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ABSTRACT OF THE DESCLSSURE 
A unit for detecting the presence of Suspended matter 

such as smoke in the air in which a casing is provided 
with partitions that form an upright detection compart 
nent, light traps at the ends of the detection compart 
ment, a light transmission conduit which is perpendicular 
to the detection compartment and is positioned on one 
side of the detection compartment, and a light receptacle 
which is positioned on the opposite side of the detection 
compartment. Aperture plates are mounted on the par 
titions so as to communicate the light transmission con 
duit and the receptacle with the detection compartment. 
A light energy source and a lens in the light transmission 
conduit cooperate to provide for the transmission of light 
into the detection coin partment so as to form a light 
interaction region therein. A light detecting photocell is 
positioned within the compartment to one side of the light 
interaction region. Light from the energy source is focused 
by the lens within an orifice formed in a plate disposed 
within the light transmission conduit so as to concentrate 
the light in the interaction region of the detection com 
partment and thereby to at all times maintain a low back 
ground light level at the detector. 

warraces ass3.acassal 

This invention relates generally to fire detecting appar 
atus and more particularly to an improved unit for detect 
ing and signaling the existence of Smoke or heat in room 
air above a predetermined safe level. 

Since many serious fires in homes and commercial es 
tablishments are attended with significant amounts of 
Snoke before the fire becomes unmanageable, the desir 
ability of a compact and economical unit which will detect 
and signal the existence of abnormal smoke in the air is 
acknowledged. Oftentimes, the best early warning of a 
fire is the presence of an abnormal amount of smoke. 
Such a unit raay also be adapted to the detection of dust, 
Water, or other air contamination. In such a unit, it is also 
desirable to provide for detection of abnormal heat to 
inSure detection of any fire which does not involve signif 
icant amounts of Smoke. It is an object of this invention, 
therefore, to provide an improved unit for detecting and 
signaling the existence of smoke or heat which is readily 
installed by plugging into an electrical outlet, is compact 
and economical, is quickly triggered by smoke particles in 
the air, includes an alarm circuit which is unaffected by 
Variations in voltage Supply, and is easily reset following 
actuation. 

In the unit of this invention, a light tight casing having 
openings through which room air can flow, is provided 
With a light source. A light interaction region is provided 
in the casing through which light from the source is di 
rected and through which room air flows. A light sensitive 
detector, connected to an alarm circuit, is positioned at 
one side of the light interaction region so that only smail 
announts of externally or internally originating light nor 
mally fall on the detector. The intensity of this small 
amount of light on the detector is insufficient to trigger the 
alarm circuit. However, when abnormal amounts of par 
ticles, such as Smoke particles, are present in the air flow 
ing through the light interaction region of the casing, light 
within Said region will be reflected from these particles 
Onto the detector which will in turn trigger the alarm 
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circuit to signal the existence of smoke in the air. The 
unit is readily installed by merely plugging a cord con 
nected to the alarm circuit into an electrical outlet, and 
is readily reset after it has been actuated by momentarily 
unplugging the cord. 

Further objects, features and advantages of this inven 
tion will become apparent from a consideration of the 
following description, the appended claims and the ac 
companying drawing in which: 
FIGURE 1 is an elevational view of the detector unit 

of this invention, with the front wall of the casing removed 
for the purpose of clarity; 
FIGURE 2 is a transverse sectional view of the unit of 

this invention looking substantially along the line 2-2 in 
F.G. 1; 
FiGURE 3 is a diagrammatic illustration of the alarm 

circuit which forms a part of the detector unit of this 
invention; 
FIGURE 4 is an elevational view, similar to FIG. 1, of 

a nodified form of the detector unit of this invention; and 
FIGURE 5 is a fragmentary diagrammatic illustration 

of a modified form of alarm circuit, illustrated similarly 
to FIG. 3 and showing the only portion of the modified 
circuit which is different than the circuit shown in FIG. 3. 

With reference to the drawing, the detector unit of this 
invention, indicated generally at 10, consists of a casing 
2, preferably formed of a lightweight plastic, having a 
back wall 4, a front wall 16, end walls 8 and 20, a 
bottom wall 22 and a top wall 24. An inlet opening 26 
for room air is formed in the bottom wall 22 and an outlet 
opening 28 for this air is formed in the top wall 24. A 
plurality of openings 38 are also formed in the bottom 
wall 22 for the purpose of admitting cooling air to the 
interior of the casing 2. This cooling air flows out of 
the casing through an opening 32 formed in the top wall 
24 at a position spaced from the outlet opening 28. 

Partitions in the casing 12 define a particle detection 
chamber or compartment 34, a light chamber 36, a light 
transmission conduit 38, a lower light trap 40 and an 
upper light trap 42. An incandescent lamp 44, having a 
filament 46, is positioned in the light chamber 36 and con 
lected in the circuit shown in FIG. 3 and indicated gen 
erally at 48. The light transmission conduit 38 is sub 
Stantially horizontal and is defined by upper and lower 
Spaced partitions 5 and 52, respectively, which extend 
between the front and back walls 14 and 6 of the 
casing 2. 
The inlet end 54 of the conduit 38 has an orifice plate 

56 removably positioned therein and provided with an 
Orifice 58 of predetermined size positioned adjacent the 
lanp 44. Intermediate its ends, the conduit 38 is formed 
With pairs of Vertically extending projections 60 which 
form Spaced tracks 62 in which a lens 64 is removably 
positioned. At its outlet end 66, the conduit 38 has an 
Orifice plate 68 and an aperture plate 70 removably 
ImClinted therein. The plates 68 and 70 are mounted in 
slots 72 formed in the partitions 50 and 52. The plate 68 
has an orifice 74 of predetermined size which is substan 
tially horizontally aligned with an aperture 76 formed in 
the plate 70. 
The lens 64 is shaped so that it will project an image 

of a portion of the lamp filament 46 at a position in the 
plane of the orifice plate 68. In other words, the orifice 
plates 56 and 68 are positioned relative to the lens 64 
Such that a light beam 78 from lamp 44 enters the con 
duit 38 through the orifice 58 and falls on the lens 64. 
The lens 64 projects the beam 78 through the orifice 74 so 
that the main energy of the light beam 78 is concentrated 
in an image of the filament 46 located in the orifice 74. 
This arrangement minimizes the area of orifice 74 to re 
duce energy from light sources other than the lens 64 
While still titilizing the maximum light beam energy. 



3,383,670 
3 

The light bean 80 passing through the orifice 74 spreads 
out in a conical shape as shown in fiG. 1 and passes 
through the aperture 75 so that it travels transversely 
across the vertically extending light detection chamber 3: 
for a purpose to appear presently. As showin in FiG. 1, 
the aperture 76 is located intermediate the upper and lower 
ends of the chamber 34 which is defined by vertically 
extending partitions 32 and 34. Slots 36 in the partition 
84 slidably support at aperture plate 88 haviiig an aper 
ture 90 which is larger thail and substantially vertically 
aligned with the aperture 76. As a restlit, the light beam 
80 passing through the chamber 34 fiows thotigh the aper 
tire 96 into a receptacle 92 formed in the casing 32 by the 
aperture plate 83 and horizontai partitions 54. Any light 
reflected back through aperture 6 fails in the space or 
receptacle 93 formed between the plates 65 and 7. The 
walls of the receptacles 92 and S3 are preferably back 
ened to minimize light reflection. 
A photosensitive cell 96, which in the illiistrated cr:- 

bodiment of the invention is a photoconductive cell, is 
mounted on the casing 2 adjaceit the lower end of the 
light detection chamber 34 and positioned relative to the 
apertures 76 and 90 such that substantially ail reflected 
and scattered light, almost all of whicii will be above the 
broken lines 98 due to the locations of the apertures 76 
and 90, passing through the apertures 76 and Sü, will Itoi 
strike the ceil 96. A small annount of this Scattered and 
reflected light will reflect off the partilio: 82 and plate 
88 and impinge on the cell 96 and this is advantageous in 
this invention as will more cleariy appear iiereinafter. A 
light baffle or partition iG in the light trap 36, and a 
similar light baffle or partition {2 in the trap 2, prevent 
the entry of substantial anoints of outside light into 
the upright detection chamber 33. 
The photoceli 96 is connected in series with a resistor 

164 in the circuit 38, and in the circuit 48 the cell 96 als: 
functions as a resistor since, for a given voltage, the curren 
which can flow through it is proportional to the intensity 
of light impinging on the cell 96. Current is supplied to 
the cell 96 by plugging a cord 166 into an electrical outlet 
connected to the usual alternating current Supply i8. A 
buzzer 110, or equivalent electrically actuated signal 
means of any desired kind, is connected in Scries with a 
conventional temperature sensitive Switch 12 and the 
buzzer is 0 and switch 12 are connected acroSS conditic 
tors 4 which are connected to the cord wires i85. A 
resistor dropping network consisting of resistors iió, ii.3 
and lamp 44 are connected in series in the circuit $8 to 
reduce the line voltage to a level compatible with a silicon 
controlled switch 22. 
The circuit 48 consists essentially of a bridge circuit 

with a triggered relay as the bridge detector. Two legs of 
the bridge are proportionately related iC SOirces, Tianle 
ly, condensers 24 and 126, which in this embodimerit of 
the invention are substantially equal in Inagnitude and are 
thus balanced. The other two bridge legs are the cell 96, 
which is a variable resistor, and the fixed set point resistot 
03. A diode 130 rectifies the AC voltage aci OSS the 

resistor 13 to produce a DC voltage across the condense 
12. A second diode 32 rectifies the AC voltage acroSS 
the resistor 13 to produce a DC voltage across the coÉ1 
denser 126 of opposite polarity. The Voitages across the 
condensers i24 aid 126 are proportionately related. 
The AC source 103, in combination with the resistors 

116, 18 and lamp 44, the rectifying diodes 136 aid 132, 
and the capacitors 124 and 126 provides for proportional 
DC voltages of opposite polarity across the capacitors i24 
and 126. As a result, when the light on ceil 96 has in 
creased to a level at which the resistance of cell 96 bears 
a predetermined relationship, which in this embodiment 
is substantially equality, to the resistance of fixed resistor 
(-, sufficient current can flow through silicon controlled 

switch 122 to provide for energizing of a relay i28 in 
series therewith and a consequent closing of Tormally 
open contacts 28c. The contacts 28c. are connected in 
parallel with the temperatue Switch 12. 
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A capacitor 121 connected in parallel with the Switch 
:32 finctions as a filter to reduce the possibility of false 
actilation of the switch 22 due to sharp wave front pulses 
in the circuit 43 which could otherwise provide for opera 
tion of buzzer it at times other than when intended, 

It can thus be seen that if the resistance of ceil 96 is 
reduced, in response to an inci ease in the light intensity 
impinging thereon, the relay i23 is actuated to close the 
contacts 12&c energizing the buzzer 110. Thereafter, if the 
light intensity on the ceili 95 is reduced to Such a value 
that resistance of the cell 93 is increased to a value greater 
than the resistance of the resistor :04, the buzzer it will 
continue operation. To reSet the circuit 43, the current 
through the siliccin coitrolled Switch 22 must ba reduced 
below its holding value. As the circuit 48 is illustrated, 
this is accompilisinci by disconnecting the cord 106 from 
the waii otitlei. 

In Fig. 5, a modified form of the control circuit 43 is 
shown arid indicated generaily by the numeral 48ct. The 
circuit .33a is identical to the circuit 48 without SWitch 
; 25 except for the connection of capacitor 124 to the 
arode of silicon controllied switch 322 in the circuit 48a, 
instead of the cathode of switch 122 as in the circuit $8. 
The capacitor .22 is also deleted in circuit 48a because 
it is unnecessary. in all other respects circuits $8 and 43a 
are identicai. The circuit 48a is utilized when autonnatic 
resetting of the alariil circuit is desired when Smoke has 
abated, without having to disconnect cord 106. When 
detector unit it is used with circuit 33a installed, opera 
tion of buzzer i: ) is attomatically discontinued when the 
situation which caused actuation of relay winding 28 has 
changed to normal. 

In the circuit 48a, the output of diode 30 constitutes a 
switched DC source, so that the anodic voltage to Switch 
322 varies. At east at one point of time in each powerline 
cycle the output coltage of diode 130 is proportionately 
related in magnitude to the relatively constant voltage 
across capacitor 126. At such time, if the magnitude of 
resistance of cell 93 has the proper relationship to the fixed 
resistance 04, in this embodiment substantially equality, 
the switch 122 is triggered to provide for cinergizing of 
relay 23. As soon as this situation returns to normal, in 
this embodiment as soon as the resistance of cell 96 is 
increased substantially above the value of resistance 10-3, 
current flow through swich 22 ceases So that capacitor 
:24 is no longer being charged. Consequently, as Soon 
as capacitor 24 has become discharged, clay 128 be 
comes de-energized so that contacts i28c open and the 
warning buzzer ceases operating. The circuit 18:1 is then 
conditioned for subsequent operation. 
As shown in FIG. 1, means are provided to cause a fioW 

of air inwardly of tine casing through the openings 39 
around the heat sensing switch 12, lamp 44 and the 
resistor 116 so as to cool the lamp and resistor and bring 
room air into contact with heat switch 12. In this en 
bodiment of the inve;ition this means consists in mounting 
the resistor is on brackets 48 secured to the casing top 
wall 23 at a position within the casing and adjacent the 
outlet opening 32 so that heat from the resistor ió and 
the amp A.; will cause a convection flow of air. The com 
ponents of the circuit 48, other than the lamp 44 and the 
resistor 6 are mounted in a compartment 42 formed 
in the casing beiow the light conduit wail 52 in com 
munication with the light chamber 36 to provide for a 
compact package in a casing 52 of minimum size. 

In the operation of the unit it, the casing i2 is mounted 
on a wall or the like in a building Such as a home, and 
the cord 33 is plugged into a wall outlet adjacent the 
casing £3, his causes the light Source, in this case the 
lanp filament 46, to gow and project the light beam 70 
onto the lens 6-3. The lens 64 projects this beam of light 
toward the orifice piate 68 so that an image of the light 
source 43 is formed at the orifice 74 and a diverging 
bean of Fight 33 is projected across the detection chani 
ber 3.3. This ?oli:is a iigiit interaction region 146 in the 
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chamber 34 located between the apertures 76 and 90 
and between the upper and lower boundaries 148 of the 
beam 80. The normal flow of air in the room or building 
causes a flow of air through the chamber 34 and if the 
particle content of this air is normal, the amount of 
light reflected from the particles in the air on the cell 
96 is insufficient to lower the electrical resistance of the 
cell 96 sufficiently to trigger the switch i22. 
A glass or plastic window 49 in the casing front wall 

16 at a position in horizontal alignment With the lamp 
44 provides a visual indication that the lamp 44 is 
energized and that the unit i0 is operative. In the event 
of smoke in the air flowing through the chamber 34, the 
light is reflected onto the cell 96 from the smoke particles 
as they flow through the interaction region 46 thereby 
lowering the resistance of the cell 96 Sufficiently to 
cause the silicon control switch A22 to actuate the relay 
winding 28. The alarm signal, in this case the buzzer 
118, is then actuated to indicate the existence of Smoke. 
The cavities 92 and 93 minimize and control the adverse 
effect of scattered and reflected external and internal light 
on the cell 95. However, some scattered and reflected 
light does impinge on the cell 96 to thereby maintain it 
in a partially excited condition at all times. This is ad 
vantageous because in the event of smoke in the interac 
tion region 146, so that the light intensity on the cell 96 
is increased, the time required for the cell 96 to actuate 
the alarm circuit 48 is reduced. 
A modified form of the unit 0 is illustrated in FG. 4 

and indicated generally at 10a. The unitiea is identical in 
many respects to the unit 10 so that like numerals are used 
on the unit Ga to indicate like parts on the unit (). The 
unit (a differs from the unit its only in the form of 
the light trap 42. In the unit i8a the wall opening 28 is 
eliminated and the air flowing through the detection cham 
ber 34 for detection purposes is directed out of the casing 
2 through the opening 32 for room air. Spaced baffies 
50 and 53 project into the light trap 42 from the inner 

wall thereof and a bafile 152 projects into the light trap 
42 from the outer wall thereof at a position between 
baffles 150 and 153. All of the baffles are located be 
tween the opening 32 and the outlet end of the Smoke 
detection chamber 34 so that external light entering the 
chamber 34 is reduced, and the air flowing through the 
chamber 34 follows a circuitous path through the trap 
42 to the outlet opening 32. This flow of air is, in this 
embodiment, aided by heat from the resistor i16 which 
improves the convection flow of air through the chamber 
34. In all other respects, the unit 59a is identical to the 
unit 0. 
From the above description, it is seen that this inven 

tion provides an improved smoke and fire detector unit 
6 which, by virtue of the arrangement of the lamp 44, 

the light transmission conduit 38, the smoke detector 
chamber 34 and the photocell 96 can be arranged in 
a compact casing 12. The arrangement of the elements in 
the light transmission conduit 38 and the photocell 96 
provides for a maximum utilization of light energy from 
the lamp 44 to actuate the cell S5 with a minimum time 
lapse so that a sensitive unit 2 is provided. The con 
struction of the casing 2 with integral partitions, such as 
the partition or wallis 50, 52, 82, 84, E.63 and 102 en 
ables economical one-piece molding of the casing from 
materials such as plastic. Flow of room air to chamber 
34 is provided, and an arrangement of the casing 12 so 
that chamber 34 is upright with the openings 26 and 28 
at the bottom and top ends of the chamber is preferred 
since this arrangement optimizes flow. Also, the forma 
tion of the orifices S8 and 74 and the apertures 76 and 
99 in plates which are separately inserted in the casing 12 
enables the use of very thin wall insert plates thereby 
reducing to a minimum light reflection from the edges of 
the orifices and apertures. Further, the particular ar 
rangements and circuitry herein contemplated are of 
such simplicity, but yet stability, that a device is provided 
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6 
having a maximum degree of reliability at a minimum cost 
for both manufacture and maintenance. 

It will be understood that the smoke and heat detector 
unit which is herein disclosed and described is presented 
for purposes of explanation and illustration and is not 
intended to indicate limits of the invention, the scope of 
which is defined by the following claims. 
What is claimed is: 
3. In a unit for detecting the presence of suspended 

matter, such as smoke, in the air; a light energy source, 
means forming a detection compartment having a light 
interaction region therein, means forming an orifice to 
one side of said interaction region, said orifice being lo 
cated between said light energy source and said interac 
tion region, an optical system operable to direct a light 
beam from said source so as to focus light energy from 
said light source Substantially at and within said orifice 
and to one side of said interaction region, and light de 
tection means located on one transverse side of said 
beam and positioned in communication with said com 
partment to receive energy fronn said interaction region. 

2. A unit according to claim 1 further including means 
forming Substantial aligned light transmission apertures 
on opposite sides of the compartment and to one side of 
the light detection means, the apertures being located 
with respect to the light energy source to provide for the 
transmission of said beam through the apertures and 
across the compartment at a position to one side of the 
light detection means to form the light interaction region. 

3. A unit according to claim 2 further including means 
forming a light chamber containing said light energy 
Source, a casing containing said compartment and cham 
ber, an electrical resistor positioned in the casing, the 
casing having at least one air inlet opening and at least 
one air outlet opening located adjacent the resistor so 
that heat from the resistor promotes the flow of air 
through the casing. 

4. A unit according to claim 3 in which said one air 
inlet opening and said one air outlet opening communi 
cate with said light chamber and in which said casing 
has a second air inlet opening and a second air outlet 
opening which communicate with said detection compart 
ment. 

5. A unit according to claim further including signal 
means operatively associated with the light detection 
means so that the signal means is triggered in response 
to Subjection of the light detection means to a predeter 
mined light intensity, and means shielding the light detec 
tion means from direct and indirect rays of light from 
the source of an intensity equal to said predetermined 
intensity in the absence of a predetermined amount of 
Suspended particles in the air in said interaction region. 

6. A unit according to claim 1 further including means 
forming an aperture of predetermined size on one side of 
Said compartment, means forming a receptacle commu 
nicating with the aperture for receiving light passing 
therethrough from the interaction region, said light detec 
tion means being located with respect to said aperture, 
said orifice, and said receptacle such that in the absence 
of a predetermined concentration of suspended matter 
in the interaction region the intensity of the light falling 
on said light detection means is below a predetermined 
intensity. 

7. A unit according to claim in which the light detec 
tion means is a photoconductive photocell disposed in the 
detection compartment so that light reflected on to the 
cell from the light interaction region lowers the electrical 
resistance of the cell, a signal circuit including said cell 
and said light energy source, conductor means in said 
circuit adapted to be connected to a source of AC volt 
age, a fixed resistance resistor connected in the circuit, 
capacitor means connected in the circuit so as to form 
with said cell and said resistor a four leg bridge in which 
said cell and said resistor form adjacent legs of the 
bridge, the other adjacent two legs of said bridge being 
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formed by said capacitor means which constitute propor 
tionately related DC voltage sources of opposite polarity, 
a detector branch in the bridge having a silicon controlled 
switch therein, said branch being connected at one end 
between the resistor and the photocell and at the opposite 
end between the DC voltage sources So that an actuating 
current will flow through the detector branch when the 
resistance of the cell fallis below a predetermined pro 
portional value of the resistance of the resistor, and 
signal means in said circuit acuatable in response to flow 
of actuating current through the detector branch. 

8. A unit for delecting the presence of Suspended 
matter, Such as Snoke, in the air coin prising: 

a casing having a pair of Spaced front and back Walls, 
partition means in said casing extending across the 

space between said walls, 
said partition means forming in Said casing an elon 

gated detection compartment having a pair of open 
ends and an open side, an elongated light transmis 
sion conduit substantially perpendicular to Said detec 
tion compartment and having a pair of ends one of 
which is open and communicates with Said detection 
compartment, light baffles in said casing adjacent to 
and spaced from said detection coin partment ends, 
and a light receptacle having an open side in com 
munication with said open side of Said detection 
compartment, 

a first aperture plate mounted on said partition means 
So as to form said open side of Said detection Con 
partment and said side of Said light receptacle, 

a second aperture plate mounted on said partition 
means at said one end of said light transmission con 
duit, 

a lens mounted on said partition means and positioned 
between the ends of said light transmission conduit, 

a light source in said casing at the opposite one of 
said pair of ends of said light transmission conduit, 

light sensitive means in said compartment, 
and means forming air inlet and outlet openings in Said 

casing adjacent said baffles and communicating with 
said detection compartment. 

9. A unit according to claim 8 wherein track means 
are formed on said partition means, said aperture plates 
are rectangular, and each said aperture plate has a pair 
of opposite edges thereof supported on Said track means. 

10. A unit for detecting the presence of Suspended 
matter, such as smoke, in the air comprising: 

a casing having a pair of spaced front and back walls, 
a plurality of partitions in Said casing eXtending acroSS 

the space between said walls, 
said partitions forming in said casing an elongated 

detection compartment having a pair of open ends 
and an open side, a light transmission conduit Sub 
stantially perpendicular to said detection compart 
ment and having a pair of ends one of which is open 
and communicates with Said detection compartment, 
and a light receptacle having an open side in com 
munication with said open side of Said detection con 
partment, 
first aperture plate mounted on a first Substantially 
parallel pair of said partitions So as to form said 
open side of said detection compartment and said 
side of said light receptacle, 
second aperture plate mounted on a second Sub 
stantially parallel pair of said partitions at said one 
end of Said light transmission conduit, 
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a lens mounted on said Second pair of Said partitions 
and positionad between the ends of Said light trans 
mission conduit, 

a light source in said casing at the opposite end of Said 
light transmission conduit, 

light sensiive means in said compartment, and means 
forming air inlet and outlet openings in said casing 
communicating with said open ends of said detection 
Cornpartment. 

ii. A unit for detecting the presence of Suspended 
natter, such as Smoke, in the air comprising: 

a casing having a pair of Spaced front and back Walls, 
a plurality of partitions in Said casing extending across 

the space between said wails, 
Said partitions forming in Said casing an elongated 

detection compartment having a pair of open ends 
and an open side, light traps at said ends of the 
detection compartment extending Substantially per 
pendicularly thereCf, an elongated light transmission 
conduit extending Substantially perpendicular to Said 
detection compartment and having a pair of ends 
one of which is open and coin municates with said 
detection compartment intermediate the ends there 
of, light baffles in said light traps substantially per 
pendicular to Said detection compartment, and a light 
receptacle disposed between said light traps and 
having an open side in communication with said open 
side of Said detection compartment, 
first aperture piate mounied on a first substantially 
parallel pair of Said partilions So as to form said 
open Side of Said detection compartment and said 
side of said light receptacle, 

a Second aperture plate mounted on a Second substan 
tially parallel pair of Said partitions at said one end 
of Said light transmission conduit, 

a lens mounted on Said second pair of said partitions 
and positioned between the ends of said light trans 
mission conduit, 

a light Source in said casing at the opposite end of said 
light transmission condisit, 

light Sensitive means in Said compartment, and 
means forming air inlet and outlet openings in said 

casing communicating with said open ends of said 
detection compartment. 
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