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Fire Equipment Co.,

tion of Delaware

Application June 5, 1346, Serial No. 674,522
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5 Claims.

1

This invention relates in general to apparatus
for detecting and announcing the existence, at
a point remote from the apparatus, of a fluid
having particles of matter suspended therein,
such as smoke; and one object of the invention
is to provide such apparatus which shall embody
a nove] and improved construction combination
and arrangement of parts that is especially
adapted for detecting the presence of smoke in
a locomotive driven by diesel engines, particular-
ly smoke below the floor of the locomotive which
might be generated by heat from the motors.

The detecting and signaling mechanism is of
the general type described and claimed in United
States Patent No. 2,301,367, dated November 10,
1942, which comprises means for producing a
beam of licht, means for conducting a stream
of fluid, such as smoke, into said light beam, a
photoelectric element of the generative tvpe
located with resnect to said beam and said fluid
stream to receive light ravs reflected from sus-
pended meotter in said fluid stream, another
photoelectric element located to receive light rays
transmitted through said fluid stream, means
connecting said photoelectric elements in an elec-
tric circuit whereby the photoelectric effects of
the first-mentioned element and an electrical
responsive means, such as a relay or “Sensitrol,”
in said eircuit for controlling the production of
an audible or visible signal.

The apparatus constituting the present inven-
tion also contemplates novel and improved means
for accumulating or collecting the smoke from
a point near the source of the fire and convey-
ing the smoke to the detector and signal mech-
anism so that the latter will produce a warning
of the presence of the smoke.

A further ohject of the invention is to provide
means including a novel construction combina-
tion and arrangement of parts for collecting or
accumulating smoke from points beneath the
floor of a locomotive regardless of the direction
of travel of the locomotive.

Another object is to provide such smoke-col-
lecting or accumulating apparatus wherein the
air currents incident to movement of the locomoe-
tive shall ke utilized in forcing the smoke from
the point of origin to the detector and signal
mechanism.

Other objects, advantages and results of the
invention will be brought cut by the following
description in conjunction with the accompany-
ing drawings in which:

Figure 1 is a schematic top plan v1eW of a diesel
locomotive having a smoke-accumulating, detect-
ing and signalling apparatus embedying our in-
vention, portions of the locomotive being broken
away for clearness in illustration.
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Figure 2 is a side elevational view of the loco-
motive and apparatus illistrated in Figure 1 with
portions of the locomotive broken away.

Figure 3 is an enlarged perspective view of
one of the smoke collectors.

Pigure 4 is an enlarged front elevational view
of the smoke detector and signal mechanism with
the front wall of the casing removed and por-
tions broken away and shown in section.

Figure 5 is a horizontal sectional view on the
line 5—5 of Pigure 4.

Figure 6 is a transverse vértical sectional vxew
on the line 6—8§ of Figure 4.

Figure 7 is a transverse vertical sectlonal v1ew
on the line T—7 of Figure 4.

Pigure 8 is an enlarged front elevatlonal view
of the fan or pump for drawing smoke from the
collectors to the detector, and the filter for filter-
ing solid particles from the smoke, with the front
wall of the casing removed and portions broken
away and shown in section. '

Figure 9 is a wiring diagram of the detector
and sighal mechanism.

Figure 10 is a schematic front elevational view
of a modification of the smoke-collecting mech-
anism.

PFigure 11 is a transverse sectional view on the
line i{—1t of Pigure 10.

“Pigure 12 is a fragmentary view similar to
Figure 10 showing a modification of the appara-
tus illustrated in PFigure 10.

Figure 13 is a fragmentary schematlc plan
view similar to Figure 1, showing a modification
of the smoke-collecting apparatus

Specifically describing the invention, the refer-
ence character A designates a locomotive driven
by diesel engines which have been omitted for
clearness in illustration, the car having the
usual wheeled trucks B by which the car is
adapted to run on railroad rails. .

Beneath the floor 1 of the locomotlve ad-
jacent and above the trucks B, are a plurality
of smoke collectors C that are connected by
pipes D through a filter E to a fan or pump F
which draws the smoke from the collectors C
and forces it into a detector mechanism G. The
collectors C are so grouped and arranged that
they will effectively collect smoke regardless of
the direction of movement of the locomotive.

More particularly, there are at the rear end of
the locomotive and behind the rear trucks B, a
pair of collectors 2 having their open eunds fac-
ing forwardly, while at the forward end of the
locomotive and behind the front trucks B is at
least one collector 8 having its open end facing
forwardly, so that upon forward motion of the
locomotive the collectors 2 and 3 will pick up
or collect any smoke that may be present beneath
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the locomotive. The collectors 2 and & are con-
nected to a common manifold ripe 4 which is in
turn connected by a pipe § to the inlet of the
filter E.

At the forward end of the locomotive and
ahead of the forward trucks B, are smoke col-
lectors 6, while at the rear end of the locomotive
and ahead of the rear trucks B, is at least one
smoke collector ¥, said collectors § and T having
their open ends facing rearwardly so that upon
backward movement of the locomotive smoke
will be collected by all of said collectors. These
collectors are connected to a common manifold
pipe 8 which is in turn connected by a pipe 9
to the inlet of the filter E.

If desired, other smoke collectors 10 may be
arranged in the battery boxes 11 of the locomo-
tive and may be connected by a pipe (2 to the
filter E. In some instances, it may also be de-
sirable to provide smoke collectors 18 at various
points within the locomotive and connect these
collectors to any of the pipes 5, 2 or 12,

The collectors may be of any suitable construc-
tion, but preferably are fan-shaped in plan view
with wide and narrow open -ends {4 as best shown
in Figure 3. The pipes §, § and {2 conveniently
may be connected to a common manifold inlet
pipe 15 for the filter B which is connected to
one end of the filter casing {6 within which is
arranged any suitable element that may include
end pieces 17 connected by a porous filtering
medium 18, through which the smocke passes to
an outlet {9 that is connected to the inlet of a
centrifugal fan 20, the outlef of which is eon-
nected by a pipe-21 to the inlet 22 of the smoke
detector mechanism. This smoke detector mech-
anism is shown as comprising a smcke com-
partment 23 having the inlet 22 and an outlet
24 which may extend to any suitable point, for
example upwardly through the rcof of the loco-
motive; and said compartment 23 is enclosed
within a main housing 25.

At one end of the compartment 23, is a suit-
able lens system 28, and in juxtaposition thereto
and within the main housing 25 is a light source,
such as an incandescent lamp 27, so that rays of
light from the lamp will be projected through
the lens system 26 in a parallel beam into the
compartment 23.

At least one photoelectric element 28 is
mounted on a bracket which includes two sec-
tions 29 and 30, the latter of which is adjustably
connected by a slot-and-screw connection 31 to
the bottom wall -of the smoke compartment 23,

so that the-cell 28 may be swung in a horizontal ;3

plane relative fo the light beam, or moved toward
and away from the light beam. The two sections
29 and 30 are adjustably connected as by a screw-
and-slot connection 32 so that the cell 28 may
be adjusted vertically.

The cell 28 is normally located at one side of
the light keam so as to be sensitive to the light
rays reflected from the suspended matter in the
smoke entering the compartment through the
inlet 22, and may be of any suitable type such
as the current generating harrier layer type
having a large flat rectangular exposed light-
sensitive surface 33 whereby the cell is capable
of generating sufficient current to -orverate a

“Sensitrel” without amplification of the elec- ¥

tricity. Preferably, the licht-sensitive surface
is exposed in close proximity to the euter hound-
aries of the light beam and tilted obliquely with
respect to said beam, so that said surface is in-
clined away from the light source as shown in
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Figure 5, thus insuring great sensitivity and at
the same time reducing the effect of stray light
rays on the cell when no smoke is present.

The photoelectric element 28 is connected in
circuit with any suitable electrical responsive de-
vice, such as g “Sensitrol” relay 34 which may
ke mounted cn the rear wall of the housing 25
and exposed through an opening in the front
wall of said housing; and said “Sensitrol” con-

' trols another circuit which may include any de-

sired electrically operated device, such as a sig-
nal lamp 35 meunted on an instrument control
koard 2§ in the locomotive, or & howler or audible
signal 37 that may be located at any suitable
The cir-
cuit for connecting the “Sensitrol” with a source
of electricity, said signals and the photoelectric
elements is shown in Figure 9 and will be later
described,

Another photoelectric element 38, which may
be of the same type as the element 28, is mounted
by a bracket 38 on the hottom wall of the smoke
compartment 22, with its sensitive side directed
away from the light source and toward a. re-
filector 42 that is mounted on one end of the
compartment to receive the light beam and re-
fleet some of the light rays therefrom to fthe
cell 38,

To vary the extent of the exposure :of -the
photeelectric element 33 to the reflected light
rays, a shubter or bafile plate 44 is located in
spaced opposed relation to the light-sensitive
surface of said cell and is movable toward and
away from said surface by a screw 42 threaded
in the shutter and rotatable in bearings 43 and
44, and having one end projecting from the com-
partment and provided with a finger piece 45.
The bearing 43 is mounted on a plate 48 secured
to the botiom wall of the compartment 23 and,
desirably, said plate has a guide 47 to hold the
shutter 41 against rotation and to insure smooth
movement thereof.

The photoclectric element 38 is connected in
circuit with the photoelectric element 28 and the

, “‘Sensitrol” 34 in what is known as an “opposed

parallel” arrangement, or so that the photo-
electric effects of the said elements are caused to
operate in compensating differential or opposing
relation; in other words, the electrodes of the
element 38 are connected respectively to the op-
posite electrodes of the element 28 (see Fig-
ure 9).

With this construction, initially the photo-
electric cell circuit is so adjusted that the relay
34 or other device will assume a normal condi-
tion, for example to open the signal circuit when
no smoke is present in the compartment 22, and
when smoke or other fluid containing .susvended
matter is caused to flow through said compari-
ment into the beam of light, some of the lighi
rays will be reflected from the solid particles in
the stream upon the photoelectric element 28,
whereupon the relay or other device 34 will be
actuated by the current in the photoelectric cell
circuit, for example to clese the signal circuit.
In this connection, it may ke well to point out
that the relay 34 has a pointer or contact.arm
48 which is responsive to current in the photo-
electric cell cireuit and normally is spaced from
the fixed contact 48, but is actuated into engange-
ment with said contact when the photoelectric
cell is energized.

It will be observed that the cell 28 vill b2 con-
tinuously somewhat affected by stray light rays
from the beam even when no smoke is present in
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the compartment 28, and the cell will be further
affected by slight variations in the intensity or
candle power of the light source 27, which with-
out-some means to prevent it will result in ir-
regular or unsteady operation of the “Sensitrol”
34. By rotating a screw 42, the shutter 4! may
be adjusted to vary the amount of light reflected
from the reflector 40, and thus when no smoke
is present in the compartment 23, the effect of
the light on the cell 28 may be balanced by the
effect of the light on the cell 38, whereby a steady
and normal setting of the “Sensitrol” pointer 48
may be obtained.

When the relay or “Sensitrol” is energized by
electricity generated by the photoelectric cell 28,
its pointer or contact arm 48 engages the contact
49 and tends to remain in such contact. The
“Sensitrol” is a well-known mechanism and in-
cludes means for resetting this contact arm from
any desirable remote point and, as schematically
shown in Figure 9, the resetting mechanism in-
cludes a resetting rod 58 normally spring-influ-
enced away from the movable contact arm 48 and
actuated into engagement with said contact arm
by a solenoid §1. The solenoid 51 is connected in
an electric circuit with normally open reset
switches 52 and 53 which may be arranged at
any suitable point, for example one in the hous-
ing 25 and the other on the instrument panel 25
in the locomotive, the operation being such that
when either of the switches 52 or 53 is closed, the
coil 51 will be enereized to push the resetting rod
50 with a snav action against the contact arm
48 which thereby will be pushed back to its nor-
mal nosition.

-While the photoelectric cells, light sonrce,
“Sensitrol,” sienals and motor 54 for driving the
fan 20 mayv be connected in circuit in different
ways. a preferred arrangement is shown in Fie-
ure 9 of the drawings. Here the cnil for enerat-
ing the “Sensitrol” relay is desienated as 5% and
is' shown as connected in circuit as above de-
seribed with the two photoelectric cells 28 and
38. The “Sensitrol” relay contacts 48 and 49
control a rower relav 56 which inclides an eler-
tromagnetic coil §7 and relay switches 58 and K9
actuated therebyv. the former of which confrals
the circuit through the signal lamp 35, while the
latter may control any external alarm circuit
such as a howler or a bell or gong 37.

The circuit also preferably includes a super-
visory lamp relay generally designated 88 and in-
cluding a coil 61 and a switch 62 actuated thereby
that is connected in cireuit with a trouble buzzer
63.. Connected in circuit with the coil §1, are the
exciter lamo 27 and a resistance 65.

In operation of the construction so far de-
seribed, assuming the locomotive is traveling for-
wardly and no smoke is present in the vicinity
of the collectors C, the lizht beam is projected
through the smoke compartment 23, but the pho-
toelectric cells are unaffected because of the ab-
sence of smoke, so that all of the signals are
inactive. Should smoke arise beneath the loco-
motive, it will be drawn through the collectors 2
and 3 by the fan F in conjunction with the force
of the air currents incident to movement of the
locomotive through the filter E and into the
smoke compartment 23, whereupon the photo-

- electric cells will be energized and the various
visible and audible signals will be operated.
Similarly, if smoke should arise within the loco-
motive, it will be conducted to the smoke com-
partment from the collectors I3 so as to cause
operation of the signals. After the signals have
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been noted, the “Sensitrol” may be reset by clos-
ing either of the switches 52 and 53.

Should the locomotive be moving rearwardly
with smoke beneath the locomotive, the smoke
will be picked up by the collectors 6§ and 7, and
thereupon the signals will be operated as herein-
before described. Similarly, smoke accumulating

in the battery boxes {1 will be conducted to the

detector G so as to cause operation of the signals.

In Figures 10 and 11 is illustrated a modifica~

ticn of the system which in general is the same
as that heretofore described, but includes a de-
vice for reducing the effect of suction on the
rearwardly facing collectors when the locomo-
tive is moving forwardly and vice versa. As
shown, this system includes the collectors 66 and
67 that correspond to the collectors 2 and 3,
and collectors 68 and 69 that correspond to the
collectors 6 and 1. The collectors 66 and 67
are connected to the manifold pipe 70 which
corresponds to the pipe 4, while the collectors
68 and 69 are connected to a manifold pipe Ti
which corresponds to the pipe 8.
. The manifold pipes 78 and Tl are connected
to a valve casing 72 at opposite sides of a valve
plate or vane 73 that is pivotally mounted at
one end in the casing 12 on a shaft 74, so that
swinging of the vane in either direction will con-
tact with and close the end of one of the pipes
T8 or Ti. Smoke is conducted into the casing
72 from the collectors and is conducted from
said casing to the filter and fan through a pipe
5. The vane or plate 13 is actuated by air cur-
rents incident to movement of the locomotive.
As shown, the shaft 74 projects from the casing
72 transversely of a tube 16 and has connected
thereto one end of a vane 17 so that the latter
may swing in said tube in either direction under
the influence of air currents generated by move-
ment of the locomotive.

With this construction, when the locomotive
is. moving in one direction, the vane 71 will
actuate the valve plate 13 to close the one of
the pipes 19 and T{ through which otherwise suc-
tion would be created in the casing 72.. In other
words, when the locomotive is moving forwardly
or to the left in Figure 10, the pipe TI will be
closed to prevent the rearwardly facing collectors
from creating suction in the casing 72, while
when the locomotive is traveling backwardly, the
pipe 10 will be closed to prevent creation of suc~
tion on the casmg 72 by the forwardly facing
collectors.

A modification of the mventmn is shown in
Figure 12, where the vane 171 is omitted and
the valve plate 18 is actuated at will to close
either of the pipes 78 cr T{. As shown an elec~
tromagnet 79 is mounted on the casing 89 which
corresponds to the casing 72 at each of opposite
sides of the valve plate 78 which corresponds
to the plate 13, and the coils of said magnets are
connected in parallel circuits with a source of
electricity 82 and a common switch 83, so that
either magnet may be energized to attract and
swing the plate 81 into closing relation to either
of the pipes 18 or Tl. Of course, if desired, the
magnets 79 might be used in conjunction with
the vane 77 so that at the will of the operator
either pipe 70 or Tl could be closed, regardless
of the air currents developed as the result of
movement of the locomotive.

It will be understood by those skilled in the
art that the specific construetion and arrange-
ment of the smoke-collecting apparatus may be
rzodified according to the conditions under which
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the apparatus is 1o be wsed, .and in some cases
it may be preferable to use perforated pipes as
the collectors-instead.of the fan-shaped collectors
C hereinbefore described. In .Figure 13 of the
drawings is illustrated a modified form of smoke-
collecting -apparatus which .comprises a plurality
of elongate cylindrical hollow elements 84 that
have a plurality of .apertures or openings 85, each
of which is connected by a pipe 86 to a header pipe
87 which leads to, for example, the manifold inlet
pipe 15 or through some other means to the smoke
detector. The collectors 84 may be located at
desired points, for example as are the collectors
2and T, or 3 and §, and ‘with this form of col-
lector it is not necessary that the collector face
in any particular direction.

Moreover, the collectors 84 can be formed of
pieces of pipe having plugged ends and the
lengths and shapes of the pipes can be varied
as desired to accommodate various conditions
and different locations in which the apparatus
is to be installed. For example, the perforated
collector pipes might extend throughout the
length of the locomotive and be bent to enter
corners or partially enclosed spaces. The sub-
ject matter concerning the structure of the smoke
detector is claimed and described in C. N. Cahurac
and F. B. Allen patent application, Serial No.
74,341, filed February 3, 1949, as a confinuation-
in-part application of Serial No. 604,892, filed
July 13, 1945, now Patent No. 2,464,211,

Various other modifications and changes in the
details of construction of the apparatus will oc-
cur to those skilled in the art as within the spirit
and scope of the invention, and it will also be
understood that the apparatus may be utilized
in conjunction with other types of vehicles or
machines than the diesel locomotive herein
specifically mentioned.

Having thus described the invention, what we
claim is:

1. A smoke detecting system for use on a vehi-
cle operative alternatively in the forward or in
the. reverse direction, the vehicle having at least
one wheeled truck, the smoke detecting system
comprising a smoke detector, a collector at each
end of the truck and facing the truck, smoke
passage means for connecting each of the smoke
collectors to the smoke detector, and smoke pas-
sage obstructing means responsive to the move-
ment of the vehicle and adapted to alternatively
close the smoke passage means from either col-
lector depending upon the direction of movement
of the vehicle and operative to close the passage
of the collector facing rearwardly with respect
to the direction of movement of ths vehicle.

2. A smoke detecting system for use on a vehi-
cle operative alternatively in the forward or in
the reverse direction, the vehicle having at least
ohe wheeled truck, the smoke detecting system
comprising a smoke detector, a collector at each
end of the truck and facing the truck, smoke pas-
sage means for connecting each of the smoke col-
lectors to the smoke detector, and a valve respon-
sive to the movement of the vehicle and adapted
to alternatively close the smoke passage means
from either collector depending upon the direc-
tion of movement of the vehile and operative to
close the passage of the collector facing rear-
wardly with respect to the direction of movement
of the vehicle.

3. A smoke detecting system for use on g vehi-
cle operative alternatively in the forward or in
the reverse direction. the vehicle having at least
one wheeled truck, the system comprising a
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smoke detector, a collector at each -end .of the
truck and facing the truck, smoke passage means
for connecting each of the smoke -collectors fo
the smoke detector, and a vane operated valve
normally in an open position and responsive to
the movement of the vehicle -and adapted to al-
ternatively close the smoke passage means from
either collector responsive to air currents induced
by and in g direction depending upon the direc-
tion of movement of the vehicle, the vane-oper-
ated valve adapted to close the passage of the col-
lector facing rearwardly with respect to the di-
rection of movement of the vehicle.

4. A smoke detecting system for use-on-a vehi-
cle operative alternatively in the forward or in
the reverse direction, the vehicle having ‘at least
one wheeled truck, the system comprising o
smcke detector, a collector at each end of the
truck and facing the truck, smeke passage means
for connecting .each of the smoke collectors to the
smoke detector, a valve -casing having a ‘pair -of
opposed inlefs eachr in fuid communication with
a collector and an outlet in fAuid communication
with the smoke detector, and a vane-operated
valve member in the valve casing and-adapted to
alternatively close one or the other of the pair of
opposed inlets responsive to the movement of air
flowing inwardly through the forwardly facing
collector and adapted to closs the inlet from the
rearwardly facing collector depending upon the
direction of movement of the vehicle.

5. A smoke detecting system for use on a vehi-
cle operative alternatively in the forward -or in
the reverse direction, the vehicle having at least
one wheeled ftruck, the system comprising a
smoke detector, a- colector at each end of the
truck and facing the truck, smoke passage means
for connecting each of the smoke colectors to
the smoke detector, a valve casing having a pair
of opposed inlets each in fluid cemmunication
with a cellecter, and an -outlet in ‘fuid commu~
nication with the smoke detector. and a +thin flat
pivotally supported member positioned between
the inlets and adapted to be swung alternatively
to close one or the other of the inlets depending
upon the direction ef the vehicle so as to close
the inlet of the rearwardly facing collector,
whereby only the forwardly facing collector with
respect to the movement of the vehicle will be in
fluid communication with the smoke detector.
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