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(54) Water mist fire suppression device

(57)  Afire suppression device (210) includes an en-
closure (212) having opposite end walls (214, 216) and
a side wall (218) joining the end walls to define a hollow
chamber (220) within the enclosure. An atomizing noz-
zle (222) is operatively coupled to a first of the end walls
and has an entrance portion (224) adjacent the chamber
and an exit (225) in communication with the atmosphere
outside of the enclosure. A frangible barrier (226) is in-
terposed between the nozzle entrance portion (224) and
the chamber and is responsive to a predetermined pres-
sure for fracturing to permit communication between the
nozzle and the chamber. A piston (232) is located be-
tween the end walls and engaged about an inner periph-
ery of the side wall (218) to divide the chamber into two
sections. Afirst of these sections (228), between the pis-
ton and the first end wall (214), is filled with a quantity
of water and comprises a major fractional portion of the
volume of the chamber. The piston is slidably moveable
relative to the side wall (218) in the direction of the first
end wall (214) in response to a force exerted upon the
piston for exerting pressure upon the quantity of water
for initially fracturing the frangible barrier and for there-
after delivering a water mist through the atomizing noz-
zle. A gas generator (240) communicates with the sec-
ond section (230) for delivering high pressure gas to ex-
ert the force upon the piston, causing a fine mist to flow
from the nozzle. As a variation, a conduit (250) may ex-
tend from the nozzle to the second section, and the noz-
zle may include venturis (252, 254) extending between
the first section and the conduit. The generated gas will
flow through the conduit to further draw the water via
venturi effect.
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Description

This invention is directed to a novel and improved
fire suppression device, and more particularly to such a
device which produces a water mist, and is self-con-
tained. Still more particularly, the fire suppression de-
vice may use an inert gas generator apparatus to facil-
itate the formation and/or propulsion of a water mist.

Heretofore, water-based indoor fire suppression
has generally been in the form of water sprinkler sys-
tems which generally operate at ordinary building or mu-
nicipal water pressure. These systems depend upon
distributing a plurality of sprinkler heads around an area
to be protected. Such systems can be relatively complex
and expensive, requiring piping interconnecting the
sprinkler heads and running to a suitable source of wa-
ter, which is normally at the pressure provided in the fa-
cility or building, or the municipal or other provider water
pressure, that is, a relatively low pressure. Such sprin-
kler systems when activated deliver large quantities of
water at relatively low pressures.

However, in many applications the distribution of a
relatively large quantity of water in the event of fire is
considered undesirable. This may be due to the sensi-
tivity of various types of equipment to large quantities of
water and/or the high probability of damage to such
equipment in response to a relatively large amount of
water which would be applied by such a sprinkler system
in the event of fire. Such equipment may be found for
example in computer rooms, turbine rooms, bank vaults,
and the like. Many industrial processes utilize equip-
ment maintained at elevated temperatures which could
be damaged by rapid cooling due to application of a
large quantity of water.

In these latter types of applications, some non-wa-
ter-based fire protection system is often used, such as
chemical-based fire extinguishers (often halon) which
must be utilized by personnel in the event of fire, or less
commonly, some other distribution system in which a
chemical fire suppressant such as halon is applied.
However, halon is no longer manufactured because of
its high ozone depletion potential.

A more recently emerging technology in fire protec-
tion is to use some form of water mist system. Such sys-
tems use relatively small amounts of water in the form
of a fine mist to extinguish a fire, rather than the rela-
tively large volume of water that an ordinary sprinkler
system would typically distribute or apply. A water mist
operates to extinguish a fire by at least two different
mechanisms, namely, by extracting heat and by displac-
ing oxygen. Such systems use relatively small amounts
of water in the form of a fine mist of very small (e.g., 50
microns) water droplets to extinguish fires. As men-
tioned, such a water mist can extinguish a fire by using
several different mechanisms. First, the rapid evapora-
tion of the small water droplets extracts heat, and sec-
ondly, oxygen is displaced due to the steam displace-
ment of air, as water droplets are turned to steam. Also,
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the amount of heat radiated from a flame to the un-
burned fuel is decreased.

These water mist systems are useful in areas where
large volumes of water are not available, or where large
amounts of water could cause undesirable damage to
equipment, for example, computer rooms, bank vaults,
turbine rooms etc., as mentioned above. Rather than us-
ing ordinary nozzles and water at available pressure,
such water mist systems generally utilize atomizing noz-
zles which require a supply of water at relatively high
pressure to produce the desired mist.

Such water mist systems therefore can be much like
conventional sprinkler systems, in that they can require
extensive piping to provide water to the nozzles. In ad-
dition, these systems, unlike conventional sprinkler sys-
tems, require pumps and high pressure connections, fit-
tings, conduits and the like to maintain the required wa-
ter pressure. Thus, such systems can be relatively com-
plex and be difficult and expensive to install, maintain
and/or modify if desired. For example, the modification
of such a system to protect different equipment at differ-
ent locations, to add locations, or the like can be rela-
tively complicated, expensive and time-consuming.

Accordingly, it is a general object of the invention to
provide a novel and improved water mist fire suppres-
sion device which does not require a separate remotely
located high pressure water source, or a system of in-
terconnected piping, pumps or the like.

A related object is to provide a fire suppression de-
vice in accordance with the foregoing object which may
be relatively easily placed at, or moved to, a location
appropriate for servicing an area where fire protection
is desired.

Yet another object is to provide a fire suppression
device in accordance with the foregoing object which is
self-contained and can be provided in diverse sizes and
configurations for use in diverse applications.

Briefly, and in accordance with the foregoing ob-
jects, a fire suppression device comprises an enclosure
having opposite end walls and a side wall joining said
end walls to define a hollow chamber within said enclo-
sure; an atomizing nozzle operatively coupled to a first
of said end walls and having an entrance portion adja-
cent said chamber and an exit portion in communication
with the atmosphere outside of said enclosure; a fran-
gible barrier interposed between said nozzle entrance
and said chamber and responsive to a predetermined
pressure for fracturing to permit communication be-
tween said nozzle and said chamber; piston means lo-
cated between said end walls and engaged about an
inner periphery of said side wall to divide said chamber
into two parts comprising a first section between said
piston means and said first end wall to be filled with a
quantity of water and a second section between said pis-
ton means andthe other end wall, said first section com-
prising a major fractional portion of the volume of said
chamber; said piston being slidably moveable relative
to said side wall in the direction of said first end wall in
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response to a force exerted upon said piston means for
exerting pressure upon said quantity of water for initially
fracturing said frangible barrier and for thereafter deliv-
ering a water mist through said atomizing nozzle, and
drive means for exerting said force upon the piston
means.

The features of the present invention which are be-
lieved to be novel are set forth with particularity in the
appended claims. The organization and manner of op-
eration of the invention, together with further objects and
advantages thereof may best be understood by refer-
ence to the following description, taken in connection
with the accompanying drawings in which like reference
numerals identify like elements, and in which:

Fig. 1 is an elevation in section of a fire suppression
device in accordance with the invention;

Fig. 2 is an elevation in section showing a second
embodiment of a fire suppression device in accord-
ance with the invention;

Fig. 3is an elevation in section showing an alternate
form of an inert gas generator device which may be
utilized in the fire suppression device of the inven-
tion; and

Fig. 4 shows yet another form of inert gas generator
device which may be utilized in the invention.

Referring now to the drawings and initially to Fig. 1,
a fire suppression device in accordance with the inven-
tion is designated generally by the reference numeral
10. The device 10 includes an enclosure 12 which has
opposite end walls 14, 16 and a side wall 18 which joins
the end walls together to define a hollow chamber 20
within the enclosure. The end walls 14, 16 may be gen-
erally circular in shape and the side wall 18 may be cy-
lindrical and continuously formed with and between the
respective end walls 14, 16. However, other shapes,
configurations and means of joining the respective walls
together to form the chamber 20 may be utilized without
departing from the invention.

Coupled to the end wall 14 is an atomizing nozzle
22 which has an entrance portion 24 adjacent the cham-
ber 20 and an opposite or exit portion 25 which is in com-
munication with the atmosphere outside of the enclo-
sure 12. A frangible barrier such as a burst foil 26 is in-
terposed between the nozzle entrance portion 24 and
the chamber 20. Preferably, the burst foil overlies the
nozzle entrance portion 24 where it meets or intersects
with the inner surface of the end wall 14. This frangible
barrier or burst foil 26 is responsive to a predetermined
force or pressure exerted thereupon for fracturing to
thereby permit communication between the nozzle 22
and the chamber 20.

The chamber 20 is divided into a first or upper sec-
tion 28 and a second or lower section 30 by a piston 32
which is located at a predetermined distance between
the respective end walls 14, 16 and which is engaged
about an inner periphery of the side wall 18. Preferably,
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this engagement is such that water cannot pass around
the edges of the piston 32. The piston 32 is slidably
moveable relative to the side wall 18 and is moveable
generally in the direction toward the end wall 14 in re-
sponse 1o a pressure exerted upon the piston at its side
opposite the wall 14. Thus, the piston 32 effectively di-
vides the chamber into the first section 28 located be-
tween the piston 32 and the end wall 14 and the second
section 30 located between the piston 32 and the end
wall 16. In its initial condition and before any movement
of the piston 32 relative to the respective end walls 14,
16, the first section 28 of the chamber 20 comprises a
major fractional part of the chamber, that is, it is much
larger in volume than the second section 30, as defined
by the piston 32. The first section 28 of the chamber 20
is filled with a quantity of water. Thus, when the piston
32 is forced upwardly in the direction of end wall 14, the
water in the first section 28 will exert a pressure upon
the burst foil 26, causing the burst foil to break and the
water to flow through the atomizing nozzle 22 to create
a water mist.

Referring now to the second section 30, a driver 40
is located or mounted in, or at least in communication
with, this second section 30 of the chamber 20. This driv-
er produces the necessary force or pressure to propel
the piston toward the end wall 14.

Preferably, the driver 40 comprises a gas generator.
This gas generator is operative for generating a quantity
of gas, and preferably of an inert gas, upon the occur-
rence of preselected external stimuli, and for releasing
this quantity of gas into the second section 30 so as to
exerta pressure upon the piston 32 to cause the release
of a water mist at the atomizing nozzle 22 as just de-
scribed. This external stimulus may take the form of a
suitable electrical signal produced by a selected sensor,
such as a heat sensor, smoke detector, or the like, which
does not form a part of the invention and is not illustrated
herein. The form of sensor or transducer utilized to ac-
tivate the gas generator may take any suitable form with-
out departing from the invention.

Fig. 2 illustrates a somewhat modified embodiment
of a fire suppression device, designated generally by
reference numeral 210. In many respects, the device
210 is similar to the device 10 illustrated and described
above with reference to Fig. 1. Therefore, similar refer-
ence numerals will be utilized to designate similar parts
and components of the fire suppression device 210. In
similar fashion to the embodiment of Fig. 1, the fire sup-
pression device 210 has an enclosure 212 formed of a
first wall 214, a second wall 216 and a side wall 218
which define a chamber 220. An atomizing nozzle 222
has an inlet 224 and an outlet 225. Departing from the
embodiment of Fig. 1, the atomizing nozzle 222 is here
illustrated as an air assist atomizing nozzle. The cham-
ber 220 is split into a first section 228 and a second sec-
tion 230 by a slidably mounted piston 232.

Departing from the embodiment of Fig. 1, the air as-
sist atomizingnozzle utilizes an elongate tubular conduit
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250 which extends between the nozzle 222 at a first end
251 and the second section 230 of the chamber at a
second end 253 for delivering a portion of a gas gener-
ated by a gas generator 240 to the nozzle 222 for pro-
pelling water therethrough. Inthis regard, the nozzle 222
includes a plurality of diagonally inclined passageways
or venturis 252, 254, each of which has one end forming
the nozzle inlet 224 adjacent to the first section 228 of
the chamber and an opposite end intersecting the inte-
rior of the tubular conduit 250, just below the outlet 225
which generally coincides with the end 251 of the tubular
conduit 250.

A frangible barrier or burst foil 226 which operates
in the same fashion as burst foil 26 is interposed be-
tween the inlets 224 to the venturis 252, 254 and the
chamber portion 228. In this embodiment, the burst foil
226 is a generally flat, annular member which surrounds
the tubular conduit 250, so as to initially overlie the en-
trance 224 of each of the plurality of venturis 252, 254.
It will be understood that while two such venturis have
been illustrated herein, only a single such venturi, or
more than two such venturis, may be provided without
departing from the invention. Similarly, the burst foil 226
may be provided in a different configuration or as a plu-
rality of individual members, one for each inlet 224 with-
out departing from the invention. In the illustrated em-
bodiment, it will be noted that the internal diameter of
the tubular conduit 250 is narrowed somewhat at its up-
per portion, just prior to the point of intersection with the
passageways 252,254.

Also, to accommodate the tubular conduit 250, the
piston 232 is provided with a central through opening
which is arranged with a bent back edge, similar to its
bent back outer edges, as illustrated also in Fig. 1.
These bent back edges enable the piston to slidably en-
gage and maintain a water seal against both the outer
wall of the tubular conduit 250 and the inner surface of
the side wall 218. This facilitates the sliding motion of
the piston 232 in the direction of the first wall 214 in re-
sponse to the pressure exerted thereupon by the re-
lease of gas from the gas generator 240.

Turning now to the gas generator 240, as men-
tioned above, it preferably comprises an inflator device
of the type generally utilized for an inflatable vehicle oc-
cupant restraint device or air bag. Generally speaking,
this inflator 240 includes a housing 242 which has a gen-
erally circular bottom wall 244 and a generally circular
top wall 246 and a generally cylindrical outer peripheral
wall 248 extending between and operatively joining the
top and bottom walls 246 and 244 to form a housing.
Spaced radially inwardly of the outer peripheral wall 248
is a generally cylindrical internal wall 256 which extends
between and joins the top wall 246 and bottom wall 244.
Typically, the top wall 246, outer wall 248 and internal
wall 256 are formed as a unit and are joined to the bot-
tom wall 244 by a process such as inertia welding. In
this regard, it will be seen that the bottom wall 244 has
a pair of generally annular, short concentric upwardly
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extending surfaces or rings which respectively align with
and engage the outer wall 248 and internal wall 256.

The walls 248 and 256 define a pair of chambers,
including a cylindrical ignition chamber 258 inside of the
wall 256, with the chamber 258 being partially filled with
an ignition material 260, and also accommodating an
initiator or squib 262. Radially surrounding the wall 256
and inside of the outer wall 248 is a generally annular
generator chamber 264 which houses a quantity of a
pyrotechnic gas generant material 268. This material
may have various compositions such as an azide, and
may be in many forms, a tablet form being here illustrat-
ed for purposes of description. The internal wall 256 in-
cludes a plurality of ignition ports 270 which extend be-
tween the ignition and generator chambers 258, 264 to
permit the hot gases from the ignition material 260 to
flow into the generator chamber 264 and cause the gen-
erant material 268 to generate a quantity of gas. Simi-
larly, the outer wall 248 is provided with a plurality of gas
exit ports 272 through which the generated gas exits the
gas generator 240 into the second section 230 to there-
by exert a pressure upon the piston and urge the piston
in the direction of the first wall 214.

Intermediate the gas generant material 268 and the
inner surface of the outer wall 248 in which the exit ports
272 are located, there is interposed afilter structure des-
ignated generally by the reference numeral 274 for fil-
tering and cooling the generated gas prior to its exit
through the ports 272. The filter is of a generally cylin-
drical or tubular form.

Without departing from the invention, gas generator
structures of different configuration may be utilized. For
example, a structure in which the exit ports 272 are pro-
vided in the top wall 246, and wherein the filter structure
or assembly is a generally annular disc-like member in-
terposed between the gas generant material 268 and
the inner surface of top wall 246 may be utilized.

In operation, the initiator 262 is responsive to an ex-
ternally generated electrical signal for producing a burst
or quantity of energy which will cause the ignition mate-
rial 260 to rapidly ignite. This will cause hot gases to flow
through the ports 270 into the generator chamber 264,
thereby causing the generant material 268 to rapidly
generate a quantity of gas, preferably an inert gas,
which will exit the ports 272 into the second section 230
of chamber 220, for driving the piston 232 as previously
described.

It will be seen that the gas generator 240 is coupled
with the enclosure 212 by means of an outwardly pro-
jecting mounting flange 280, which extends generally
radially outwardly of the gas generator 240. In the illus-
trated embodiment, this mounting flange 280 is formed
as an extension of the bottom wall 244 of the gas gen-
erator 240 and has a number of through apertures for
accepting suitable fasteners 282 to couple the same to
an external surface of the enclosure 212 on its second
wall 216. In this regard, the second wall 216 may also
be provided with aligned openings which may be tapped
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to mate with fasteners 282 to accomplish this intercon-
nection. Cooperatively, the second wall 216 may be pro-
vided with an enlarged, generally centered opening 284
o receive the outer wall 248 of the gas generator 240
therethrough such that the exit ports 272 communicate
with the second section 230 of the chamber 220, and
such that the mounting flange 280 abuts and aligns with
an outer surface of the second wall 216 of the enclosure
212. Suitable sealing means such as an annular O-ring
286 may be interposed also between the bottom wall
244 and second wall 216. The bottom wall 244 will be
seen to be formed with a short, generally cylindrical up-
wardly extending skirt portion which terminates in the
radially outwardly extending flange portion which also
provides a surface for accommodating the O-ring 286.

Referring now to the remaining drawings, two fur-
ther forms of gas generators might be used in place of
the gas generator 240 described above without depart-
ing from the invention. Indeed, any suitable form of gas
generator or gas generator-like device which produces
a quantity of gas or other fluid under pressure for driving
the piston 232 in the fashion described above might be
utilized without departing from the invention.

Fig. S illustrates a gas generator ignition assembly
using a projectile of the type which is illustrated and de-
scribed in U.S. Patent No. 5,230,531 which is incorpo-
rated herein by reference to the extent relevant. Thus,
the structure and operation of the gas generator of Fig.
3 will not be described in detail herein.

Briefly, however, the gas generator of Fig. 3, which
is designated generally by reference numeral 300, uti-
lizes a container 310 in the form of a tubular bottle, cyl-
inder or tank of the type often utilized for storing pres-
surized gas. An end part of the container 310 is provided
with a fitting 320 in which there are formed a plurality of
gas exit ports 330. Suitable means may be utilized to
assure communication of these gas exit ports 330 with
the second section 30 or second section 230 of the
chamber 20 or 220 of the embodiments of either Fig. 1
or Fig. 2, as described hereinabove.

Referring to the inflator device 300, a quantity of
pressurized gas is contained within the container 310.
An isolating disc 332 prevents the gas in the container
310 from reaching the exit ports 330. In operation, a suit-
able detector or sensor device (not shown) will sense a
condition requiring operation of the fire suppression de-
vice and transmit a corresponding signal to an activation
assembly 334. The activation assembly 334 includes an
electro-explosive device having a projectile 336. When
activated by the appropriate signal, the electro-explo-
sive device propels projectile 336 toward the disc 332
to penetrate and separate the disc to allow gas to begin
flowing from the container 310 through the exit ports
330.

A gas generator assembly 340 utilizing a gas gen-
erant material 342, for example, similar to the generant
material 268 described above with reference to Fig. 2 is
also housed generally co-axially within the container
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310. This gas generator assembly is provided to aug-
ment the flow of gas from the container 310 through the
exit ports 330. Further, the heat produced by the com-
bustion of the generant material will serve to raise the
temperature, and therefore the pressure, of the stored
gas. The gas generator assembly is activated by a
change in pressure which is sensed by a bi-stable dia-
phragm 343 which is mounted in a reference chamber
344 containing a quantity of gas at a predetermined
pressure.

As gas flows from the container 310, the pressure
experienced on the diaphragm at its surface opposite
the reference chamber 344 decreases, since this sur-
face is in contact, via ports 346, with the exiting gas in
container 310. Consequently, a central portion of the di-
aphragm is propelled generally in the direction of the gas
generator assembly 340, also propelling and impacting
a pin 348 in this direction. The pin 348 is impacted into
engagement with a percussion primer 350 to ignite the
generant material 342. The gases generated by the gen-
erant material 342 then exit its gas generator assembly
340 through a series of assembly exit ports 352 formed
in end surfaces thereof, to augment the flow of gas from
the container 310.

Referring now to Fig. 4, yet another type of gas gen-
erator is illustrated and designated generally by refer-
ence numeral 400. Similar to the gas generator 300 of
Fig. 3, the gas generator 400 includes a tubular contain-
er 410 which contains a quantity of pressurized gas, and
preferably an inert gas. The container 410 has an exit
fitting 412 which has a plurality of internal ports 414
which communicate with the interior of the container and
a plurality of external ports 416 which communicate with
the external atmosphere.

As with the inflator of Fig. 3, any suitable means
may be utilized to form an operative interconnection for
the gases flowing from the ports 416 into the second
section 30 or second section 230 of the fire suppression
device in order to drive the piston 32 or 232. Also in sim-
ilar fashion to the embodiment of Fig. 3, a frangible bar-
rier 420 is interposed between the internal ports 414 and
external ports 416. This barrier 420 is responsive to a
predetermined increase in pressure exerted thereupon
from within the container 410 for bursting to allow com-
munication between the respective ports 414, 416 and
consequent gas flow outwardly of ports 416.

A compartment 424 is also defined within the con-
tainer 410 by a partial wall structure 426 having a central
opening 428 which is closed by a frangible barrier 430.
The compariment 424 contains a quantity of one or
more fluid fuels and one or more oxidants to form a vol-
atile mixture. Upon occurrence of a suitable signal from
a suitable external sensor or other transducer (not
shown), a suitable activating electrical signal is fed to
an initiator 432 which extends into the compartment
424. This initiator 432 may be of similar form to the ini-
tiator 262 illustrated and described above with reference
to Fig. 2. The initiator 432 when thus activated produces
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a burst of energy which will ignite the volatile mixture in
the compartment 424, in turn bursting the barrier 430
and expelling additional pressurized gas into a gas stor-
age portion 415, defined within container 410, and out-
side of wall structure 426. The consequent rise in pres-
sure will in turn cause fracturing of the barrier 420 to
cause the pressurized gas, augmented by gas flow from
the volatile mixture in chamber 424, to flow outwardly
through the external ports 416.

A suitable fluid fueled gas generator which might be
utilized as the gas generator 400 is more fully illustrated
and described in the co-pending U.S. patent application
Serial No. 08/252,036 filed May 31, 1994 under the as-
signee's docket number 2525-21-00 which is incorpo-
rated herein by reference to the extent it describes such
a device.

What has been illustrated and described herein is
a novel and improved, self-contained water mist fire
suppression device. Preferably, the device is driven by
a gas generator or gas generator-type device, although
other means of driving or powering the fire suppression
device might be utilized within the scope of the invention
as defined by the claims herein.

Claims
1. Afire suppression device (10) comprising:

an enclosure (12) having spaced, opposed end
walls (14, 16) and a side wall (18) joining said
end walls to define a hollow chamber (20) within
said enclosure;

an atomizing nozzle (22) operatively coupled to
a first of said end walls (14) and having an en-
trance portion (24) adjacent said chamber and
an outlet (25) in communication with atmos-
phere outside of said enclosure;

afrangible barrier (26) interposed between said
nozzle entrance portion and said chamber and
responsive 1o a predetermined pressure for
fracturing to permit communication between
said nozzle entrance portion and said chamber;
a piston (32) located between said end walls
and engaged about an inner periphery of said
side wall (18) to divide said chamber into a first
section (28) between said piston and said first
end wall (14), and a second section (30) be-
tween said piston and a second said end wall
(16), said first section being filled with a quantity
of water and comprising a major fractional por-
tion of the volume of said chamber; said piston
being slidably moveable relative to said side
wall in a direction toward said first end wall in
response to a force exerted thereupon for ex-
erting pressure upon said quantity of water for
initially fracturing said frangible barrier (26) and
for thereafter delivering a water mist through

10

15

20

25

30

35

40

45

50

55

said atomizing nozzle; and
a gas generator (40) communicating with said
second section (30) for raising the pressure
within said second section and thereby exerting
said force upon said piston.

A fire suppression device (210) according to claim
1 further including a tubular conduit (250) extending
between said atomizing nozzle (222) and said sec-
ond section (230) of said chamber (220) for deliv-
ering a portion of a gas generated by said gas gen-
erator (240) to said nozzle for propelling water
through said nozzle.

A fire suppression device according to claim 2
wherein said tubular conduit (250) comprises an
elongated member having a first end (251) compris-
ing an outlet (225) at said nozzle (222), and a sec-
ond end (253) comprising an inlet extending into
said second section (230) of said chamber, and
wherein said atomizing nozzle includes at least one
venturi (252, 254) having one end intersecting said
tubular conduit adjacent said first end, and another
end (224) comprising said nozzle entrance portion,
and wherein said frangible barrier (226) is inter-
posed between saidfirst section (228) of said cham-
ber and said nozzle entrance portion.

A fire suppression device according to any preced-
ing claim wherein said frangible barrier (26) com-
prises a burst foil.

A fire suppression device according to any preced-
ing claim, wherein said gas generator (240) in-
cludes a quantity of gas generant material (268) re-
sponsive to a predetermined burst of energy for rap-
idly generating a quantity of gas, and an initiator
(262) responsive to a predetermined external stim-
ulus for producing said predetermined burst of en-
ergy in said housing.

A fire suppression device according to any preced-
ing claim, wherein said gas generator (240) com-
prises a housing (242) having an exit port (272) in
communication with said second section (230) of
said chamber (220), and gas generating means
(268) in said housing for generating a quantity of
gas in response to a predetermined stimulus.

A fire suppression device according to claim 6,
wherein said gas generator (300) further includes a
quantity of pressurized gas in said housing (310),
an isolating disc (332) interposed between said
quantity of pressurized gas and said exit port (330)
and responsive to a predetermined force for fractur-
ing to permit communication therebetween, and an
initiator (334) in said housing responsive to a pre-
determined electrical impulse for exerting said pre-
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determined force upon said isolating disc for releas-
ing said quantity of inert gas from said housing into
said chamber (20).

A fire suppression device according to claim 7, and
further including a gas generator assembly (340)
within said housing (310), said quantity of gas gen-
erant material (268) being confined in said assem-
bly and responsive to a predetermined stimulus for
producing a quantity of inert gas, a primer (350) in
said assembly for producing said predetermined
stimulus in response to a change in pressure as gas
is released from said housing, thereby supplement-
ing the quantity of gas released from said housing
with a quantity of gas generated by said gas gener-
ant, and heating said pressurized gas.

A fire suppression device according to any one of
claims 1 to 6, wherein said gas generator (400) in-
cludes a housing (410) having an external port
(416) in communication with said second section
(30) of said chamber (20), a compartment (424)
containing a quantity of a fluid fuel material and a
quantity of oxidizer material, which fluid fuel and ox-
idizer when ignited will produce a quantity of inert
gas, and a gas storage portion (415) containing a
quantity of pressurized gas; a barrier (420) inter-
posed between said gas storage portion and said
external port and responsive to a first predeter-
mined pressure for fracturing to permit gas from
said gas storage portion to exit said external port,
a barrier (430) interposed between said compart-
ment and said gas storage portion and responsive
to a second predetermined pressure for fracturing
to permit mixing of said gas generated by said fluid
fuel material and said oxidizer material with said
pressurized gas so as to produce said first prede-
termined pressure for fracturing said barrier be-
tween said compartment and said portion, and an
initiator (432) responsive to a predetermined elec-
trical impulse for igniting said fluid fuel and oxidizer
to produce said second predetermined pressure,
and thus producing said first predetermined pres-
sure for fracturing said barrier between said portion
and said external port.
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