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The present invention relates to improvements 
in apparatus for visually detecting suspended 
matter in fluids, and, more particularly, relates 
to apparatus for detecting or observing Smoke 
particles or the like suspended in air. 
The present invention is primarily concerned 

With Such apparatus adapted to be utilized to 
Supervise a plurality of Compartments, ZOneS or 
Spaces, for example on Ships or in WarehouseS 
and the like, by continuously withdrawing Sam 
ples of air from Such compartments or Zones and 
conducting the same to a central observation sta 
tion. Where a, beam of light is passed through the 
Samples to illuminate Smoke particles Suspended 
therein and Suitable means are provided for 
Visually obServing the illuminated particles to de 
tect the commencement of a fire or other ab 
normal condition. 

In connection with Such apparatus, it has been 
found that the illuminated particles can be seen 
more readily when looking obliquely in the di 
rection toward the origin of the beam of light. 

Accordingly, an object of the present invention 
is to utilize the foregoing principle in connection 
with apparatus wherein a plurality of observa 
tion WindoWS are provided which correspond in 
number to the number of compartments or zones 
to be supervised. 
Another object is to provide such apparatus 

which is extremely simple and economical in con 
Struction, and comprises a minimum number of 
parts which are readily assembled in compact 
arrangement. 
Another object is to provide such apparatus 

wherein means are provided for indirectly observ 
ing the air stream. 
Another object is to minimize the reflection 

of light or images on the observation means 
from external Sources to thereby provide a clear 
and distinguishable Smoke picture. 
A further object is to provide such apparatus 

wherein the observation means are readily iden 
tified for aSSociation with the compartment or 
ZOne Supervised thereby. 
A still further object consists in the construc 

tion and arrangement of the parts and elements 
of the apparatus whereby the foregoing objects 
are accomplished. 
Other and further objects of the invention will 

be obvious upon an understanding of the illus 
trative embodiment about to be described, or will 
be indicated in the appended claims, and various 
advantages not referred to herein will occur to 
one skilled in the art upon employment of the 
invention in practice. 
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2 
A preferred embodiment of the invention has 

been chosen for purposes of illustration and der 
scription, and is shown in the accompanying 
drawing, forming a part of the Specification, 
Wherein: 

Figure 1 is a Schematic front elevational View 
of apparatus in accordance with the invention 
shown with the cover at the front thereof in 
place. 

Figure 2 is a front elevational view of the ap 
paratus shown in Figure , the cover being re 
moved to illustrate the interior thereof. 

Figure 3 is an enlarged sectional view taken 
along the line 3-3 on Figure 1, illustrating de 
tails of the apparatus. 

Referring to the drawing in detail, there is 
shown by way of example a smoke detector in 
accordance with the present invention generally 
comprising a cabinet 0, air Sample inlet con 
duits A, B, C and D connected with the 
compartments, Zones or Spaces to be supervised, a 
common outlet conduit f2, a tube 3 connected 
between each inlet conduit and the outlet con 
duit having a window 4, means for directing 
a beam of light through each tube to illuminate 
suspended matter in the air passing therethrough, 
and means for facilitating observation of the air 
stream through the windows. While four inlet 
conduits and four tubes 3 have been ShoWn 
herein by way of example, it will be understood 
that any desired number of these elements may 
be utilized, depending on the number of Spaces 
to be Supervised. 
The cabinet 0 is generally rectangular as 

shown and comprises a rear wall 6, a top Wall f, 
a bottom wall 9, side walls 20, and a front Wall 
2 in the form of a hinged or otherwise removable 
cover or door having a rectangular opening 22 
therein (Figure 1). 
The outlet conduit 2 extends through one of 

the side walls 20 into the cabinet and is provided 
with a plurality of aligned openings 24 at the 
upper side thereof and a plurality of aligned open 
ings 25 at the lower side thereof With each Open 
ing 24 being substantially opposite an opening 25. 
A partition 26 is arranged in the conduit 2 to 
divide the same into two zones adjacent the upper 
and lower openings 24 and 25 whereby direct fluid 
flow communication between opposite Openings is 
prevented. As shown, the conduit 2 may be 
cylindrical and the partition may extend di 
ametrically across the interior of the conduit and 
diagonally with respect to the longitudinal axes 
of the opposite openings 24 and 25 (Figure 3). 
The tubes 3 are generally elongate and may 
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have any desired cross-sectional shape. For ex 
ample, these tubes may be lectangular in croSS 
Section to facilitate arranging them in side by 
Side relation to provide compact upper and lower 
l'OWS Of tubes having a generally flat Surface 
facing the front wall 22 of the cabinet but set 
inwardly therefrom. The Windows 4 are pro 
vided in this Surface and are generally flat and 
elongate. 
The upper tubes each have their lower end in 

fluid flow communication with an opening 24 
of the Outlet conduit, and have an inlet conduit 
connected in fluid flow communication therewith 
adjacent the upper ends thereof. Similarly, the 
lower tubes each have their upper end in fuid 
flow communication with an opening 25 of the 
outlet conduit, and have an inlet conduit con 
nected in fluid flow connection therewith ad 
jacent the lower ends thereof. In this manner, 
the Sample air is introduced into the tubes, con 
ducted therethrough and withdrawn to provide 
an air Stream adapted to be observed through 
the windows to detect suspended matter therein. 
AS Shown in Figure 3, the inlet conduits extend 
through the rear wall 6 of the cabinet and into 
the tubes. 
The means for illuminating the air stream in 

the tubes, as shown herein, comprise a lamp 27 
and a lens 28 for directing a beam of light longi 
tudinally through the tubes in a direction sub 
Stantially parallel to the windows. In the illus 
trative embodiment, the lamp is at the end of 
the tube opposite the end in communication with 
the outlet conduit, the upper tubes having the 
lamps at the upper ends thereof and the lower 
tubes having the lamps at the lower ends thereof. 
The partition 26 in the outlet conduit 2 is 

Constructed of light impervious material and pre 
Vents the beams in the tubes from entering an 
Opposite tube whereby all of the illumination in 
each tube is provided from one point. Also, by 
arranging the partition diagonally with respect 
to the longitudinal axes of the tubes and the light 
beam axes, reflection of light back into the tubes 
is minimized. 
The means for facilitating indirect observation 

of the air stream through the windows and 
obliquely into the light beam comprise a pair 
of rectangular mirrors 29 and 3G each positioned 
at an obtuse angle with respect to the upper 
and lower tubes 3, respectively, and positioned 
at an acute angle with respect to each other. 
One end of each mirror is adjacent one end of 
the Windows of a row of tubes, and the other 
ends of the mirrors meet acutely at 3 to provide : 
a Sharp line of demarcation between the upper 
and lower mirrors. Each mirror is coextensive 
widthwise with its row of windows, whereby a 
Single mirror element can be utilized for a plu 
l'ality of Windows in a row. 
As will be seen more particularly in Figure 3, 

the mirrors are exteriorly mounted of the tubes 
3 and extend towards the front Wall or cover of 
the cabinet but are fully within the cabinet 
Whereby the cabinet minimizes the reflection of 
external images thereon. Also, the cabinet cover 
conceals the windows to prevent external inter 
ference by light or the reflection of images 
thereon. 
The opening 22 in the cover is in horizontal 

alignment with the mirrors to enable the mirrors 
to be visually observed from the exterior of the 
cabinet. The mirrors are so positioned that upon 
looking through the opening 22 in a generally 
horizontal direction, the reflection of the air 
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4. 
stream as viewed obliquely through the windows 
f4 along the entire length thereof will be Seen 
on the mirrors. This arrangement provides for 
readily observing a relatively large area in which 
a Smoke picture may appeal. 

In order to identify the Zone, Space or COnli 
partment wherein a Smoke condition occurs 
When Smoke laden air thereof is conducted 
through the tube associated therewith, each Win 
dow has indicia, thereon which distinguishes it 
from the other. For example, the Windows may 
be marked A, B, C and D, respectively, placed 
upside down near the ends of the windows ad 
jacent the respective mirrors, Whereupon, when 
Smoke is illuminated in a particular tube, the 
Shadow of its marking will be reflected on the 
mirror and Will be clearly Seen in right Side up 
position (Figure 2). If desired, the mirrors may 
be similarly marked at points in alignment With 
the respective windows, to readily identify the 
tube and its associated Space in which Smoke is 
detected. 

As previously indicated, the edge 3 at which 
the mirrors 29 and 30 meet provides a line of 
demarcation for the reflections of opposite tubes. 
In order to more clearly distinguish the reflec 
tions of adjacent tubes, Stripes or bands 32 may 
be provided on the mirrors to Sectionalize the 
Same. Thusly, the edge 3 and stripes 32 may 
be utilized to divide the mirror elements into a 
number of rectangular areas corresponding in 
number to the number of tubes 3, So that a tube 
in which a Smoke signal occurs is readily spotted 
and identified. 
From the foregoing description, it will be seen 

that the present invention provides innproved ap 
paratus for supervising a plurality of compart 
ments, Zones or Spaces in which suspended mat 
ter in a fluid is to be detected, although it will be 
recognized that certain features of the invention 
may be embodied in apparatus for supervising a 
Single Space or the like. The apparatus is ex 
tremely simple and compact, and is readily as 
Sembled and installed. The improved arrange 
ment of the light beam, the window and mirror 
provides a clearly recognizable Smoke picture. By 
rea,Son of the concealment of the Window and 
Shielding of the mirrors, stray images are re 
duced to a minimum thereby eliminating inter 
ference With the observer's vision in being able to 
definitely distinguish a smoke signal from a 
mirage. 
AS Various changes may be made in the form, 

Construction and arrangement of the parts here 
in, Without departing from the spirit and scope 
of the invention and without sacrificing any of 
its advantages, it is to be understood that all 
matter herein is to be interpreted as illustrative 
and not in any limiting sense. 

I claim: 
1. In apparatus for detecting the presence of 

Suspended matter in a fluid, the combination of a 
Conduit having opposite openings, a partition in 
Said conduit arranged to prevent direct fluid flow 
Communication between said openings, an elon 
gate tube for each opening having one end in 
fiuid flow communication with said conduit and 
having an inlet opening adjacent the opposite end 
for introducing into the tube a stream of fluid in 
Which Suspended matter is to be detected, an elon 
gate WindoW in Said tubes, means for each tube 
adjacent the inlet opening end thereof and one 
end of Said window for directing a beam of light 
towards the other end of Said tube, and a mirror 
for each tube adjacent the other end of its Said 
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Window at the exterior thereof and positioned at 
an obtuse angle with respect to its Said Window. 

2. In apparatUS for detecting the presence of 
Suspended natter in a fluid, the combination of a 
conduit having opposite openings, a partition in 
said conduit arranged to prevent direct fluid flow 
communication between said openings, an elon 
gate tube for each opening having one end in 
fluid flow communication with said conduit and 
having an inlet opening adjacent the Opposite 
end for introducing into the tube a stream of fluid 
in which Suspended matter is to be detected, an 
elongate window in said tubes, means for each 
tube adjacent the inlet opening end thereof and 
One end of Said Widow for directing a bean of 
light towards the other end of said tube, a mirror 
for each tube adjacent the other end of its said 
window at the exterior thereof and positioned at 
an obtuse angle With respect to its said Window, 
and a cover for concealing Said Windows, said 
COver being Spaced from Said Windows and hav 
ing an opening in alignment with said mirrors. 

3. In apparatus for detecting the presence of 
suspended matter in a fluid, the combination of 
a COnduit having opposite openings, a partition in 
said conduit arranged to prevent direct fluid flow 
communication between said openings, an elon 
gate tube for each opening having one end in 
fluid flow communication with said conduit and 
having an inlet opening adjacent the opposite end 
for introducing into the tube a stream of fluid in 
which suspended matter is to be detected, an 
elongate Window in said tubes, means for each 
tube adjacent the inlet opening end thereof and 
One end of said Window for directing a beam of 
light towards the other end of said tube, and a 
generally rectangular mirror for each tube hav 
ing One end adjacent the other end of its said 
Window at the exterior thereof and positioned at 
an obtuse angle with respect to its said window, 
Said mirrors having the other ends thereof ad 
jacent each other and being positioned at an 
acute angle With respect to each other. 

4. In apparatus for detecting the presence of 
Suspended matter in a fluid, the combination of 
a conduit having opposite openings, a partition in 
Said conduit arranged to prevent direct fluid flow 
Communication between Said openings, an elon 
gate tube for each opening having one end in 
fluid flow communication with said conduit and 
having an inlet opening adjacent the opposite end 
for introducing into the tube a stream of fluid in 
Which suspended matter is to be detected, an elon 
gate Window in Said tubes, means for each tube 
adjacent the inlet opening end thereof and one 
end of said window for directing a beam of light 
towards the other end of said tube, a generally 
rectangular mirror for each tube having one end 
adjacent the other end of its said window at the 
exterior thereof and positioned at an obtuse angle 
With respect to its said window, said mirrors hav 
ing the other ends thereof adjacent each other 
and being positioned at an acute angle with re 
Spect to each other, and a cabinet for enclosing 
Said tubes having an opening in alignment with 
Said mirrors for Visual observation thereof. 

5. In apparatus for detecting the presence of 
Suspended matter in a fluid, the combination of a 
conduit having opposite openings, a diagonally 
extending partition in Said conduit between said 
OpeningS to prevent direct fluid flow connunica 
tion therebetween, an elongate tube for each 
Opening having One end in fluid flow communica 
tion. With Said Conduit and having an inlet open 
ing adjacent the opposite end for introducing into 
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6 
the tube a stream of fluid in which Suspended 
matter is to be detected, an elongate window in 
said tubes, means for each tube adjacent the in 
let Opening end thereof and one end of Said win 
dow for directing a bean of light towards the 
other end of Said tube, and a mirror for each tube 
adjacent the other end of its Said Window at the 
exterior thereof positioned at an obtuse angle 
With respect to its Said Window. 

6. In apparatus for detecting the presence of 
Suspended matter in a fluid, the combination of 
a, conduit having a plurality of aligned openings 
at One Side and a plurality of aligned openings 
at the opposite side, a partition in said conduit 
arranged to prevent direct fluid flow communi 
cation between Opposite openings, an elongate 
tube for each opening having one end in fluid 
foW Communication. With said conduit and have 
ing an inlet opening adjacent the opposite end 
for introducing into the tube a stream of fluid 
in which suspended matter is to be detected, an 
elongate Window in Said tubes, means for each 
tube adjacent the inlet opening end thereof and 
One end of Said Window for directing a beam 
of light towards the other end of Said tube, and 
a pair of generally rectangular mirrors co 
extensive Widthwise with said windows and posi 
tioned at the exterior thereof, each mirror hav 
ing one end adjacent the other ends of said 
Windows of the tubes of the openings at One 
Side of Said conduit and being positioned at an 
obtuse angle with respect to its said windows 
and having the other ends thereof adjacent, each 
other and being positioned at an acute angle 
With respect to each other. 

7. In apparatus for detecting the presence of 
Suspended matter in a fluid, the combination of 
a conduit having a plurality of aligned openings 
at One Side and a plurality of aligned openings 
at the Opposite side, a partition in said conduit 
arranged to prevent direct fluid flow communi 
cation between opposite openings, an elongate 
tube for each opening having one end in fluid 
flow communication with said conduit and hav 
ing an inlet opening adjacent the opposite end 
for introducing into the tube a stream of fluid 
in Which the suspended matter is to be detected, 
an elongate Window in said tubes, means for 
each tube adjacent the inlet opening end thereof 
and One end of Said window for directing a beam 
of light towards the other end of said tube, a 
pair of generally rectangular mirrors coextensive 
Width Wise With said windows and positioned at the 
exterior thereof, each mirror having one end ad 
jacent the other ends of said windows of the tubes 
of the openings at one side of said conduit and 
being positioned at an obtuse angle with re 
Spect to its Said Windows and having the other 
ends thereof adjacent each other and being po 
Sitioned at an acute angle with respect to each 
other, and a cabinet for enclosing said tubes 
having an Opening in alignment with said mir 
rOrS for Visual observation thereof. 

8. In apparatus for detecting the presence of 
Suspended matter in a fluid, the combination 
of a conduit having a plurality of aligned open 
ings at one side and a plurality of aligned open 
ings at the opposite side, a partition in said 
Conduit arranged to prevent direct fluid flow 
communication between opposite openings, an 
elongate tube for each opening having one end 
in fluid flow communication with said conduit 
and having an inlet opening adjacent the oppo 
site end for introducing into the tube a stream 
of fluid in which suspended matter is to be 
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detected, an elongate Window in said tubes, 
means for each tube adjacent the inlet opening 
end thereof and one end of Said WindoW for 
directing a beam of light towards the other 
end of Said tube, a pair of generally rectangular 
mirrors coextensive widthwise with said windoWs 
and positioned at the exterior thereof, each 
milror having one end adjacent the other ends 
of Said Windows of the tubes of the openings at 
One Side of Said conduit and being positioned 
at an obtuse angle with respect to its said win 
doWS and having the other ends thereof adja 
cent each other and being positioned at an acute 
angle with respect to each other, and a cabinet 
for enclosing Said tubes having an opening in 15 Number 
alignment With Said mirrors for visual observa 
tion thereof, said Windows having indicia, thereon 
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8 
positioned to be viewed in Said mirrors for dis 
tinguishing Said tubes from each other. 
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