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The present a.pplication is a continuation In
part of my copending application, Serial No.
607,062, filed April 23, 1932,

My invention relates to fire extlnguishing'
5 systems in which carbon dioxide or other highly .

compressed fluid extinguisher is employed.

A specific object of the invention is to provide
a fixed installation of a novel form by which the
extinguisher is distributed over a large area and
is initially expanded before being discharged into
the region of the fire. .

Another object is to provide a system wherein
the natural draft caused by the fire is utilized to
carry the extinguishing fluid to the fire. The
extinguisher in the form of a gas thus replaces
the air which is normally sucked into the fire
and the latter being thus deprived of oxygen is
smothered. . '

A more specific object of the invention is to
provide g flre extinguishing system particularly
adapted for the protection of airplane and airship
hangars. Owing to the highly combustible nature
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of the materials of which aircraft are usually -

built, it is essential that the fire be extinguished

stance, the wings, fuselage, rudders, elevators,
etc., are often made merely of wood covered with
linen, siik; cotton fabric or the like treated with
lacquer to present a smooth surfsce to the sair
currents, and for protecting such highly com-
bustible material distributed about a hangar
which in some cases is very large, the ordinary
fire extinguishing systems are entirely inade-
quate. It is impracticable to attempt to protect
35 the aircraft by discharge of fire extinguiShlng
fluid from the walls of the hangar since such
protection could not be extended more than a
few feet from the walls. On the other hand, if
the fire extinguishing fluid were discharged from
the rafters or ceiling of the building it would have
to oppose the air currents set up by the fire and
pbefore sufficient of the extinguisher could be
introduced in the hangar to smother out the
flamies, the damage would have been accom-
45 plished.

In the case of an airplane afire, the blaze may
be shielded by the wings so that a gaseous ex-
tinguisher discharged from sabove would not

~ reach the blaze and would not prevent the latter
go from being fed with air sucked up by the fire.
Since the air currents usually rise to the fire,
it is preferable to discharge the extinguisher from
beneath so that the natural draft produced by
the fire will aid in drawing the gas into the
blaze.
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immediately. In the case of airplanes, for in-

(CL 169—11)

An object of my invention, therefore, is to pro-
vide a system employing carbon dioxide or other
highly compressed extinguishing fluid in which
the fluld is discharged in the form of a gas from
outlets in the floor of the hangar.

Another object of the invention is to provide
the discharge outlels with expansion chambers
which will eut down the velocity of the fluid dis-
charged so that the fluid will be carried into the
fire not so much by ifs own velocity as by the
currents produced by the fire.

Another object of the invention is to propor-
tion the discharge outlets to the probabie height
at which the fire might occur so that the jets of
fluid will be carried by their own velecity to s
zone near encugh to the fire to be drawn there-
into by suction of the fire.

Another and more specific object of the inven-
tion is to provide a discharge outlet for fire ex-
tinguishing fluid in which there is not only an
expansion chamber o reduce the pressure of the
discharging fluid but alsc a baffie over the jet
of fluid entering the expansion chamber, so as
to spread the jet, check the velocity of the fluid
and permit of a relatively short expansion cham-
ber.

Another object of the mvention is to provide

" a floor cutlet for extinguishing fiuld with a cover
closing the outlet, said cover being free to open
under pressure of the discharging fluid.
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With these objects in view and others which will

appear in the following description, I shall now

. describe a preferred embodiment of my invention
and a modification thereof and thereafter shail
point out the novelty and scope of the invention
in the claims. .

In the accompanying drawing;

Figure 1 is a view in cross-section of a hangar
equipped with my improved fire extinguishing
system;

Fig. 2 is a plan view of a portion of the floor

of 8 hangar showing the distribution of the dis-

charge outlets;

Fig. 3 is. a detail view in section of one of the
discharge cutlets; .

Fig. 4 is a detail view of & drop curtain and
associated mechanism; and

Fig. 5 is a defail view partly in seection of a
modified form of a discharge outlet.

The hangar protected by my improved fire ex-
tinguishing system is indicated in the drawing by
the numersl §8. This hangar is provided with a
door £ at one side and also with g drop curtain
13 of asbestos or other fireproof material which
is adopted to close the doorway in.case of emer-
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gency. At a suitable point outside of the hangar
is a battery |4 of containers for the extin-
guisher to be used. Preferably this battery con-
sists of a set of steel bottles (only one of which
is shown in Fig. 1) in which the carbon dioxide
is maintained as a liquid under pressure. A dis-
charge mechanism is indicated at 15 by which
the gas from the fluid may be discharged into a
pipe system 16. The discharge mechanism 15
may be of any suitable form known to the art
and is merely conventionally shown in the draw-

The pipe system 18 passes under the floor 1T of
the hangar and leading from this system is a pipe
I8 which runs to the drop curtain (3. This drop
curtain as shown in Pigs. 1 and 4 is normally
rolled up and supported in hooks I8 which are
hinged to the frame of the hangar. Only one of
the hooks is shown in the drawing. Each hook is
connected to a plunger 20 which fits in a cylinder
21. The hooks are so fulcrumed that they nor-
mally swing into the holding position shown in
Fig. 1, but when thé fluid is. admitted into the
piping system, a part of it flows through the pipe
{8 into the cylinders 21, forcing out the plungers
20 and swinging the hooks clear of the drop cur-
tain, so that the curtain is permitted to drop and
close the doorway of the hangar should it hap-
pen to be open.

Leading upward from the piping system (6 is a
serles of nozzles or jets 22. Each nozzle opens
into a preferably cylindrical casing 23 which con-
stitutes an expansion chamber and discharge
outlet. The casings are set into the floor-of the
hangar and the upper end of each casing is closed
by a door 24 which fits into a recess or socket in
the floor of the hangar so as to lie flush with sald
floor. The discharge outlets are distributed

‘throughout the floor of the hangar, as indicated

in Fig. 2. The inner end wall 28 of the expan-
sion chamber is preferably hemispherical, as
shown in Fig. 3, and secured on studs 26 pro-
jecting from this end wall is & baffle plate 21. The
latter is spaced slightly above the end of the
discharge nozzle 22 and also from the side walls
of the expansion chamber.

In operation, when a fire i3 detected the dis-

charge mechanism 15 is operated and thereby not.

only drops the drop curtain 13, but also discharges
the fire extinguishing fuid into the hangar from
points all over the floor thereof. The fluld pass-
ing up through the nozzles 22 strikes the bafile
plates 27 and is spread thereby losing much of its
velocity, and the volume of the expansion cham-
ber also permits further expansion of the fluid
so that the pressure thereof is considerably re-
duced before it issues from the expansion cham-
ber. . The trap door 24 is thrown out of its socket
by the pressure of the expanding gas and the
gas then issues with sufficient velocity to reach a
zone from which it may be drawn into the blaze

by suction produced by the fire, extinguishing -
-the blaze by depriving it of oxygen.

In the case of carbon dioxide the pressure of
the jets Is considerable and it is highly impor-
tant that suitable expansion be provided not only
to permit the liquid to discharge into a gas if the
fluid is still in liquid form when it issues from the
jet, but also to overcome the velocity of the jets.
If the jets were to discharge directly. into the
hangar without being previously expanded they
would shoot up to & great height entraining large
quantities of air and actually carrying air to the
fire to fan the blaze.

If the fire hazard is located near the floor level
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the outlets are designed to reduce the directional
velocity of the jets to such extent that the gas will
roll out of the outlets in -clouds which, if there
were no fire, would normally hug the floor, but
which, in case of fire, would be drawn into the
fire solely, or substantially so, by the suction of
the fire. If, on the other hand, the fire were lo-
cated at a considerable height above the floor
it might gain serious headway before sufficient
draft would be developed to draw the clouds of
gas from the floor up into the fire. This is par-
ticularly true in the case of carbon dioxide gas
which is much heavier than air and is even
heavier when chilled by expansion from its liquid
form so that it has a strong tendency to cling
to the floor. Hence, I proportion the Jets to the
level which is to be protected, that is, to the zone
in which the greatest fire hazard is located. The
discharge orifices of the nozzles 22 and the vol-
ume of the expansion chambers 23 are so rela-
tively proportioned that the jets will rise to a pre-
determined level adjacent said zone before their
directional velocity is lost and the gas mush-
rooms or spreads out in the form of billows. From
this level the billows of gas may be drawn into
said zone by the natural draft caused by the fire.
By a proper proportioning of the nozzles and ex-
pansion chambers I am able fo form a screen of
carbon dioxide gas at and immediately under
the fire so as to cut off the sppply of air thereto
and cause the fire to draw‘ip carbon dioxide in-
stead.

When carbon dioxide is used there is a tendency
for snow to form in the expansion chamber and
this would tend to collect in the chamber were it
not provided with the hemispherical end wall 25,
as shown in Fig. 3. Any snow that forms in the
expansion chamber 23 is blown out with the car-
bon dioxide which streams around the edge of
the baffle plate 26. i

In the modification shown in Fig. 5, no baflle
plate is provided but the necessary expansion of
the fluid is obtained by providing a deeper expan-
sion chamber 28. This expansion chamber is

_closed by a lid 29 which is preferably hinged to

the floor of the hangar, as indicated at 30. The
pressure of the discharging fluid will swing the
door open as indicated by broken lines, but under
normal conditioris the door will be closed and will
lie flush with the floor of the hangar, as indicated
in full lines. Obviously, a door of this sort could
also be used with the expansion chamber shown
in Fig. 3.

While I have described my improved fire extin-
guishing system as applied to & hangar it will be
obvious that it may also be used in other build-
ings, rooms, or enclosures, and-is not limited to
the protection of hangars. :

Having thus described my invention what I
claim as new and desire to secure by Letters Pat-
ent is as follows: .

1. The method of extinguishing a fire in an
enclosure having a floor, the fire being located
above the floor level, which consists in forming
a screen of carbon dioxide gas immediately un-
der the fire in position to be drawn up into the
fire by suction produced by the fire, and con-
tinuously supplying said gaseous screen with jets
of gas issuing through said floor but of insuffi-
cient velocity to reach the fire in the form of jets.

9. The method of extinguishing fire in an en-
closure having a fioor, with a -fire extinguishing
fluid liquefied under pressure but gaseous under
normal atmospheric conditions, which comprises
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%7 - pheric conditions, expanding the lquid extin-
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immediate vicmif,y of the enclosure, continuously
expanding the liquid at said point to reduce its
pressure and convert it into billows of gas, and
continuously releasing the gas into the enclosure
through the floor and close to the floor level.

3. The method of extinguishing a fire in an
enclosure having.a floor, the fire being located
above the floor level, which comprises the steps
of discharging helow the floor level a jet of fire
extinguisher liquefied under pressure, said ex-
tinguisher being gaseous under normal atmos-
pheric conditions, expanding the ligquid extin-
guisher into a gas and thereby materially reduc-

- ing the directional velocity of the jet, and lib-
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erating the gas into the enclosure through the
floor and close to the floor level, the velocity
being reduced by said expansion to such extent
as to prevent the jet from carrying any sub-
stantial amount of air into the fire.

4. The method of extinguishing a fire in an
enclosure having a floor, the fire being located
above the floor level which comprises the steps
of discharging below the floor level a jet of fire
extinguisher liquefied under pressure, said ex-
tinguisher being gaseous under normal atmos-

guisher into a gas and thereby materially reduc-
ing the directional velocity of the jet, and lib-
erating the gas into the enclosure through the
floor and close to the floor level, the velocity of
the jets being so reduced by such expansion that

‘the gas will not reach the fire as a jet but will

- form billows at a level from which the gas may
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be carried into the ﬁre by suction produced by
the fire.

5. The method of extinguishing fire in an en-
closure having a floor, which comprises the steps
of discharging below the floor level a jeb of fire
extinguisher liquefied under pressure, said ex-
tinguisher being gaseous under normal- atmos-
pheric conditions, bafling the jet and expanding
the same so as to materially reduce the direc-
tional velocity of the jet, liberating the gas into
the enclosure through the floor and close fo the
fioor level, the velocity of the jet being so0 re-

duced by such baffling and expansion that the -

gas will not reach the fire as a jet but will form

billows at a level from which the gas may be
-carried to the fire by suction produced by the

fire,

6. The method of extinguishing a fire which
comprises the steps of discharging a high velocity
jet of highly compressed fire extinguishing finid
directly under the fire, bafiling the jet to reduce
the velocity thereof, expanding the fluid, later-
ally confining the fluid until it has expanded to
a predetermined extent and liberating the ex-
panded fluid at a point where it will be drawn
into the fire by suction produced by the fire.

7. A fire extinguishing system for extinguish-
ing a fire in an enclosure, which comprises a
supply of extinguishing fluid liquefied under pres-

"sure, said fluid being gaseous under normal at-

mospheric conditions,. a distributor pipe leading
from said supply under the enclosure, a plurality
of nozzles opening upwardly from the pipe to
direct jets of the extinguishing fluid toward the
fire, and means for reducing the velocity of the
jets issuing from the nozzles to such extent that
the extinguishing gas will not reach the fire in
the form of jets but will form billows at a level
from which the gas may be carried into the fire
by suction produced by the fire.

8. A fire extinguishing system for extinguish-

ing a fire in an enclosure having a floor, the fire

)

3

-bemg Ioca.ted above the floor level, said appa-

ratus comprising a supply of extinguishing fluid
liquefied under pressure, said fluid being gaseous
under normal -atmospheric conditions, a distrib-
utor pipe leading from said supply under the
fioor, a plurality of outlets from the pipe opening
upwardly through the floor into the enclosure
and close to the floor level, so as to direct jets
of extinguishing gas at the fire, and means for
reducing the velocity of the jets to such extent
that the gas will not reach the fire in the form
of jets but will form billows at a level from which
the gas may be carried 1nto the fire by suction
produced by the fire.

9. In g fire extinguishing system for an enclo-
sure having a floor, a supply of extinguishing
fluid liquefied under pressure, said fluid being
gaseous under normal atmospheric conditions, a
distributor pipe leading from said supply under
the floor, a plurality of outlets from the pipe for
discharging the fluid through the floor into the
enclosure close to the floor level, and means for
reducing the velocity of the discharging fluid be-
fore it enters the enclosure to an extent below
that at which the velocity of the fluid is suffi-
cient to entrain any substantial amount of air.

10. In a fire extinguishing system for an en-
closure having a floor, a plurality of expansion
chambers in the floor and opening therethrough
into the enclosure close to the floor level, a noz-
zle in each chamber, a supply of extinguishing
fluid liquefied under pressure, said fluid being
gaseous under normal atmospheric conditions,
and a distributor pipe leading from said supply
to said nozzles, each chamber being constructed
and arranged to permit expansion of the fluid
therein to such extent as to reduce ifs velocity
below that at which it will entrain any substan-

~tial amount of air.

11, In g fire extinguishing system for an en-
closure having a floor, a supply of highly com-
pressed extinguishing fluid which is gaseous un-
der normal atmospheric pressure, a distributor
pipe leading therefrom, a plurality of discharge
outlets leading from the pipe through said floor
and discharging close to the floor level, means for
releasing said fiuid into said pipe, each outlet
providing a chamber for expansion of the fluid,
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and a closure for each outlet adapted to be opened . '

by pressure of the fluid exparnded in said cham-
ber, each of said chambers being constructed and

50

arranged to permit expansion of the fiuid therein .

to such an extent as to reduce its velocity below
that at which it will entrain any substantial
amount of air.

12. In a fire extinguishing system for an en-
closure having a fioor, a supply of highly com-
pressed extinguishing fluid which is gaseous un-
der normal atmospheric pressure, a distributor
pipe leading therefrom, a plurality of discharge
outlets leading from the pipe through the floor
and discharging close to the floor level, means for
releasing said fluid into said pipe, each outlet
providing a chamber for expansion of the fluid,
and a trap door covering each outlet lying flush
with the floor when in closed position, such door
being free to open under pressure of the fluid ex-
panded in said chamber, each of said chambers
being constriucted and arranged to permit ex-
pansion of the fluid therein to such an extent as
to reduce its velocity below that at which it will
entrain any-substantial amount of air.

13. A fixed fire extinguishing installation com- .

prising a source of highly compressed fire ex-
tinguishing fluid, a plurality of outlet devi es,
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and means for controlling discharge of fluid from

said source through said devices, each of the lat-
ter comprising an expansion chamber open at one

_end and closed at the other, a discharge nozzle

connected to said source and opening through said
closed end, the latter having a smoothly curved
concave inner face, and a baffle plate overlying but
spaced from the nozzle adjacent said wall..

14. A fixed fire extinguishing installation, com-~
prising a source of highly compressed fire ex-
tinguishing fluid, a plurality of outlet devices, and
means for controlling discharge of fluid from said

. source through said devices, each of the latter

15

comprising an expansion chamber open at one
end and having a substantially hemi-spherical
wall closing the opposite end, a discharge nozzle
connected to said source and opening through said

2,059,190

wall, and a baffle plate overlying but spaced from
the nozzle adjacent said wall.

15. A fixed fire extinguishing installation com-
prising a source of highly compressed fire ex-
tinguishing fluid, a plurality of outlet devices,
and means for controlling discharge of fluid from
said source through said devices, each of the lat-
ter comprising an expansion chamber open at one
end and closed at the other, a discharge nozzle
connected to said source and opening through said
closed end, the latter having a smoothly curved
concave inner face, a baffie plate overlying but
spaced from the nozzle adjacent said wall, and a
closure member normally closing the open end of
said chamber, but adapted to be opened by pres-
sure of the fluid in the chamber.

) SCOTT E. ALLEN.
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