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@ Photoelectric smoke detector.

@ The device relates to a small-sized photoelectric smoke
detector in which the measuring chamber itself has a light
trap function and which has a narrow measuring space. The
measuring chamber is composed of a front wall (6) which
reflects the light from a light emitter (1) at a predetermined
angle to the optical axis of the smoke detector, side walls (4,

5) which are arranged nearly parallel with the optical axis. -

According to a preferred embodiment of the device the
measuring chamber comprises a rear wall (7) which refiects
the light reflected from the side walls (4, 5) at such an angle
that the refiected light does not directly irradiate the light
receiver {2). The light trap function of the measuring
chamber can be further improved if the walls of the
measuring chamber have mirror-like surfaces with good
absorbance.

Fig. 1
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Photoelectric Smoke Detector

The invention relates to a photoelectric smoke detector
equipped with a light emitter which radiates light into a
measuring space and a light receiver which detects scattered

light caused by entry of smoke into the measuring space.

Dark chambers of conventional photoelectric smoke detectors
have a complicated labyrinth construction or double covers
to prevent the environmental light from entering the dark

chamber but to facilitate entry of smoke into the same.

However, those detectors with the above-mentioned dark
chamber construction, being large in size, are not suitable
for use as detectors built in equipment such as electronic
computers or installed in lavatories in aircrafts. They also
have such a shortcoming that miniaturizing them by merely
reducing the sizes of their dark chambers results in lowering

the SN ratio.

The present invention provides a photoelectric smoke detector
equipped with a light emitter which radiates light into a
measuring space and a light receiver which detects scattered
light caused by entry of smoke into the measuring space, and
characterized in that a dark chamber which forms the above
space at least comprises a front wall with a plane or curved
surface which is arranged in front of the light emitter so
that the light from the light emitter is reflected at a pre-
determined angle to the optical axis, and side walls which

are arranged nearly in parallel with the optical axis.

According to a preferred embodiment of the invention the d:::

chamber comprises a rear wall with a plane or curved surfacec
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which is arranged in the rear of the light emitter and reflects
the reflected light from the side walls at such an angle that
the reflected light does not directly irradiate the light re-
ceiver.

.
According to a further particularly preferred embodiment of
the invention the photoelectric smoke detector is equipped
with a dark chamber of the above composition whereby the above

walls have mirror-like surfaces with good absorbance.

The photoelectric smoke detector according to the present in-
vention is equipped with a dark chamber of the above compo-
sition whereby the dark chamber itself is capable of performing
a light trap function. More specifically, the dark chamber

is designed in such a way that the light beam radiated by the
light emitter is reflected from the wall surfaces of the dark
chamber several times without allowing the initially reflected
light to reach the light receiving element of the light re-
ceiver, and that reflected light reaching the light receiving
element if any is attenuated to a very weak one. Therefore,

it is not necessary to specially provide a light trap means,
thus a small-sized photoelectric smoke detector with a narrow

measuring space 1is obtained.

The invention will now be described, by way of example, with

reference to the accompanying drawings, in which are shown:

Figures 1 through 3 are schematic diagrams of the photoelectric
smoke detectors according to the present invention. (a) cross

section (b) transverse section. Figure 4 shows characteristics.



-3 - 0175940

The following describes embodiments of the photoelectric smoke
detector'according to the present invention in reference to
Figures 1 through 3. In these figures, (a) is a cross section
and (b) is a transverse section of the dark chamber according
to the present invention, wherein the components are indicated
by numerals as follows: 1 - a light emitter which is equipped
with a light source such as light emitting diode and a lens,
and radiates a convergent light beam; 2 - a light receiver
comprising a light receiving element such as solar cell and

a lens; 3 - a light shielding plate provided between the light
emitter 1 and the light receiver 2; 4, 5 - side walls arranged
nearly in parallel with the optical axis of the light beam
radiated from the light emitter 1; 6 - a front wall with a
plane or curved surface which is arranged in front of the light
emitter 1 to reflect the light at a predetermined angle to

the optical axis; 7 - a rear wall with plane or curved surface
which is arranged in the rear of the light emitter 1 to reflect
the reflected light from side walls 4, 5 at a predetermined
angle so that the reflected light does not directly irradiate
the light receiving element of the light receiver 2; 8, 9 -

a bottom wall and a top wall with apertures through which smoke
can flow in (not shown on the drawing) and which are provided
in the center of the bottom wall 8 and near both ends of the
top wall 9. The wall surfaces are of black color and finished
up like a mirror. Further in the figures, s - a starting point
of the light beam; arrow - a point where the light beam
reaches; black dots - reflection points on the side wall 4;
white dots - reflection points on the side wall 5; triangle

- a reflection point on the top wall 9.

According to a preferred embodiment of the invention the walls
of the dark chamber have mirror-like surfaces with good ab-

sorbance. In this case, for example, the convergent light beam
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radiated from the light emitter 1 impinges on the left side
surface of the front wall 6 and is absorbed by the black sur-
face. Unabsorbed light is reflected from the mirror-like sur-
face nearly as it is, i.e. in the form of convergent light
beam without being diffused, and from the left wall 4, the
right and left walls 5, 4, further from the top wall 9, the
right wall 5, the left wall 4, the left side of the rear wall
7, ;nd then impinges on the outer wall of the light receiver
2. As can be seen from the above description, the dark chamber
acts as light trap, where the light radiated from the light
emitter 1 is absorbed by the black surfaces and attenuated
while being reflected several times, and eventually becomes

a very weak light.

Further describing the idea in reference to Fig. 2, the light
radiated from the light emitter 1 is reflected from the left
side of the front wall 6, the left wall 4, the right, left,
right walls, the top wall 9, the left wall 4, the right wall

5, and the right side of the rear wall 7 and then impinges

on the outer wall of the light receiver 2. In Fig. 3, the light
radiated from the light emitter 1 is reflected from the left '
side of the front wall 6, the left wall 4, the top wall 9,

the right, left, right, left walls and the left of the rear
wall 7, and then impinges on the outer wall of the light emit-

ter 1, thus being attenuated to a very weak light.

On the other hand, if a fire breaks out and smoke enters the
dark chamber, scattered light irradiates the light receiving
element of the light receiver 2, where an output to give a
fire alarm develops. Fig. 4 shows characteristics of the dark
chamber, with S representing output of the light receiving
element when a predetermined density of smoke for decision

on fire entered the dark chamber, N representing output of
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the light receiving element in normal condition, and 6 rep-
resenting angles of the front and rear walls 6, 7. According
to this Figure, a sufficient SN ratio for practical use is

obtained at 6 of not more than 140° and not less than 210°.

The photoelectric smoke detector according to the present din-
vention is equipped with a dark chamber of the above compo-
sition whereby the dark chamber itself is capable of perform-
ing a light trap function. More specifically, the dark chamber
is designed in such a way that the light beam radiated by the
light emitter is reflected several times from the side walls
via the front and rear walls, without allowing the initially
reflected light to reach the light receiving element of the
light receiver, and that reflected light reaching the light
receiving element if any is attenuated to a very weak one.
Therefore, this idea has such an effect that a small-sized
photoelectric smoke detector which has a narrow measuring space

and does not require special provision of a light trap means

is obtained.



1.

-6 - 0175940

Claims

A photoelectric smoke detector equipped with a light emit-
ter (1) which radiates light into a measuring space and

a light receiver (2) which detects scattered light caused
by entry of smoke into the measuring space, characterized

in that a dark chamber which forms the measuring space

"at least comprises a front wall (6) with a plane or curved

surface which is arranged in front of the light emitter
(1) so that the light from the light emitter (1) is re-
flected at a predetermined angle to the optical axis, and
side walls (4, 5) which are arranged nearly in parallel

with the optical axis.

A photoelectric smoke detector as defined in claim 1,
characterized in that the dark chamber which forms the
measuring space is composed of said front wall (16) and

a rear wall (7) with a plane or curved surface which is
arranged in the rear of the light emitter (1) and reflects
the reflected light from the side walls (4, 5) at such

an angle that the reflected light does not directly irradi-

ate the light receiver (2).

A photoelectric smoke detector is defined in claim 2,
characterized in that the walls (4, 5, 6, 7, 8, 9) of the
dark chamber which forms the measuring space have mirror-

like surfaces with good absorbance.
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