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57) ABSTRACT 

In the smoke detector which comprises a casing hav 
ing a smoke introducing inlet, and provided with a 
light source member and a light receiving member 
wherein the beam of light from the light source 
member is projected against smoke within the casing 
and the scattered light generated thereby is caught by 
the light receiving member, said detector is afforded 
the improvements (1) that the casing is provided with 
an inlet and an outlet for smoke flow and two air flow 
passages so arranged as to cause the air to flow at dif 
ferent velocities, when under the influence of smoke 
flow, such difference in velocity creating a difference 
in static pressure that helps introduce smoke into the 
casing; (2) that a light sheltering plate surrounding the 
light receiving member is provided within the casing 
said plate having apertures through which a desired 
portion of said scattered light is led into the light 
receiving member; and (3) that a reflector having a 
desired number of surfaces is provided, on which light 
beams from the light source member make multiple 
reflections and pass concentrically through the deter 
mined space of the smoke passages. 

6 Claims, 17 Drawing Figures 
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SMOKE DETECTOR IN WHICH ARENTRANCE 
AND EGRESS ARE LOCATED IN OPPOSITELY 
DISPOSED SURFACES WHICHARE SHAPED TO 
CAUSE AN ARVELOCITY DEFFERENTIAL 

BACKGROUND OF INVENTION 

The present invention relates to the smoke detector 
to be used for fire alarm, particularly to the smoke de 
tector of scattering light system in which smoke is in 
duced into a casing and is illuminated by light beams 
whereby said ray of light is scattered to be received by 
light receiving elements. 

Hitherto, as a device for detecting aerosol or smoke, 
there has been known an ionization apparatus, employ 
ing the process of ionization of a radioactive substance, 
or a smoke detector of extinction, employing attenua 
tion of light by smoke. The present invention relates to 
a smoke detector of scattered light, in which smoke is 
guided in a casing and a photosensitive element 
receives the light, scattered when there is applied to the 
smoke light beams from a light source. 
A conventional light scatter smoke detector is con 

structed in such a manner that parallel rays are applied 
to the passage of smoke through a lens, attached to a 
lamp, and at that time, the scattered light, generated by 
particles of smoke, is received by a photosensitive part, 
and the main part is kept in a casing to shield the ob 
structive ambient light. This structure makes the detec 
tor (i) to be constructed more compactly and (2) to 
get a considerable gain, as compared with a detector of 
extinction, so that the detector is generally used in 
practice. 
However, it is difficult to get a sufficient ratio of S/N, 

because of a low level of scattered light in many cases, 
and an obstructive scattering of light in the inside of the 
detector and a penetration of ambient light. Besides, in 
order to keep the influence of the ambient light as little 
as possible, the smoke inlet of the dark box is con 
structed in a zigzag form, a so-called labylinth system. 
If the entry of ambient light into the interior of the cas 
ing is prevented by such a structure, smoke cannot easi 
ly enter the casing, because it is guided in only by diffu 
sion. It is difficult to get a sufficient sensitivity of 
response to smoke. 

Hitherto known smoke detector instrument con 
prises, as shown in FIG. 1, the main body a having an 
air flowing inlet b opened thereon and the casing c ac 
commodated within said main body a and provided 
with an air introducing inlet d, so that smoky air flow is 
introduced into the main body a and only smoke is in 
duced within the casing c by means of its expansion, 
thereby resulted in such drawback as difficulty to ob 
tain sufficient ratio of sensitivity. 

In order to solve the foregoing problem, it is the easi 
est way to provide bigger air flowing inlet b and air in 
troducing inlet d, but it will cause penetration of scat 
tered light from the environment into the casing to be 
resulted in unsuccessful solution against the problem in 
question. Accordingly other schemes are undertaken as 
a supplementary procedure by creating hot air flow to 
aid and accelerate the inducement of smoke or inhala 
tion of smoke under compulsion, however, such 
process as mentioned above is requested for heat 
source or motive power source to incur too much ex 
pense to economical installation of such equipment, 
moreover, to be unable to endure long durability in ser 
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2 
vice as well as has to be taken into consideration for 
probability of defect being taken place, such foregoing 
troubles will cause less reliability as to be sensitive in 
strument to which reliability is an indispensable fea 
ture. 

Moreover the symbol 6 designates the angle formed 
by the ray (or optical axis A of the light source member 
c and the ray receiving axis B of the light receiving 
member d as shown in hitherto known smoke sensitive 
instrument of FIGS. 6 - 7, light capacity of receiving 
ray of light at the light receiving will be larger as the 
angle 6 be formed smaller which is understood more 
favorable for the sensitive instrument when smoke 
presents in the closed box b as shown by the graphic 
curve RS in FIG. 9 (in this graph is shown the re 
sistance survey value of light receiving element CdG 
under the condition of smoke having an extinction rate 
of 20%/m), accordingly it is desirable to place the light 
receiving member d closest to the emission point P of 
ray of light eas shown in FIG. 7, while, an one hand, it 
is most desirable to place said light receiving member d 
at the position 6 = 90° where it is hardest to receive ray 
of light e as is shown by the symbol R'N in case no 
presence of smoke in the closed box b whereby light 
capacity to be received at the light receiving member d 
will be small and R'N designates large resistance value. 
The angle 6, however, be made smaller, the smaller be 
the value designated by R'N, because the sensitive in 
strument will gradually become easier to be influenced 
by ray of light e and the graphic curve R'N will be 
formed substantially similar to the extinction curve of 
RS, so that it can not make larger ratio of RS to R'N 
after all. 

Research has been made for the purpose of obtaining 
larger ratio of S/N and has resulted in the arrangement 
of a desired number of stops (shielding plates against 
ray of light) h, h' . . . providing apertures g on the 
passage of ray of light eas shown in FIG. 7. 

However, even in such case as mentioned above, the 
light receiving member d is projected by the reflected 
light i at the stops h, h' ... and the reflected light j from 
the flange of said apertures g whereby it will slightly be 
improved of R'N to R'N as shown in FIG. 9 but it is 
unable to obtain large ratio of S/N as expected whereat 
inducement of smoke is resulted to be retarded by a 
number of stops. 
From a point of view of the performance, the above 

mentioned prior examples will be examined as follows. 
Generally speaking, the performance of a smoke de 

tector depends upon a ratio of working output to non 
working output, a kind of S/N ratio, considering the 
response sensitivity. This fact will be explained, refer 
ring to FIG. 16. If the ratio (V/V,) between the output 
V, which is in a prescribed time t (for example 30 
sec.) after the concentration of smoke, corresponding 
to the time of a fire, grows to c (for example the extinc 
tion rate 15%/m), and the output V, which is at the 
fixed time, when the concentration of smoke, cor 
responding to the amount of smoke, existing in a nor 
mal condition, grows c. (for example 5%/m), becomes 
larger, the better it is (if V/V = c/c, it is ideal). 
Namely, it means a large V, i.e., an enough ability for 
response to smoke, to make V1/V2 larger. As the work 
ing position V is to be set between V and V, the 
tolerance can be set more than enough, if the space 
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between V and V is large. Such a high stability can be 
obtained as to be able to operate with a sufficient al 
lowance for other errors. 
On the other hand, in the above-mentioned prior ex 

amples, the value of V is low, because of the response 
sensitivity being low, while V, becomes large, because 
of the S/N ratio being small (owing to noise N being 
large). Accordingly, V1/V, cannot be made larger. 

For attaining the above objects, the present inven 
tion is characterized (1) by the provision of a sensitive 
instrument utilizing the difference of pressure to indu 
cement of smoke by generating the difference of static 
pressure based upon the difference of flow velocity 
caused by an appropriate construction of the main 
body of the sensitive instrument; (2) by the provision of 
a sensitive instrument having a remarkably elevated 
S/N ratio without impeding inducement of smoke; (3) 
by the provision of a sensitive instrument having a mul 
tiple reflection structure to increase the scattered light, 
and (4) by the provision of a sensitive instrument in 
which, the scattered light only in the smoke introducing 
inlet is received. 
The present invention will now be explained in detail 

hereinafter with reference to the accompanying 
drawings: 

FIG. 1 is a longitudinal section view of hitherto 
known smoke sensitive instrument of scattered light 
type; 

FIG. 2 is a longitudinal section view of the sensitive 
instrument relating to the present invention by way of 
an example showing the condition in operation thereof, 

FIG. 3 is a bottom view broken out one part of said 
instrument; 
FIGS. 4 and 5 are graphs showing by curves respec 

tively designating characteristic of the sensitive instru 
ment relating to the present invention and hitherto 
known sensitive instrument; 

FIG. 6 is a cross sectional plane view of hitherto 
known smoke sensitive instrument of scattered light 
type; 

FIG. 7 is a plane view of an improved type of said 
hitherto known instrument; 

FIG. 8 is a cross sectional plane view of the sensitive 
instrument relating to the present invention in the form 
of an embodiment; 

FIG. 9 is a schematic graph showing the relation 
between the position of the light source and the re 
sistance value of the light. receiving member in the 
smoke sensitive instrument shown in FIGS. 6 to 8; 

FIG. 10 is a side view of the smoke sensitive instru 
ment relating to the present invention showing the 
plane mirrors used as reflector surfaces; 
FIG. 11 is a plane view of the above same showing 

the mirror having cylindrical surface picked up as a 
reflector surface; 

FIG. 12 is a longitudinal section view of the above 
same showing the side thereof, 

FIGS. 13 and 14 are plane views of the foregoing sen 
sitive instrument respectively in the form of the other 
embodiment; 

FIGS. 15 and 16 show respectively a vertically sec 
tioned side view and a cross section view for an em 
bodiment of the present invention; and 

FIG. 17 is a graph representing in a series of curves 
the relationships between time and output. 
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4 
The present invention is to provide a smoke detector 

having long durability and high reliability in use and 
manufacturable at a low cost wherein its main body is 
constructed in optimum form for creating the dif 
ference of air flow velocity and therefore difference of 
static pressure induces smoke. 
The smoke detector relating to the present invention 

will be explained in detail with reference to the accom 
panying drawings in FIGS. 2 and 3 wherein said detec 
tor is shown in the form of an embodiment. 
The main body 1 of said detector comprises the base 

plate 3 secured to the position A on the ceiling where 
said main body 1 is mounted by means of threaded 
bolts 2, bowl-shaped cover 4, supporting legs 5 con 
necting said base plate 3 and said cover 4, the casing 6 
accommodated within said main body 1, the linear 
passage 7 for air flow formed between the flat bottom 
plate 6' of said casing 6 and said base plate 3 along the 
position A and a meshed air flowing outlet 8 provided 
in the center of said cover 4. 
Furthermore in said casing 6 are provided an air in 

troducing inlet 9 in the center of said flat bottom plate 
6' and an air flowing outlet 10 opened through in the 
center of the flat portion 6' of the casing 6, said air 
flowing inlet 9 and said air flowing outlet 10 being so 
arranged that the line between them runs perpendicu 
lar to said linear passage 7; the light shielding plates 11 
of said air flow outlet 10 securely fixed between said 
meshed air flowing outlet 8 and said air flowing outlet 
10 by means of the upright support 12 of said flat por 
tion 6'; and the light source 13 and the light receiving 
element 14 disposed along the peripheral wall of said 
flat portion 6' for receiving the scattered light. L, 
which is created by projection of light beam L. from 
said light source 13 against smoke particles. 

In case of fire, smoke flows along the position A on 
the ceiling in a smoke current B which is divided into 
two streams at the main body 1 from which one of said 
two streams flows straight along said linear passage 7 
passing below said air introducing inlet 9, while the 
other stream flows above said meshed air flowing outlet 
8, passing through the loop way 15 formed along the 
peripheral curvature of said cover 4. In this instance, 
the static pressure at the meshed airflowing outlet 8 is 
smaller than the static pressure at the air introducing 
inlet 9, since the distance of the loop way 15 is, as a 
matter of course, longer than that of the linear passage 
7, so that smoke flowing into the linear passage 7 due to 
such difference of atmospheric pressure as mentioned 
above tends to flow towards the air flowing outlet 10 
from the air introducing inlet 9, thereby said smoke is 
positively introduced into the casing 6. It is better to 
consider preventing the air flow from being reduced 
when passing through the linear passage 7 and the loop 
way 15. Accordingly, it is desirable to design for a 
minimum provision of said supporting legs 5 and for 
mation of such optimum curvature on the cover (4) as 
to minimize creation of vortexes. 

In the drawings, the reference numeral 16 designates 
space accommodating amplifier for light receiving 
member provided on said flat bottom plate 6', 17 
represents the sealing cover thereof, 18 is the bulb of 
the light source 13, and 19, 19" are corresponding lens 
of the light source 13 and the light receiving member 
14 respectively. 
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As we have explained the principle of the present in 
vention by way of the foregoing embodiments for car 
rying out the same, smoke air flow grown in case of fire 
is branched into two air streams that run at different 
velocities for instance, into linear air flow path and 
loop way. Due to the difference of static pressure 
caused by the difference of smoke air flow velocity, 
smoke flows in the direction from the path of lower 
velocity to the path of higher velocity and is induced 
into the casing, that is, smoke is positively introduced 
by making good use of naturally grown air current and 
the smoke detector of the present invention is con 
firmed to have efficiency as shown in FIG. 4 resulted 
through experimentation. 

FIG. 5 shows the graph representing the result of ex 
periment by means of the smoke detector illustrated in 

O 

15 

FIG. 1 under the condition of equal smoke environ 
net. 

Experiments on two types of smoke detector, one is a 
hitherto known smoke detector manufactured in the 
shape substantially identical to the one shown in FIG. 1 
and the other is a smoke detector of the present inven 
tion made in the shape substantially identical to the one 
shown in FIG. 2, to both of which have the same light 
source and light receiving members, revealed that as 
shown in FIG. 4, induction of smoke in the invented 
smoke detector after 30 seconds from its generation 
was about twice that in the conventional smoke detec 
tor in terms of output ratio and that the time required 
by the invented smoke detector for reaching the output 
(90%) was about one-sixth the time required by the 
conventional smoke detector. 

In respect of the smoke detector according to the 
present invention in a form of an embodiment shown in 
FIGS. 2 and 3, the meshed air flowing outlet 8 is pro 
vided only on the cover 4 at the center of the flat por 
tion thereof, however, said meshed air flowing outlet 
having optimum shape may be provided on the side 
walls of the cover 4 and, in which case, not only the 
loop way 15 is provided on the outer wall of the cover 4 
but also another loop way 15' is provided along the cas 
ing 6, whereby negative pressure is generated at the 
part adjacent to the air flowing outlet. 10. Further, 
when smoke detector is used in a comparative dark 
place where the cover 4 is unnecessary, only the loop 
way 15 is available. 
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Furthermore, the present invention is intended to 
carry out the remarkable improvements in S/N ratio 
without hampering inducement of smoke which is elu 
cidated precisely by way of an embodiment shown in 
the drawings as follows: 
The casing 2-1, as shown in FIG. 8, accommodates 

the light source member 2-2 and the light receiving 
member 2-3 arranged at an optimum angle 8 less than 
90 in the known manner, wherein reference numberals 
2-4 and 2-5 designate lens respectively for creating 
paralleled light beam 2-6 from an electric bulb pro 
vided on the light source member 2-2, numerals 2-7 
and 2-8 represent the light receiving element such as 
Cds and lens respectively provided on the light receiv 
ing member 2-2, and numeral 2-9 is the smoke in 
troducing duct provided through the center of the 
closed box 2-1, whereby, in the present invention, the 
casing 2-1 accommodates the light shielding member 
2-10 so arranged as to surround the light receiving 

50 
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6 
member 2-3, and said light shielding member 2-10 is 
provided with an aperture 2-12 perforated 
therethrough for applying the scattered light 11 created 
by smoke to the light receiving member 2-3, however, 
in this case, the position of said aperture 2-12 is 
required to be opened off the main light beams 2-6, 
and the outer edge 2-12 of said aperture 2-12 is 
desirable formed parallel to the axis of beams caught by 
the light receiving member 2-3. 

In the drawing is shown the plate-like member serv 
ing as a light shielding member 2-10 disposed perpen 
dicularly crossing said axis beams; however, it is not 
limited to the foregoing shaped member, but it may be 
substituted for by the member having a hood arranged 
to cover the light receiving member 2-3. In this case 
such a hood has to be used after taking the influence of 
reflection at the inner surface thereof into full con 
sideration. 
The aforementioned smoke detector according to 

the present invention, comprising the casing having the 
smoke introducing inlet opened thereon, the light 
source member and the light receiving member for ad 
mitting light beams from said light source member to 
smoke retained within the casing and the scattered light 
created by projection against smoke for being caught 
by the light receiving member, is constituted in such a 
manner that the light shielding members are mounted 
within the casing to surround the light receiving 
member, said light shielding members are provided 
with apertures that lead the scattered light into the light 
receiving member and said aperture is positioned off 
the main light beams; consequently such constitution 
according to the present invention, as mentioned 
above, is proved to have the features that reflection of 
light beams from the light source member 2-2 is hard 
to reach the light receiving member 2-3 which is sur 
rounded by the light shielding members, and the main 
light beams are not admitted directly through said aper 
ture 2-12, and as a result of actual measurement, it was 
ascertained that resistance of the light receiving ele 
ment 2-7 at the light receiving member 2-3 did not 
show remarkable decrease as shown by the curve RN in 
FIG. 9 when 6 was gradually decreased from the angle 
90° to about 30°. 

Accordingly it will easily be understood by the 
graphic curve shown in FIG. 9 that the present inven 
tion in a form of an embodiment involves remarkable 
improvements in efficiency S/N ratio of 200 in case of 8 
= 30, approximately 33 times S/N ratio 6 in case of 6 = 
90, while hitherto known smoke detector in a form of 
an embodiment is found to show a very little increase in 
S/N ratio, 28 in case of 8 = 30, which is no more than 
4.7 times of S/N ratio 6 in case of 6 = 90°. Thus the 
present invention is able to obtain the smoke detector 
having high reliability, maintaining such remarkably 
high S/N ratio as hereinbefore described without caus 
ing any obstacle against inducement of smoke whereby 
said detector is adapted to receive sufficient scattered 
light with 6 set at a small angle which makes it possible 
to secure quick response to Cds and others when smoke 
is induced in it. 

Furthermore the present invention is aimed at in 
specting smoke of rarefied density which is precisely 
explained with reference to the accompanying 
drawings in FIGS. 10 to 14 in a form of embodiments 
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wherein is provided the reflector 3-1 having a desired 
number of surfaces to which light beams 3-3 from the 
light source member 3-2 are made to reflect repeatedly 
and some of the reflected light beams 3-4, 3-4' . . . are 
subjected to pass concentrically through the predeter 
mined space 3-6 in the smoke passage 3-5, while the 
surfaces 3-1 of the reflector is an example for the con 
stitution providing the oppositely disposed flat reflec 
tors 3-1' and 3-1' arranged to be parallel to each 
other, and 3-7 and 3-8 show an electric bulb and lens 
respectively mounted on the light source member 3-2. 
FIG. 11 and the rest of the drawings show the constitu 
tion provided with the reflector 3-1' having a cylin 
drical surface thereof substituting for the foregoing flat 
reflector, and in case of FIG. 11, angle of incidence 
against the cylindrical surface of the reflector from the 
light source member 3-2 is small, so that reflected light 
beams form an asteroidal shape so as to be concen 
trated within the predetermined annular shape 3-6 
shown by the chain dotted line. 

Accordingly, as compared with the arrangement of 
two flat reflectors 3-1' and 3-1' shown in FIG. 10, two 
concave mirrors may be disposed oppositely to each 
other as shown in FIG. 11, so that the bigger is the 
angle of incidence formed as shown in FIGS. 13 and 14, 
the nearer the predetermined space approaches to the 
cylindrical surface 3-1' of the reflector, in which case 
the identical object is obtained by using three or four 
flat reflectors respectively. Moreover according to the 
present invention, the light receiving member 3-9 is ar 
ranged to receive each of the scattered light beams 
from the predetermined space 3-6, and is desirably 
mounted right above said space 3-6 as shown in FIGS. 
10 and 12 respectively. 
The smoke detector according to the present inven 

tion has a feature of better stability compared with that 
of conventional smoke detector wherein light beams 
from the light source member 3-2 are reflected re 
peatedly by means of the reflector at the surface 
thereof, said reflected light beams are made to pass 
concentrically through the passage 3-5 of the predeter 
mined space, so that the scattered light created by 
smoke is concentrically led into the light receiving 
member 3-9 for remarkable increase in the capacity of 
receiving light at the same density of smoke, as com 
pared with conventional smoke detector and for easy 
detection of low-density smoke. Furthermore said scat 
tered light has no directional feature since it is created 
by reflected light beams having various directional fea 
tures and sensitivity of the detector will be little af 
fected by inclination of the light receiving member. 
According to the present invention, ratio of light 

receiving capacity at the light receiving member in case 
no smoke in the passage to that in case of smoke 
present in said passage (said ratio is so-called S/N 
ratio) can be made higher without causing wrong signal 
and also highly reliable smoke detector is obtainable, 
since the scattered light is increased due to the afore 
mentioned manner and influence of light from outside 
is diluted, thereby resulting in decrease of influence of 
self-scattering light which is usually called miscellane 
ous (or sundry) noise. 

Furthermore, in the embodiment shown in the 
drawings, parallel light beams are illuminated from the 
light source member through lens, while, in the reflec 
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8 
tor having a cylindrical surface, the light beams having 
the predetermined width may be used or light beams 
spreading forward may be used, and, in this case, it 
should be taken into consideration that reflected ray 
light beams which seem to be of no use are shielded or 
absorbed so as not to be led directly into the light 
receiving member. 

FIGS. 15 and 16 show respectively a vertically sec 
tioned side view and a cross section view for an exam 
ple of a detector according to the present invention. 
FIG. 17 shows a comparison of the response sensitivity 
of a smoke detector, having only the structure accord 
ing to the first embodiment of the present invention 
and that of a detector, having the structure according 
to another embodiment of the present invention. 

In the structure of the first embodiment, considered 
hydrodynamically, smoke is instantly guided into the 
casing from the smoke flowing inlet by an atmospheric 
pressure difference, caused by a difference in velocities 
of air flow between two in passages. Accordingly, the 
upward line of the response sensitivity, shown in FIG. 
17, is mainly controlled by a response of a photo-con 
ductive cell. But, this instantaneous entry of smoke is 
limited to the flue portion (4-8 in FIGS. 15 and 16. 
This is a smoke route, generated naturally when the 
smoke is guided in, but not constructed previously with 
a partition or the like, as a part of the structure). The 
entry of smoke proceeds slowly by the mechanism of 
diffusion in the casing 4-9 outward from there. The 
curve A, corresponding to the structure only according 
to the original invention, in FIG. 17, continues to go up 
sluggishly, after passing the steep upward portion (the 
instantaneous entry of smoke), because the amount of 
light received by the photo-conductive cell increases 
slowly by the amount of light scattered by smoke, 
which continues to diffuse gradually toward the outside 
of the above-mentioned flue portion. 

It is similar in case of A', a non-working condition. 
Therefore, it is concluded that the ratio of the working 
output to the non-working output (V1/V.) decreases as 
V becomes larger. It is not favorable for our object, 
which is to obtain a high ratio of V/V, In view of the 
above-mentioned, the present invention is to adopt 
such a structure for receiving light as to receive the 
scattered light, not in the whole part of the casing, but 
only in the flue portion. Thus, the scattered light, mak 
ing the ratio of V/V, smaller, is shut out from the por 
tion 4-9. Only light, scattered by smoke, which is 
guided in densely and instantaneously in the flue por 
tion, is received. Therefore, it is possible to realize a 
quick response. The output of B, corresponding to the 
working condition, is small, as compared with the out 
put of A. But, the value of the working output V is in 
the quite short time, for example several tens of 
seconds, after the beginning of the entrance of smoke. 
Therefore, the light, scattered by smoke, is almost the 
only light scattered by smoke in the flue portion. As to 
the output V1 at that time, V (B) is lowered only a lit 
tle below the output V (A) of the first embodiment. 
On the other hand, concerning the non-working output 
V2, V. (B) is considerably small as compared with V. 
(A). So, finally, the difference contributes to the in 
crease in the ratio of V1/V2. Namely, as clearly known 
from FIG. 16, V(A) >V(B), V,(A) > V(B). And 
moreover, because V (A) - V.(B)<V,(A) - V.(B), 
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finally V1(A)/V,(A) < V(B)/V,(B). Thus, according 
to the present embodiment, the ratio of a working out 
put to a non-working output becomes larger than that 
of the first embodiment. 
Such a structure for receiving the scattered light only 

in the flue portion, as shown in FIG. 15, is easily set on 
a drawing by a combination of an opening 4-6, of a 
shade 4-6 and a lens 4-5. In order to decrease the ob 
structive light scattered from the base body of the cas 
ing, it is preferable that the portion of 4-9 is so treated 
as to absorb the light or so constructed unevenly as to 
improve light absorption. 
What is claimed is: 
1. Smoke detector comprising a casing arranged to 

admit air containing smoke to the interior of said cas 
ing, a light source member positioned within said cas 
ing, a light receiving member positioned within said 
casing and arranged to receive light beams from said 
light source when the light beams are projected against 
smoke within said casing with the smoke scattering the 
light beams so that they impinge on said light receiving 
member, wherein the improvement comprises means 
within the interior of said casing spaced between said 
light source member and said light receiving member 
and forming a predetermined space for admitting scat 
tered light beams to said light receiving member, and a 
reflector positioned within the interior of said casing 
between said light source member and said means hav 
ing a cylindrical mirror surface for affording multiple 
reflection of the light beams so that the reflected light 
beams pass through the predetermined space provided 
by said means when the light beams are scattered by 
the smoke in the air containing smoke whereby the 
scattered reflected light is directed onto said light 
receiving member. 

2. Smoke detector comprising a casing arranged to 
admit air containing smoke to the interior of said cas 
ing, a light source member positioned within said cas 
ing, a light receiving member positioned within said 
casing and arranged to receive light beams from said 
light source member when the light beams are pro 
jected against smoke within said casing with the smoke 
scattering the light beams so that they impinge on said 
light receiving member, wherein the improvement 
comprises that said casing has a first surface and an op 
positely disposed second surface with the interior of the 
casing arranged to receive the air containing smoke 
located between said first and second surfaces, a first 
opening in said first surface communicating with the in 
terior of said casing, a second opening in said second 
surface communicating with the interior of said casing, 
said second surface having a shaped configuration rela 
tive to said first surface so that the length of travel of 
the air containing smoke over the outer surface of said 
casing from a common point thereon at the junction of 
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said first and second surfaces is greater from the com 
mon point to said second opening than from the com 
mon point to said first opening thereby causing a dif 
ference in the velocity of the two flows of air containing 
smoke and affording a difference in the static pressures 
at said first and second openings so that the air contain 
ing smoke flows through the interior of said casing from 
said first opening to said second opening. 

3. Smoke detector, as set forth in claim 2, wherein a 
light shielding member positioned within the interior of 
said casing and enclosing said light receiving member 
so that it blocks said light receiving member from said 
light source, said light shielding member having an 
aperture therethrough for admitting the incidence of 
light being scattered by smoke in the air containing 
smoke onto said light receiving member, and said aper 
ture in said light shielding member being offset from 
the normal path of light beams from said light source. 

4. Smoke detector, as set forth in claim 2, wherein a 
reflector is positioned within the interior of said casing 
between said light source member and said light receiv 
ing member and said reflector having a surface for the 
multiple reflection of the light beam from said light 
source member, means within the interior of said cas 
ing disposed between said deflector and said light 
receiving member and forming a predetermined space 
for admitting scattered light beams to said light receiv 
ing member so that the multiply reflected light beams 
scattered by smoke in the air containing smoke are 
directed onto said light receiving member. 

5. Smoke detector, as set forth in claim 2, wherein 
said light receiving member is offset laterally from the 
normal path of light beams of said light source and is 
arranged to receive light beams from said light source 
when the light beams are projected against smoke 
within the casing with the smoke scattering the light 
beams from their normal path so that they impinge 
upon said light receiving member, the axis of said light 
receiving source and the normal path of the light beams 
from said light source are disposed at an angle of less 
than 90, a light shielding member positioned within 
the interior of said casing and enclosing said light 
receiving member for blocking said light receiving 
member from said light source, and said light shielding 
member having an aperture therethrough for admitting 
the incidence of light scattered by the smoke in the air 
containing smoke into said light receiving source. 

6. Smoke detector, as set forth in claim 2, wherein 
means for directing onto said light receiving member 
only the scattered light produced by the smoke in the 
air containing smoke passing through the casing, said 
means are disposed within the interior of said casing 
between said light source member and said light receiv 
ing member. 


