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LIGHT EMISSION PORTION,
PHOTOELECTRIC SMOKE SENSOR, AND
SUCTION-TYPE SMOKE SENSING SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a light emitting por-
tion with improved light emission intensity, a photoelectric
smoke sensor using this light emitting portion, and a suction-
type smoke sensing system which incorporates this photo-
electric smoke sensor.

BACKGROUND ART

[0002] The photoelectric smoke sensor is equipment for
detecting smoke caused by an outbreak of a fire in a space.
Specifically, the photoelectric smoke sensor detects smoke
flowing into a housing of the photoelectric smoke sensor by
light. Such a photoelectric smoke sensor is installed in an
indoor space or a space in various types of devices, and
detects smoke in the space.

[0003] Photoelectric smoke sensors installed in such a
space include a sensor described in Patent Document 1. This
photoelectric smoke sensor will be roughly described on the
basis of FIG. 1. In the description below, upper, lower, right
and left sides are based on the state in FIG. 1.

[0004] A smoke sensor 1 is composed of a cylinder portion
2 and a flat box portion 3 extended upward from the cylinder
portion 2.

[0005] The cylinder portion 2 has functions of allowing
intrusion of smoke and guiding the smoke into the inside
while preventing entry of ambient light into the inside of the
smoke sensor 1. A mountain-shaped labyrinth 4 having a
mountain shape (a conical shape with the head part cut off) is
provided in a lower-surface opening of the cylinder portion 2.
The mountain-shaped labyrinth 4 has its center part raised in
a shape of a mountain and has a plurality of openings 5
functioning as an introduction port for the smoke and also
preventing entry of the ambient light provided in the periph-
eral edge portion thereof.

[0006] Theflatbox portion 3 has a substantially rectangular
solid shape and has a smoke detection function. A lateral
width of the flat box portion 3 is the same as an outer diameter
of the cylinder portion 2, and the flat box portion 3 extends
upward from the cylinder portion 2 so that the center axis of
its own matches the center axis of the cylinder portion 2.
[0007] Inanupper part of the flat box portion 3, a side-face
small hole 7 is provided. This side-face small hole 7 functions
as an opening when the smoke is led out from the inside of the
smoke sensor 1 to the outside. That is, the smoke introduced
into the smoke sensor 1 through the opening 5 of the moun-
tain-shaped labyrinth 4 and the side-face small hole (not
shown) of the cylinder portion 2 is led out through the side-
face small hole 7 of the flat box portion 3. The smoke might
flow into the smoke sensor 1 also through the side-face small
hole 7.

[0008] Inside of the smoke sensor 1, a light emitting ele-
ment 8 and a light receiving element 9 are provided.

[0009] The light emitting element 8 is an element provided
by being faced with a detection region AR in the housing of
the flat box portion 3 and emitting inspection light to the
detection region AR. The light emitting element 8 is provided
ataposition in an upper part of an internal space of the flat box
portion 3 (upper left in FIG. 1) by a light emitting element
accommodation portion 11. The light emitting element
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accommodation portion 11 accommodates the light emitting
element 8 so that the inspection light emitted from the light
emitting element 8 is emitted only forward. An optical win-
dow portion 12 is provided in front of the light emitting
element accommodation portion 11.

[0010] The light receiving element 9 is provided at a posi-
tion in the lower left in the internal space of the flat box
portion 3 by alight receiving element accommodation portion
13. The light receiving element accommodation portion 13
accommodates the light receiving element 9 in a bottom
portion thereof and has an objective lens 14 attached in an
upper part thereof.

[0011] The light receiving element 9 is provided by being
faced with the detection region AR at a position shifted from
an optical path of the inspection light of the light emitting
element 8 and receives diffused light which is the inspection
light diffused by having hit the smoke and detects the smoke.
Specifically, the optical axis of the light emitting element 8
and the optical axis of the light receiving element 9 are con-
figured to cross each other at an angle of approximately 120
degrees, and the vicinity of the intersection becomes the
smoke detection region AR. As a result, if there is smoke in
the detection region AR, the inspection light from the light
emitting element 8 is diffused by the smoke, the diffused light
reaches the light receiving element 9, and the presence of the
smoke is detected.

[0012] Between the light emitting element 8 and the light
receiving element 9 (at a position left to the detection region
AR), a shielding plate 15 is provided for preventing direct
entry of the inspection light from the light emitting element 8
into the light receiving element 9 without being diffused.

[0013] Intheright of the light receiving element accommo-
dation portion 13, two labyrinth pieces 17 and 18 are pro-
vided. The labyrinth piece 17 is formed with inclination in an
upper right direction and guides an air flow from the lower
side to the upper right direction by its lower surface. More-
over, an end portion in the upper direction of the labyrinth
piece 17 is bent to an upper left direction. This end portion has
a function of leading the air flow raised along an upper face
toward the detection region AR. The labyrinth piece 18 is
formed with inclination in an upper left direction at a position
upper left of the labyrinth piece 17. The labyrinth piece 18
guides the air flow directly from below and the air flow
flowing along the inclination of a lower inclined surface 13a
of the light receiving element accommodation portion 13 to
the upper left direction. In the upper left direction of the
labyrinth piece 18, an upper inclined surface 135 of the light
receiving element accommodation portion 13 is provided.
The air flow flowing toward the upper inclined surface 135 of
the light receiving element accommodation portion 13 is
directed to the direction of the detection region AR by the
inclined surface 135.

[0014] Atalower end position of the side-face small hole 7
of the flat box portion 3, a labyrinth piece 20 extending
substantially to the left is provided. This labyrinth piece 20 is
bent at the intermediate position thereof'so as to be directed to
the upper left direction. The air flow having passed the detec-
tion region AR and further rising is narrowed by an upper
inclined surface 11a of the light emitting element accommo-
dation portion 11 and the lower inclined surface of the laby-
rinth piece 20 and reaches the upper surface of the internal
space. Then, it is directed toward the side-face small hole 7 by
a pressure of the air flow after that and is led out of the
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side-face small hole 7. Reference numeral 21 denotes an
insect screen. Moreover, a labyrinth piece 22 is provided
below the labyrinth piece 17.
[0015] The above-described mountain-shaped labyrinth 4,
the lower inclined surface 13a of the light receiving element
accommodation portion 13, the labyrinth pieces 17, 18, 20,
and 22 and the like suppress entry of the ambient light into the
inside.
[0016] By means of'the above configuration, the inspection
light from the light emitting element 8 is emitted to the detec-
tionregion AR. Atthis time, direct incidence of the inspection
light into the light receiving element 9 is prevented by the
shielding plate 15. The ambient light tries to intrude through
the opening 5 of the mountain-shaped labyrinth or the side-
face small hole 7, but this ambient light is prevented by the
labyrinth pieces 17, 18, 20, and 22 and the like.
[0017] If smoke intrudes through the opening 5 of the
mountain-shaped labyrinth or the side-face small hole 7 in
this state, the smoke intrudes into the detection region AR
through the labyrinth pieces 17, 18, 20, and 22 and the like.
Then, the presence of the smoke is detected when the inspec-
tion light from the light emitting element 8 is diffused by the
smoke, and the diffused light reaches the light receiving ele-
ment 9.
[0018] Patent Document: International Publication No.
WO2006-112085

DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention

[0019] By means of the above-described prior-art photo-
electric smoke sensor, smoke caused by a fire can be detected,
but if concentration of the smoke is low, detection becomes
difficult. That is, if the smoke intrudes the detection region
AR, the inspection light from the light emitting element 8 is
diffused by the smoke, the diffused light reaches the light
receiving element 9, and the presence of the smoke is
detected, but if the concentration of the smoke is low, a
diffused amount of the inspection light becomes small, and
detection becomes difficult.

[0020] Thus, a photoelectric smoke sensor which can sense
smoke with higher accuracy than the prior-art photoelectric
smoke sensor is in demand.

[0021] The present invention was made in view of the
above-described circumstances, and a light emitting portion,
a photoelectric smoke sensor, and a suction-type smoke sens-
ing system which can detect smoke with higher accuracy are
provided.

Means to Solve the Problems

[0022] In order to solve the above-described problems, a
light emitting portion of the present invention is provided
with, in a light emitting portion which collects inspection
light in a detection region, a light emitting element outputting
the inspection light with high brightness whose brightness
distribution is adjusted, a reflection portion provided on the
detection region side of the light emitting element and col-
lecting the inspection light from the light emitting element to
the above-described detection region, a diaphragm portion
provided on the detection region side of the reflection portion
and transmitting the inspection light traveling toward the
detection region and to remove light diffused to regions other
than the detection region, and a light shielding portion pro-
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vided on the detection region side of the diaphragm portion
and shielding the light diffused to the regions other than the
detection region, the light emitting element being provided
with a light source outputting the inspection light with high
brightness and a parabola reflective mirror whose curved
surface is set so that light from the light source is reflected and
becomes the inspection light toward the detection region, and
the curved surface of the parabola reflective mirror emits light
in a circular shape as a whole by means of the inspection light
and emits light in a doughnut shape in which the center of the
circle is relatively dark and the periphery is bright.

[0023] The photoelectric smoke sensor and the suction-
type smoke sensing system of the present invention have their
characterized portions similar to those of the above-described
light emitting portion.

Effect of the Invention

[0024] According to the present invention, smoke can be
detected with high accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG.1is aside sectional view illustrating a prior-art
photoelectric smoke sensor.

[0026] FIG. 2 is a side sectional view illustrating a photo-
electric smoke sensor according to an embodiment of the
present invention.

[0027] FIG. 3 is a plan sectional view of FIG. 2.

[0028] FIG. 4 is a side sectional view illustrating a light
emitting portion of the photoelectric smoke sensor of the
embodiment of the present invention.

[0029] FIG. 5 is a table illustrating an experiment result
according to an example of the present invention.

[0030] FIG. 6 is a configuration diagram illustrating a suc-
tion-type smoke sensing system according to the embodiment
of the present invention.

[0031] FIG. 7 is a sectional view illustrating a photoelectric
smoke sensing portion according to the embodiment of the
present invention.

[0032] FIG. 8 is a configuration diagram illustrating a pip-
ing configuration example of the suction-type smoke sensing
system of the present invention.

[0033] FIG. 9 is a configuration diagram illustrating a pip-
ing configuration example of the suction-type smoke sensing
system of the present invention.

[0034] FIG. 10 is a configuration diagram illustrating a
piping configuration example of the suction-type smoke sens-
ing system of the present invention.

[0035] FIG. 11 is a plan sectional view of the photoelectric
smoke sensor according to a first variation of the present
invention.

[0036] FIG. 12 is a plan sectional view of the photoelectric
smoke sensor according to a second variation of the present
invention.

EXPLANATIONS OF REFERENCE NUMERALS

[0037] 3 flat box portion

[0038] 3a housing

[0039] 34 detection-region side inner wall
[0040] 9 light receiving element

[0041] 32, 33 reflecting member

[0042] 324, 33a reflecting surface

[0043] 34 light emitting portion

[0044] 36 light emitting element
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[0045] 37 reflection portion
[0046] 37a reflecting surface
[0047] 38 diaphragm portion
[0048] 38a reflecting surface
[0049] 39 light shielding portion
[0050] 39aq reflecting surface
[0051] 41 light source
[0052] 42 parabola reflective mirror
[0053] AR detection region
BEST MODE FOR CARRYING OUT THE
INVENTION
[0054] A light emitting portion, a photoelectric smoke sen-

sor, and a suction-type smoke sensing system of the present
invention will be described below. The photoelectric smoke
sensor using the light emitting portion of the present inven-
tion and the suction-type smoke sensing system using this
photoelectric smoke sensor are a highly sensitive photoelec-
tric smoke sensor and a suction-type smoke sensing system
which can be installed in a semiconductor manufacturing
device in a factory, a machine tool, a power distribution panel,
anindustrial controller, a device or the like in which a fire can
break out in a place where people gather such as a general
household, a public facility and the like. Particularly, this is a
photoelectric smoke sensor and a suction-type smoke sensing
system suitably installed in a place where slight smoke needs
to be detected athigh sensitivity in a special environment such
as a clean room. The photoelectric smoke sensor incorporat-
ing the light emitting portion of the present invention will be
first described below, and then, the suction-type smoke sens-
ing system incorporating this photoelectric smoke sensor will
be described.

(A) PHOTOELECTRIC SMOKE SENSOR

[0055] First, the photoelectric smoke sensor according to
this embodiment will be described. Characteristics of the
photoelectric smoke sensor according to this embodiment are
in a light emitting portion and a reflecting member. The pho-
toelectric smoke sensor of this embodiment has a configura-
tion as a whole substantially similar to that of the above-
described prior-art photoelectric smoke sensor. Thus, the
same reference numerals are given to the same members and
the description thereof will be omitted. In the photoelectric
smoke sensor of this embodiment, a small hole 24 is provided
in an upper surface instead of the prior-art side-face small
hole 7. Moreover, if the photoelectric smoke sensor is spe-
cifically installed, there are other necessary configurations in
addition to the configuration described in this embodiment,
but since they are all known configurations, they are omitted
here.

[0056] First, improvement of control of reflected light will
be described below. Reflecting members 32 and 33 are pro-
vided in a photoelectric smoke sensor 31 as illustrated in
FIGS. 2 and 3 for control of the reflected light. These reflect-
ing members 32 and 33 are members deflecting inspection
light emitted from a light emitting portion 34 from the light
receiving element 9 and to reflect the light so that the inspec-
tion light does not enter the light receiving element 9. The
reflecting members 32 and 33 are provided on a detection-
region side inner wall 36 of a housing 3a at positions opposite
to the light emitting portion 34 with the detection region AR
between them. The reflecting members 32 and 33 are pro-
vided on the whole region in the vertical direction of the
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detection-region side inner wall 35 as illustrated in FIG. 2.
Further, the reflecting members 32 and 33 are provided with
reflecting surfaces 32a and 334, each being inclined having a
V-shaped planar shape, as illustrated in FI1G. 3. These reflect-
ing surfaces 32a and 33a are surfaces deflecting the inspec-
tion light emitted from the light emitting portion 34 from the
light receiving element 9 in a direction not directed toward the
light receiving element 9 and to reflect the light. The reflect-
ing surface 32a is formed larger than the reflecting surface
33a. The reflecting surface 32a is provided on one side wall
surface 3¢ side of the housing 3a and occupies a wider area.
The reflecting surface 33a is provided on the other side wall
surface 3d side of the housing 3a and occupies an area smaller
than the reflecting surface 32a. As aresult, the inspection light
emitted from the light emitting portion 34 is reflected irregu-
larly by the two reflecting surfaces 32a and 33a. By reflecting
the inspection light irregularly by the two reflecting surfaces
32a and 33a, the reflected light is reflected in a direction not
directed toward the light receiving element 9 (deflected from
the light receiving element 9) as illustrated in FIG. 3. Areas
and inclination angles of the two reflecting surfaces 324 and
33a are set so that the reflected light is not directed toward the
light receiving element 9 in relation with the light emitting
portion 34.

[0057] Some light in the reflected light is reflected twice by
the V-shaped reflecting surfaces 324 and 334 and thus chang-
ing the direction by 180 degrees. However, if the inspection
light is reflected twice, brightness is drastically attenuated,
and a light amount is drastically decreased. Therefore, even if
the reflected light reflected twice (secondary reflected light)
enters the light receiving element 9, it becomes extremely
weak light and does not cause a problem.

[0058] Moreover, the portions other than the above-de-
scribed configuration are not particularly limited. The con-
figuration that can be incorporated in the photoelectric smoke
sensor 31 of this invention (peripheral configuration of the
existing photoelectric smoke sensor) can be all applied to the
present invention.

[0059] The light emitting portion 34 has been improved so
that the (high brightness) inspection light with high light
emission intensity is efficiently collected to the detection
region AR. In the case of the photoelectric smoke sensor 31,
as in Table in FIG. 5 which will be described later, the larger
a difference between ADL (minimum value of AD converted
value) and ADH (maximum value of AD converted value) is,
the higher the sensitivity of the sensor becomes. The differ-
ence between ADL and ADH cannot be increased by simply
raising the light emission intensity of the light emitting por-
tion 34, since the value of ADL becomes high. The light
emitting portion 34 of this embodiment has improved this
point. This light emitting portion 34 is mainly composed of a
light emitting element 36, a reflection portion 37, a dia-
phragm portion 38, and a light shielding portion 39 as shown
in FIG. 4.

[0060] The light emitting element 36 is a member for out-
putting the inspection light with high brightness whose
brightness distribution is adjusted. This light emitting ele-
ment 36 is composed of a high brightness light source 41 and
aparabola reflective mirror 42. The light source 41 uses a high
brightness chip LED or the like. The light from the light
source 41 such as the high brightness chip LED or the like is
adjusted by the parabola reflective mirror 42. A curved sur-
face of the parabola reflective mirror 42 is set such that the
light from the light source 41 is reflected and becomes the
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substantially parallel inspection light toward the detection
region AR. Specifically, the light source 41 and the curved
surface of the parabola reflective mirror 42 are set such that
the inspection light emitted from the light emitting element
36 is reflected substantially in parallel and the high brightness
portion becomes a doughnut shape. That is, the light source
41 and the curved surface of the parabola reflective mirror 42
are set such that, if the emitted light (inspection light) irradi-
ates a plane disposed on the optical axis extending to the
detection region AR on the emission side of the parabola
reflective mirror 42 and at a position opposite to this parabola
reflective mirror 42, the light is emitted in a circular shape as
a whole and also emitted in a doughnut shape in which the
center of the circle is relatively dark and the periphery is
bright.

[0061] The reflection portion 37 is a member for collecting
the inspection light from the light emitting element 36 to the
detection region AR. The reflection portion 37 is formed of a
cylindrical member. An inner side face of this cylindrical
reflection portion 37 is a reflecting surface 37a. This reflect-
ing surface 37a is composed of a conical shape (conical
surface) expanding to an emitting direction (the detection
region AR side) of the inspection light. An inclination angle
of'this conical reflecting surface 37« is set to an angle at which
the inspection light from the light emitting element 36 having
the above-described doughnut-shaped high brightness por-
tion is collected to the detection region AR. The reflection
portion 37 is attached to the emitting side (the detection
region AR side) of the light emitting element 36. The reflec-
tion portion 37 uses a material having a large reflection damp-
ing amount such as black ABS resin or the like. The dia-
phragm portion 38 and the light shielding portion 39 also use
the similar material.

[0062] The diaphragm portion 38 is a member for transmit-
ting the inspection light traveling toward the detection region
AR and to remove the light diffused to the regions other than
the detection region AR. The diaphragm portion 38 is
attached to the emission side (detection region AR side) of the
reflection portion 37. The diaphragm portion 38 is provided
with a conical (conical surface) reflecting surface 38a
expanding in a direction opposite to the reflection portion 37.
An inclination angle of this conical reflecting surface 38a is
set so that the inspection light collected to the detection region
AR by the reflection portion 37 is transmitted as it is and the
light diffused to the regions other than the detection region
AR is reflected into the reflection portion 37 and the like.
Specifically, a small diameter portion 385 on the detection
region AR side in the diaphragm portion 38 has substantially
the same size as that of the detection region AR and a diameter
is set to substantially the same diameter of a light flux of the
inspection light collected to the detection region AR by the
reflection portion 37. As a result, the diaphragm portion 38
transmits the inspection light not reflected by the reflection
portion 37 in the inspection light emitted from the parabola
reflective mirror 42 and directly irradiates the detection
region AR. That is, it is configured such that the inspection
light having passed through the small diameter portion 385 of
the diaphragm portion 38 without being reflected by the
reflection portion 37 in the inspection light emitted from the
parabola reflective mirror 42 directly irradiates the detection
region AR.

[0063] A large diameter portion 38c¢ is set so that the incli-
nation angle of the reflective surface 38a becomes an angle by
which the light diffused to the regions other than the detection
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region AR is reflected. Specifically, if the light diffused to the
regions other than the detection region AR enters the reflect-
ing surface 38a, a diameter of the large diameter portion 38¢
is set so as to have an angle by which the reflected light is
reflected by the opposite reflecting surface 38a or the light
shielding portion 39. Since the angle of this reflecting surface
38a is different depending on conditions such as perfor-
mances of the light emitting element 36, a dimension of the
reflection portion 37 and the like, it is set in relation to the
light emitting element 36 and the reflection portion 37.
[0064] The light shielding portion 39 is a member for
shielding the light diffused to the regions other than the detec-
tion region AR. The light receiving portion 39 is provided on
the emission side (detection region AR side) of the diaphragm
portion 38. The light shielding portion 39 has a cylindrical
reflecting surface 394 formed inside thereof. An inner diam-
eter of this reflecting surface 39aq is set to a diameter larger
than the small diameter portion 384 of the diaphragm portion
38. The inner diameter and a height of this reflecting surface
39a of this light shielding portion 39 are set to the dimension
such that the light diffused to the regions other than the
detection region AR which is the light reflected by the reflect-
ing surface 37a of the reflecting portion 37 and the light
reflected by the reflecting surface 38a of the diaphragm por-
tion 38 can be shielded. Specifically, the dimension is set so
that the light expanding at a wide angle in the light transmitted
through the diaphragm portion 38 can be shielded.

[0065] Since the light entering the light shielding portion
39 is light reflected by the reflection portion 37 or the dia-
phragm portion 38 at least once, the light reflected by the light
shielding portion 39 is light reflected twice or more. Thus, the
light reflected by the light shielding portion 39 is drastically
attenuated and becomes weak. Even if this weak light is
diffused to the regions other than the detection region AR, it
does not cause any problem. As a result, the ADL (the mini-
mum value of AD converted value) can be kept low.

[0066] The photoelectric smoke sensor 31 configured as
above works as follows.

[0067] In the light emitting portion 34, the light from the
light source 41 of the light emitting element 36 is adjusted by
the parabola reflective mirror 42 and is emitted to the detec-
tion region AR side as the substantially parallel reflected light
(inspection light). The inspection light having passed through
the small diameter portion 385 of the diaphragm portion 38
without being reflected by the reflection portion 37 in the
inspection light emitted from the parabola reflective mirror 42
directly irradiates the detection region AR. Since this inspec-
tion light is not attenuated by the reflection, it becomes strong
light.

[0068] The inspection light hit and reflected by the reflect-
ing surface 384 of the diaphragm portion 38 is reflected again
by the reflecting surface 38a (the surface on the side opposite
to the annular reflecting surface 38a) opposite to this reflect-
ing surface 38aq, is drastically attenuated and returns into the
reflection portion 37 or is reflected by the reflecting surface
39a of the light shielding portion 39 and is drastically attenu-
ated.

[0069] The inspection light expanded to the periphery in
the inspection light emitted from the parabola reflective mir-
ror 42 is reflected by the reflecting surface 37a of the reflec-
tion portion 37, is transmitted through the small diameter
portion 385 of the diaphragm portion 38, and irradiates the
detection region AR. The inspection light hit and reflected by
the reflecting surface 38a of the diaphragm portion 38 is
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reflected again by the reflecting surface 384 (the surface on
the side opposite to the annular reflecting surface 38a) oppo-
site to this reflecting surface 38a, is drastically attenuated and
returns into the reflection portion 37 or is reflected by the
reflecting surface 394 of the light shielding portion 39 and is
drastically attenuated.

[0070] At this time, since the inspection light emitted from
the parabola reflective mirror 42 of the light emitting element
36 has a high brightness portion having a doughnut-shape,
this doughnut-shaped high brightness inspection light is
reflected by the reflecting surface 37a of the reflection portion
37, passes through the small diameter portion 38b of the
diaphragm portion 38 and irradiates the detection region AR.

[0071] As a result, the inspection light directly irradiated
and the inspection light reflected by the reflection portion 37
and irradiated are overlapped in the detection region AR. As
aresult, the strong inspection light can be efficiently collected
in the detection region AR. Moreover, since the reflecting
surface 374 of the reflection portion 37 is long, the inspection
light reflected by this reflecting surface 37a is also collected
deeper (longer) on the optical axis. As a result, the strong
inspection light can be efficiently collected in the whole
region of the detection region AR. Therefore, the detection
region AR at high sensitivity with a large difference between
the ADL and the ADH is constructed.

[0072] Onthe other hand, the inspection light emitted from
the parabola reflective mirror 42 of the light emitting element
36 toward the detection region AR is transmitted through the
detection region AR and irradiates the reflecting members 32
and 33. Moreover, there is also the inspection light irradiating
the side wall surfaces 3¢ and 3d, but this light is reflected by
the side wall surfaces 3¢ and 3d and irradiates the reflecting
members 32 and 33.

[0073] In the reflecting members 32 and 33, the light is
irregularly reflected by the V-shaped reflecting surfaces 32a
and 33a so as to eliminate the reflected light toward the light
receiving element 9. A part of the reflected light goes toward
the light receiving element 9, but such light has been reflected
twice or more as described above and drastically attenuated,
thus not causing any problem.

[0074] The reflected light reflected by the reflecting sur-
faces 32a and 33aq irradiates the opposite reflecting surfaces
334 and 324 or the side wall surfaces 3¢ or 3d. Most of the
reflected light reflected by the reflecting surfaces 33a and 32a
irradiates the side wall surfaces 3¢ and 34 and is reflected by
these side wall surfaces 3¢ and 3d. Moreover, most of the
reflected light reflected by the side wall surfaces 3¢ and 3d
irradiates the opposite side wall surfaces 3¢ and 34 and is
reflected again. As aresult, the reflected light of the inspection
light gathers around the detection region AR and repeats
reflection and rarely enters the light receiving element 9.

[0075] If smoke intrudes from the outside and reaches the
vicinity ofthe detection region AR in this state, the inspection
light from the light emitting portion 34 hits the smoke and is
diffused, the diffused light enters the light receiving element
9, and the smoke is detected. At this time, since the strong
inspection light gathers in the whole region of the detection
region AR, strong diffused light is generated by the smoke
having intruded the detection region AR. Furthermore, since
the reflected light is distributed also around the detection
region AR, the diffused light is also generated in this portion,
thereby increasing the diffused light in the housing 3a of the
flat box portion 3.
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[0076] As a result, entry of the reflected light which
becomes noise into the light receiving element 9 can be dras-
tically decreased, and the diffused light by the smoke can be
increased. Thus, the light receiving element 9 can detect the
smoke with higher accuracy. As a result, the photoelectric
smoke sensor 31 of this embodiment can be made into a
highly sensitive smoke sensor with a large difference between
ADL and ADH.

(B) EXAMPLE

[0077] Subsequently, an experiment result using the above-
described photoelectric smoke sensor 31 will be described in
comparison with the prior-art photoelectric smoke sensor.

[0078] As the light emitting element 36 of the photoelectric
smoke sensor 31 in this example, an element provided with
the performances discussed below was used. That is, a light
emitting element having an output of 70 mW, a forward
voltage of 1.5V, and a pulse forward current of 2 A was used.

[0079] Moreover, as a light emitting element of the prior-art
photoelectric smoke sensor, a light emitting element having
an output of 24 mW, a forward voltage of 1.45V, and a pulse
forward current of 50 mA was used. As a result, the light
emitting element 36 of this example has a light amount
increased from that of the prior-art light emitting element.

[0080] Moreover, as the light receiving element 9 of the
photoelectric smoke sensor of this example, an element pro-
vided with the performances discussed below was used. That
is, a light receiving element having performances such that a
peak sensitivity wavelength is 940 nm, a color temperature is
2856 K, an open voltage when an EV display value of a
standard tungsten bulb is at 1000 Lx is 0.35 V, and a short-
circuit current is 75 nA was used.

[0081] As the light receiving element of the prior-art pho-
toelectric smoke sensor, a light receiving element similar to
the light receiving element 9 of the above-described example
was also used.

[0082] By using these photoelectric smoke sensors, a
smoke experiment was conducted at the respective detection
concentrations (%/m). The result of this experiment is shown
in Table in FIG. 5. Here, three types of the photoelectric
smoke sensors, that is, the prior-art photoelectric smoke sen-
sor, a photoelectric smoke sensor in which the current light
emitting element (LED) is attached to the flat box portion 3
provided with the reflecting members 32 and 33 ofthe present
invention, and the photoelectric smoke sensor 31 of this
example were used in the experiment.

[0083] In Table in FIG. 5, ADL (minimum value of AD
converted value) at 108 in the prior-art photoelectric smoke
sensor was reduced to 13 in the current photoelectric smoke
sensor using the flat box portion 3 of the present invention.
The value was 40 in the photoelectric smoke sensor 31 of this
example, which indicates drastic reduction from the prior-art
photoelectric smoke sensor. That is, by using the light emit-
ting portion 34 of the above-described configuration, light
which becomes noise was kept low, and a light amount could
be increased. As a result, in the photoelectric smoke sensor of
this example, the ADL could be drastically reduced as com-
pared with the prior-art photoelectric smoke sensor.

[0084] Moreover, ADH (maximum value of AD converted
value) at 147 in the prior-art photoelectric smoke sensor was
reduced to 90 in the current photoelectric smoke sensor using
the flat box portion 3 of the present invention. The value was
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160 in the photoelectric smoke sensor 31 of this example. As
aresult, a signal amount could be increased as compared with
the prior-art product.

[0085] As a result, the ADH-ADL rose from 39 in the
prior-art photoelectric smoke sensor to 77 in the current pho-
toelectric smoke sensor using the flat box portion 3 of the
present invention. In the photoelectric smoke sensor 31 of this
example, the value was 120. If the value is converted to a
change amount in 1%/m, the value at 7.8 in the prior-art
photoelectric smoke sensor rose to 15.4 in the current photo-
electric smoke sensor using the flat box portion 3 of the
present invention. The value was 120 in the photoelectric
smoke sensor 31 of this example. As a result, the change
amount was drastically increased as compared with the prior-
art product. Furthermore, S/N ratio at 0.37 in the prior-art
photoelectric smoke sensor rose to 5.93 in the current photo-
electric smoke sensor using the flat box portion 3 of the
present invention. The value was 3.0 in the photoelectric
smoke sensor 31 of this example. As a result, in the photo-
electric smoke sensor 31 of'this example, noise resistance was
drastically improved as compared with the prior-art photo-
electric smoke sensor.

[0086] As a result, the current photoelectric smoke sensor
using the flat box portion 3 of the present invention senses
smoke at sensitivity higher than that of the prior-art photo-
electric smoke sensor, and it is known that the photoelectric
smoke sensor 31 of this example senses smoke at drastically
higher sensitivity. The photoelectric smoke sensor 31 of this
example particularly has an ADH-ADL value much higher
than that of the current photoelectric smoke sensor using the
flatbox portion 3 of the present invention, and it is known that
the smoke is sensed at high sensitivity.

[0087] As aresult, the photoelectric smoke sensor 31 of this
example can sense smoke at high sensitivity.

(C) SUCTION-TYPE SMOKE SENSING SYSTEM

[0088] Subsequently, the suction-type smoke sensing sys-
tem of the present invention will be described. This suction-
type smoke sensing system is a system incorporating the
above-described photoelectric smoke sensor 31.

[0089] The suction-type smoke sensing system of the
present invention is a system which specifies a region to be
inspected and senses smoke in the region with high accuracy
and rapidly. This suction-type smoke sensing system sucks
air in each region to be inspected, respectively, and senses
smoke when sucking the air.

[0090] A suction-type smoke sensing system 51 mainly
includes, as illustrated in FIG. 6, a sampling pipe 52, a pho-
toelectric smoke sensing portion 53, and a control unit 54. If
the suction-type smoke sensing system 51 is specifically
installed in each region to be inspected, a configuration other
than the above-described configuration may be required, but
since they are all known configurations, explanation will be
omitted here. The same applies to the following.

[0091] The sampling pipe 52 is a pipe disposed facing the
region to be inspected for sucking air in this region to be
inspected. The sampling pipe 52 is disposed in accordance
with the region to be inspected. The number of the regions to
be inspected might be one or plural. The sampling pipe 52 is
disposed in accordance with these regions to be inspected.
The sampling pipe 52 is formed of a pipe member having a
plurality of lengths.

[0092] Moreover, a suction pipe 59 (See FIG. 9) might be
provided from the sampling pipe 52 to the region to be
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inspected. As a result, the sampling pipe 52 is assembled on
each fitting port 58 ofthe photoelectric smoke sensing portion
53 which will be described later and the suction pipe 59 is
connected to a suction port 57 of the photoelectric smoke
sensing portion 53 as appropriate into a piping configuration
in accordance with the various regions to be inspected.
[0093] There are various piping configurations of this sam-
pling pipe 52 and one of them is an [.-shaped piping configu-
ration as illustrated in FIG. 6. The sampling pipe 52 is con-
nected to the both sides of an L-shaped connection pipe 60
and is bent in the L-shape so as to have the L-shaped piping
configuration. A control unit 54 is connected to the sampling
pipe 52 on the base end side of the connection pipe 60. The
sampling pipe 52 and the photoelectric smoke sensing portion
53 are connected alternately to the distal end side of the
connection pipe 60. Specifically, the sampling pipe 52 is
connected to each fitting port 58 of the photoelectric smoke
sensing portion 53 so as to configure the piping in accordance
with the region to be inspected. The sampling pipe 52 might
be connected longer in accordance with the region to be
inspected. The connection pipe 60 or connection pipes having
other angles might be used at the distal end side of the con-
nection pipe 60 so as to cause the sampling pipe 52 to mean-
der in accordance with the region to be inspected.

[0094] Moreover, if the region to be inspected is a large
space as illustrated in FIG. 8, a plurality (5 units in FIG. 8) of
the photoelectric smoke sensing portion 53 are installed by
being connected with the sampling pipe 52 at certain inter-
vals.

[0095] Moreover, if the region to be inspected is divided
into small spaces 62 such as power receiving facilities dis-
posed in plural as in FIG. 9, the suction pipe 59 is connected
to the suction port 57 of each of the photoelectric smoke
sensing portions 53, and each suction pipe 59 is extended into
each space 62.

[0096] Ifthe region to be inspected is configured by stack-
ing laterally-wide and vertically-small spaces 63 in plural
stages as in FIG. 10, the photoelectric smoke sensing portion
53 is disposed so as to be located respectively in each space
63. Specifically, each photoelectric smoke sensing portion 53
is connected by the sampling pipe 52 to each other, the suction
pipe 59 is connected to the suction port 57 of each photoelec-
tric smoke sensing portion 53, respectively, and each suction
pipe 59 is disposed in each space 63. In each suction pipe 59,
air inlets 64 are provided at certain intervals.

[0097] Other than the above, various piping configurations
are possible. That is, various piping configurations can be
realized by arranging each ofthe photoelectric smoke sensing
portion 53 in accordance with the region to be inspected and
by connecting these photoelectric smoke sensing portion 53
and the control unit 54 by the sampling pipe 52 as appropriate.
[0098] The photoelectric smoke sensing portion 53 is an
apparatus which senses mixing of smoke in air when the
control unit 54 sucks the air in each region to be inspected via
the sampling pipe 52. The photoelectric smoke sensing por-
tion 53 is attached to the sampling pipe 52 while being faced
with each of the above-described regions to be inspected.
Moreover, the photoelectric smoke sensing portion 53 has a
function as connecting means for connecting a plurality of the
sampling pipes 52 constituting the piping of the suction-type
smoke sensing system 51 as appropriate. An address is set to
each of the photoelectric smoke sensing portion 53, respec-
tively. The control unit 54 can accurately identify the position
of'the photoelectric smoke sensing portion 53 by this address.
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As means for setting an address to each of the photoelectric
smoke sensing portion 53, any of the known means can be
used.

[0099] The photoelectric smoke sensing portion 53 mainly
includes, as illustrated in FIG. 7, the photoelectric smoke
sensor 31, the suction port 57, and the fitting port 58.

[0100] The photoelectric smoke sensor 31 is an apparatus
described above. In FIG. 2, only an arranged position of this
photoelectric smoke sensor 31 is specified, and specific con-
figuration of the photoelectric smoke sensor 31 is omitted.

[0101] The suction port 57 is an opening for directly suck-
ing the air in the region to be inspected. Moreover, the suction
port 57 is an opening for fitting the base end portion of the
suction pipe 59 disposed by being extended to the region to be
inspected. This suction port 57 is provided on the air inflow
side of the photoelectric smoke sensor 31.

[0102] The suction port 57 is formed cylindrically, and one
of'ends thereof is opened. This suction port 57 is provided so
as to open toward the region to be inspected and sucks the
peripheral air. If the suction pipe 59 is fitted in the suction port
57, the air around the distal end opening of this suction pipe
59 is sucked. The suction port 57 is connected to the photo-
electric smoke sensor 31. As a result, when the air is sucked
from the photoelectric smoke sensor 31 side, the air in the
periphery of the suction port 57 or the periphery of the distal
end opening of the suction pipe 59 is sucked and flows into the
photoelectric smoke sensor 31.

[0103] The fitting port 58 is an opening which fits in the end
portion of the sampling pipe 52 so as to create the piping
configuration of the suction-type smoke sensing system 51.
The fitting port 58 is provided on the air outflow side of the
photoelectric smoke sensor 31. The fitting port 58 might be
provided singularly on the air outflow side of the photoelec-
tric smoke sensor 31 but two fitting ports are provided oppo-
sitely here. The sampling pipe 52 is connected to these two
fitting ports 58 as appropriate. Moreover, the suction pipe 59
is connected to the suction port 57 as appropriate. As a result,
the piping configuration in accordance with various regions to
be inspected as illustrated in FIGS. 8 to 10 can be assembled.

[0104] The control unit 54 is a device which mainly sucks
the air in the region to be inspected and processes a detection
signal. The control unit 54 might be provided with other
functions but is mainly provided with the above two functions
here. That is, the control unit 54 is mainly provided with
functions as a suction apparatus (not shown) which is con-
nected to the base end portion of the sampling pipe 52 and
sucks air in the region to be inspected and a smoke detecting
apparatus which is electrically connected to the photoelectric
smoke sensing portion 53 and detects presence of smoke by
receiving a detection signal. The control unit 54 is electrically
connected to a light receiving element 18 of the photoelectric
smoke sensor 31 of the photoelectric smoke sensing portion
53. Specifically, a signal line (not shown) is disposed sepa-
rately from the sampling pipe 52, and the light receiving
element 18 of each photoelectric smoke sensor 31 and the
control unit 54 are electrically connected. As a result, the
control unit 54 grasps the position of each photoelectric
smoke sensor 31. The control unit 54 can adjust the sensitivity
by changing the threshold value in accordance with the detec-
tion signal.

[0105] Moreover, portions other than the above-described
configuration are not particularly limited. Configurations
which can be incorporated in the photoelectric smoke sensor
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of the present invention (peripheral configuration of conven-
tional photoelectric smoke sensors) can be all applied to the
present invention.

[0106] The suction-type smoke sensing system 51 config-
ured as above acts as follows.

[0107] The control unit 54 is operated, and air in the region
to be inspected is sucked from the suction port 57 through the
sampling pipe 52. If the suction pipe 59 is connected to the
suction port 57, the air inside the power distribution panel or
the like is sucked from the distal end of the suction pipe 59.
The sucked air flows into the photoelectric smoke sensor 31.
[0108] In the photoelectric smoke sensor 31, if smoke
intrudes from the outside and reaches the vicinity of the
detection region AR, the inspection light from the light emit-
ting portion 34 hits the smoke and is diffused, and the diffused
light enters the light receiving element 9 and the light receiv-
ing element 9 detects the smoke. At this time, since the
reflected light is also distributed in the periphery of the detec-
tion region AR, the diffused light is also generated in this
portion, and the diffused light in the housing 3 increases.
[0109] As a result, incidence of the reflected light which
becomes noise into the light receiving element 9 can be dras-
tically decreased, and at the same time, the diffused light by
the smoke can be increased. Thus, the light receiving element
9 can sense the smoke with higher accuracy.

[0110] If a threshold value of the photoelectric smoke sen-
sor 31 is raised so as to lower the sensitivity, the smoke is
sensed when a large quantity of smoke is generated by fire.
[0111] When the photoelectric smoke sensor 31 senses the
smoke, a detection signal is transmitted to the control unit 54.
Since the control unit 54 knows the position of the photoelec-
tric smoke sensing portion 53 which sensed the smoke by the
address, upon reception of the detection signal, the control
unit 54 identifies outbreak of fire and the position of the fire.
And the control unit 54 displays or transmits the outbreak of
the fire and positional information as necessary.

[0112] As a result, the photoelectric smoke sensor 31 with
high sensitivity according to the situation of the region to be
inspected can discover fire at an early stage by detecting
presence of smoke immediately in the region to be inspected.
[0113] With a smoke sensing system using a prior-art sam-
pling pipe, if the number of sampling holes is increased, it
takes time from generation of smoke to detection of smoke as
the smoke is diluted. Moreover, if the piping length of the
sampling pipe is long, it takes time for the smoke to reach the
smoke sensor, and detection time is delayed. For example,
when alarm sensitivity was set to 0.2%/m and 30 sampling
holes were provided as an example of the smoke sensing
system, smoke was not sensed and an alarm was not issued
even at the closest location to the smoke sensor until smoke
with concentration of 0.75%/m was sucked through 6 holes.
At the terminal end portion farthest from the smoke sensor,
the number of holes required for sensing the smoke and
issuing the alarm was further increased. Particularly, in the
case of the whole piping length of 45 m, 8 holes were required
for issuing an alarm, and it took an extremely long time of 1
minute and 20 seconds to sense the smoke.

[0114] On the other hand, with the suction-type smoke
sensing system 51 of this embodiment, since the sampling
holes in the sampling pipe are replaced by the photoelectric
smoke sensor 31, it becomes possible to directly sense the
smoke by the neighboring photoelectric smoke sensor31 ina
site where smoke was generated. Thus, there is no problem of
dilution of smoke caused by an increase in the number of
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sampling holes or delay in detection time caused by prolon-
gation of the piping length of the sampling pipe. However
longer the sampling pipe is formed, there is no problem of
delay in the detection time. Moreover, since each of the pho-
toelectric smoke sensors 31 has its own address, the spot
where the smoke is generated can be easily identified.
[0115] That is, smoke can be detected with high accuracy
and rapidly and a spot of fire outbreak can be identified.
[0116] Moreover, ifthe region to be inspected is a factory or
the like, for example, where some smoke can be generated in
a usual work, appropriate smoke detection according to the
situation of the region to be inspected becomes possible by
raising the above-described threshold value so as to lower the
sensitivity of the photoelectric smoke sensor 31.

[0117] As aresult, smoke can be detected with high accu-
racy and rapidly and a fire outbreak spot can be identified
while the device is kept small to the size of the conventional
photoelectric smoke sensor.

(D) VARIATION

[0118] In the above-described embodiment, the V-shaped
reflecting surfaces 32a and 33a are provided by the reflecting
members 32 and 33, but as illustrated in FIG. 11, one reflect-
ing surface 47a can be provided by one large reflecting mem-
ber 47. As a result, the inspection light is reflected by the
reflecting surface 47a and all irradiates the side wall surface
3d and is reflected by this side wall surface 3d. Then, second-
ary reflected light is drastically attenuated. Therefore, the
detection light from the light emitting portion can be reflected
in a direction not directed to the light receiving portion. In this
case, t0o, the actions and effects similar to those in the above-
described embodiment can be exerted.

[0119] Moreover, as illustrated in FIG. 12, a curved reflect-
ing surface 48a may be provided by the reflecting member 48.
Furthermore, the reflecting surface 48a may be formed so that
the reflected light gathers in the detection region AR and its
periphery like a concave mirror of a reflecting telescope. By
this reflecting surface 484, the detection light from the light
emitting portion can be reflected in the direction gathering in
the detection region. That is, the reflecting surface 48a may be
configured to be curved so that the inspection light and the
reflected light gather in the detection region AR and its
periphery and more diffused light by the smoke flowing into
the housing 3a can be generated. In this case, the reflecting
surface 48a may be formed as a mirror surface. By forming
the reflecting surface 48a as a mirror surface, more reflected
light can be gathered to the detection region AR and its
periphery.

[0120] By these configurations, smoke can be detected with
higher accuracy.

1. A light emitting portion which collects inspection light

in a detection region, comprising:

a light emitting element outputting the inspection light
with high brightness whose brightness distribution is
adjusted;

areflection portion provided on the detection region side of
the light emitting element and collecting the inspection
light from the light emitting element to the detection
region;

a diaphragm portion provided on the detection region side
of the reflection portion and transmitting the inspection
light traveling toward the detection region and to remove
light diftused to regions other than the detection region;
and
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a light shielding portion provided on the detection region
side of the diaphragm portion and shielding the light
diffused to the regions other than the detection region,
wherein

the light emitting element is provided with a light source
outputting the inspection light with high brightness and
a parabola reflective mirror whose curved surface is set
so that light from the light source is reflected and
becomes the inspection light toward the detection
region; and

the curved surface of the parabola reflective mirror is set so
as to emit light in a circular shape as a whole by means
of the inspection light and to emit light in a doughnut
shape in which the center of the circle is relatively dark
and the periphery is bright.

2. The light emitting portion according to claim 1, wherein

the diaphragm portion allows the inspection light not
reflected by the reflection portion in the inspection light
emitted from the parabola reflective mirror to pass there-
through and to directly irradiate the detection region.

3. The light emitting portion according to claim 1, wherein

the reflection portion has a conical reflecting surface
expanded to the detection region side; and

an inclination angle of the reflecting surface is set to an
angle at which the inspection light having the doughnut-
shaped high brightness portion is collected in the detec-
tion region.

4. A photoelectric smoke sensor which detects smoke flow-

ing into a housing by light, comprising:

a light emitting portion provided by being faced with a
detection region in the housing and emitting inspection
light to the detection region;

a light receiving element provided at a position shifted
from an optical path of the inspection light of the light
emitting portion by being faced with the detection region
and receiving diffused light which is the inspection light
having hit the smoke and to detect the smoke; and

a reflecting member provided in the housing and deflecting
and reflecting the inspection light emitted from the light
emitting portion so as not to enter the light receiving
element, wherein

the light emitting portion is provided with a light emitting
element outputting the inspection light with high bright-
ness whose brightness distribution is adjusted; a reflec-
tion portion provided on the detection region side of the
light emitting element and collecting the inspection light
from the light emitting element to the detection region; a
diaphragm portion provided on the detection region side
of the reflection portion and transmitting the inspection
light traveling toward the detection region and to remove
light diftused to regions other than the detection region;
and a light shielding portion provided on the detection
region side of the diaphragm portion and shielding the
light diffused to the regions other than the detection
region;

the light emitting element is provided with a light source
outputting the inspection light with high brightness and
a parabola reflective mirror whose curved surface is set
so that light from the light source is reflected and
becomes the inspection light toward the detection
region; and

the curved surface of the parabola reflective mirror is set so
as to emit light in a circular shape as a whole by means
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of the inspection light and to emit light in a doughnut
shape in which the center of the circle is relatively dark
and the periphery is bright.

5. The photoelectric smoke sensor according to claim 4,

wherein

the reflecting member is provided at a position opposite to
the light emitting portion and the light receiving element
while sandwiching the detection region and reflecting
the inspection light from the light emitting portion in a
direction not directed to the light receiving element.

6. The photoelectric smoke sensor according to claim 4,

wherein

the reflecting member is provided at a position opposite to
the light emitting portion and the light receiving element
while sandwiching the detection region and reflecting
the inspection light from the light emitting portion in a
direction gathering to the detection region.

7. A suction-type smoke sensing system comprising:

a piping which is disposed, facing one or a plurality of
regions to be inspected, and sucks air in each of the
regions to be inspected;

a photoelectric smoke sensing portion which is attached to
the piping in a state facing each of the regions to be
inspected and detects smoke mixed in the air when the
air in each of the regions to be inspected is sucked; and

a control unit which is connected to a base end portion of
the piping and sucks the air in the region to be inspected
and is electrically connected to the photoelectric smoke
sensing portion so as to receive and process a detection
signal, wherein

the photoelectric smoke sensing portion is provided with a
photoelectric smoke sensor which senses smoke in the
sucked air, a suction port provided on an air inflow side
of the photoelectric smoke sensor, directly sucking the
air in the region to be inspected and fitted with the base
end portion of a suction pipe extending to the region to
be inspected, and a fitting port provided on an air outflow
side of the photoelectric smoke sensor and fitted with an
end portion of the piping;

the photoelectric smoke sensor is provided with a light
emitting portion provided by being faced with the detec-
tion region in the housing and emitting the inspection
light to the detection region; a light receiving element
provided at a position shifted from an optical path of the
inspection light of the light emitting portion by being
faced with the detection region and receiving diffused
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light which was the inspection light having hit the smoke
and diffused and to detect the smoke; and a reflecting
member provided in the housing and deflecting and
reflect the inspection light emitted from the light emit-
ting portion so as notto enter the light receiving element;

the light emitting portion is provided with a light emitting
element outputting the inspection light with high bright-
ness whose brightness distribution is adjusted; a reflec-
tion portion provided on the detection region side of the
light emitting element and collecting the inspection light
from the light emitting element to the detection region; a
diaphragm portion provided on the detection region side
of the reflection portion and transmitting the inspection
light traveling toward the detection region and to remove
light diftused to regions other than the detection region;
and a light shielding portion provided on the detection
region side of the diaphragm portion and shielding the
light diffused to the regions other than the detection
region;

the light emitting element is provided with a light source
outputting the inspection light with high brightness and
a parabola reflective mirror whose curved surface is set
so that light from the light source is reflected and
becomes the inspection light toward the detection
region; and

the curved surface of the parabola reflective mirror is set so
as to emit light in a circular shape as a whole by means
of the inspection light and to emit light in a doughnut
shape in which the center of the circle is relatively dark
and the periphery is bright.

8. The suction-type smoke sensing system according to

claim 7, wherein

two pieces of the fitting ports of the photoelectric smoke
sensing portion are provided oppositely; and

the piping is connected to each of the fitting ports and the
suction pipe is connected to the suction port as appro-
priate so as to assemble a piping configuration according
to various regions to be inspected.

9. The suction-type smoke sensing system according to

claim 7, wherein

the control unit identifies a position of fire outbreak from
positional information of the photoelectric smoke sens-
ing portion which is a transmitting source of a received
detection signal.

#* #* #* #* #*



