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GAS GENERATOR 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to gas generators 
and, more particularly, to in?ator-type gas generators. As 
described in greater detail beloW, such gas generators, While 
having a broad range of possible and desirable uses, may ?nd 
particular utility in ?re suppression applications. 
[0002] In the past, Halon halocarbons have found extensive 
application in connection With ?re suppression. The term. 
“Halon halocarbons” generally refers to haloalkanes, or halo 
genoalkanes, a group of chemical compounds consisting of 
alkanes With linked halogens and, in particular, to bromine 
containing haloalkanes. Halon halocarbons are generally e?i 
cient in extinguishing most types of ?res, desirably are elec 
trically non-conductive, tend to dissipate rapidly Without 
residue formation and to be relatively safe for limited human 
exposure. In the past, Halon halocarbons, such as the halo 
carbon Halon 1301 (bromotri?uoromethane, CBrF3), have 
found utility as ?re suppressants in or for areas or buildings 
typically not Well suited for application of Water sprinkler 
systems, areas such as data and computer centers, museums, 
libraries, surgical suites and other locations Where application 
of Water-based suppressants can result in irreparable damage 
to electronics, vital archival collections or the like. 
[0003] Halon halocarbons, hoWever, have been found to 
have a detrimental impact on the environment due to an oZone 
deleting aspect With respect to the atmosphere. Consequently, 
there is a need for effective alternatives to Halon halocarbons 
for ?re suppression and similar applications. 

SUMMARY OF THE INVENTION 

[0004] There are provided improved gas generator devices 
and associated or corresponding assemblies. 
[0005] A more speci?c objective of the invention is to over 
come one or more of the problems described above. 

[0006] In a ?rst aspect, there is provided a gas generator that 
includes a housing having oppositely disposed ?rst and sec 
ond ends. Adjacent the ?rst end, the housing at least in part 
de?nes a ?rst chamber containing a quantity of ignition mate 
rial. Adjacent the second end, the housing at least in part 
de?nes a second chamber containing a quantity of gas gen 
erant material. The gas generator also includes an initiator 
operatively associated With the ?rst chamber and in reaction 
initiating communication With at least a portion of the quan 
tity of ignition material. The initiator, upon actuation, serves 
to initiate reaction of at least a portion of the quantity of 
ignition material to form ignition products. In the gas genera 
tor, the second chamber includes at least one container 
Wherein at least a portion of the quantity of gas generant 
material is contained. The container has a perforated side Wall 
and oppositely disposed ?rst and second end Walls, With the 
?rst end Wall perforated and disposed adjacent the ?rst cham 
ber to alloW communication of at least a portion of the igni 
tion products therethrough and into contact With gas generant 
material therein contained to ignite the gas generant material 
to produce a product gas. The second end Wall is perforated to 
alloW gas ?oW communication of the product gas there 
through for discharge from the gas generator. 
[0007] In another aspect, there is provided a gas generator 
assembly. The gas generator assembly includes an enclosed 
housing having an elongated length and oppositely disposed 
?rst and second ends. Adjacent the ?rst end, the housing at 
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least in part de?nes a ?rst chamber containing a quantity of 
ignition material tablets. Adjacent the second end, the hous 
ing at least in part de?nes an elongated second chamber 
containing a quantity of gas generant material. The assembly 
further includes an initiator operatively associated With the 
?rst chamber and in reaction initiating communication With at 
least a portion of the quantity of ignition material tablets. The 
initiator, upon actuation, serves to initiate reaction of at least 
a portion of the quantity of ignition material tablets to form 
ignition products. The second chamber at least in part con 
tains at least ?rst and second gas generant containers. The ?rst 
and the second gas generant containers each include a perfo 
rated cylindrical tube having oppositely disposed ?rst and 
second end Walls With a plurality of gas generant material 
Wafers disposed therebetWeen. The ?rst end Walls each 
include a ?rst perforated retainer disk secured to the ?rst end 
of the respective perforated cylindrical tube and disposed 
adjacent the ?rst chamber to alloW communication of at least 
a portion of the ignition products therethrough and into con 
tact With gas generant material therein contained to ignite the 
gas generant material to produce a product gas. The second 
end Walls each include a second perforated retainer disk 
secured to the second end of the respective perforated cylin 
drical tube perforated to alloW gas ?oW communication of the 
product gas therethrough for discharge from the gas genera 
tor. The gas generator assembly additionally includes a tube 
?rst end retainer plate disposed betWeen the ?rst chamber and 
the ?rst end Walls of the ?rst and second gas generant con 
tainers. The gas generator also includes a tube second end 
retainer plate disposed adjacent the second end Walls of the 
?rst and second gas generant containers opposite the plurality 
of gas generant material Wafers. 
[0008] Other objects and advantages Will be apparent to 
those skilled in the art from the folloWing detailed description 
taken in conjunction With the appended claims and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a sectional vieW of a gas generator in 
accordance With one aspect of the invention. 
[0010] FIG. 2 is an enlarged fragmentary sectional vieW of 
the gas generator shoWn in FIG. 1. 
[0011] FIG. 3 is an enlarged fragmentary sectional vieW 
highlighting an igniter end of a gas generant container con 
struction in accordance With one embodiment 
[0012] FIG. 4 is an enlarged perspective vieW of an igniter 
end retainer disk in isolation and in accordance With one 
embodiment. 
[0013] FIG. 5 is an enlarged perspective vieW of an output 
end retainer disk in isolation and in accordance With one 
embodiment. 
[0014] FIG. 6 is an enlarged perspective vieW of an igniter 
end retainer plate in isolation and in accordance With one 
embodiment. 
[0015] FIG. 7 is an enlarged perspective vieW of an output 
end retainer plate in isolation and in accordance With one 
embodiment. 
[0016] FIG. 8 is an enlarged fragmentary vieW highlighting 
the placement of a gas generant container With an output end 
retainer plate in accordance With one embodiment. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0017] Improved gas generator devices and associated or 
corresponding assemblies have been developed and are 
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herein described. While certain aspects of the development 
are described below making speci?c reference to gas genera 
tors particularly suited for use in ?re suppression applica 
tions, the broader practice and use of the invention is not 
necessarily limited to ?re suppression applications as various 
of the described features canbe applied to gas generators used 
in other applications including, for example, in?atable 
vehicular occupant safety restraint systems. 
[0018] It is noted that a subject gas generator device con 
structed for a ?re suppression application is typically signi? 
cantly larger than gas generators constructed for application 
in standard passenger vehicular supplemental restraint sys 
tem applications. For such larger gas generator constructions, 
the forces associated and involved With operations such as the 
handling, manufacture, transportation and implementation 
are correspondingly also commonly signi?cantly larger. As 
described in greater detail beloW, a generator device in accor 
dance With certain preferred embodiments advantageously 
includes various features such as can desirably serve to pro 
tect contained gas generant material from the impact of forces 
such as may otherWise cause movement and deterioration of 
the gas generant material or its forms. 

[0019] In FIG. 1, there is illustrated a gas generator device, 
in accordance With one aspect of the invention. The gas gen 
erator device is generally designated With the reference 
numeral 10. 

[0020] The gas generator 10 has a generally cylindrical 
external outline and includes a generally cylindrical housing 
12, such as having a tubular elongated form, and having 
opposed ?rst and second ends, 14 and 16, respectively. The 
housing 12 may desirably be formed or made of metal or steel 
or other materials as may be desired for particular applica 
tions. The housing can be of a one-piece or multi-piece con 
struction, as may be desired. 

[0021] In the illustrated embodiment, the housing 12 is in 
part composed of a cylindrical Wall 20 and the housing ?rst 
end 14 is closed by a base end Wall 22. In accordance With one 
preferred aspect of the invention, the base end Wall 22 can be 
connected or joined to the cylindrical Wall 20 via an inertia 
Weld 24. 

[0022] An initiator 26 is ?xed to and extends from the base 
end Wall 22 at the housing ?rst end 14. Thus, the ?rst end 14 
is sometimes referred to as the “initiator end” or “igniter end” 
of the gas generator device 10. Adjacent to the initiator end 
14, the housing 12 at least in part de?nes a ?rst chamber 30 
containing a quantity of ignition material 32 such as knoWn in 
the art and such as is reactable to form ignition products. 
Thus, the ?rst chamber 30 is sometimes referred to as an 
“ignition chamber.” 
[0023] Common initiator devices employed in or With gas 
generator devices are electronically activated. As Will be 
appreciated by those skilled in the art and guided by the 
teachings herein provided, placement or positioning of elec 
trical connections such as may be required With or by such an 
initiator at or on a single end of the gas generator device can 
desirably facilitate or simplify the incorporation of such a gas 
generator device in various locations and structures. 

[0024] The housing second end 16 is closed by a diffuser 
end cap 34. Thus, the second end 16 is sometimes referred to 
as the “diffuser end” of the gas generator device. In accor 
dance With one preferred aspect of the invention, the diffuser 
end cap 34 can be connected or joined to the cylindrical Wall 
20 via an inertia Weld 36. 
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[0025] A second chamber 40 is interposed betWeen the 
ignition chamber 30 and the diffuser end 16. The second 
chamber 40 contains a quantity of gas generant material, 
generally designated by the reference numeral 42, such as 
knoWn in the art and such as is reactable such as by combus 
tion to form product gas. Thus, the second chamber 40 is 
sometimes referred to as a “gas generant chamber” or a “com 
bustion chamber.” 
[0026] The gas generant material 42 is shoWn as contained 
or housed Within gas generant containers, generally desig 
nated by the reference numeral 44 disposed Within the gas 
generant chamber 40. The gas generant containers 44 each 
generally include an elongated cylindrical tube 46 and oppo 
sitely disposed ?rst and second end Walls, 50 and 52, respec 
tively, With a quantity of gas generant material, such as in the 
form of a plurality of gas generant material Wafers 54, dis 
posed therebetWeen. The gas generant material Wafers 54 
may, if desired and as shoWn, include a central opening 55, 
described in greater detail beloW. 
[0027] The cylindrical tubes 46 and the ?rst and second end 
Walls 50 and 52 can desirably each be perforated or otherWise 
formed or shaped to permit gas ?oW communication there 
through. Those skilled in the art and guided by the teachings 
herein provided Will understand and appreciate that such 
tubes and end Walls can be fabricated of various materials of 
constructions such as knoWn in the art. For example, either or 
both such tubes and end Walls can be fabricated of materials 
such as aluminum, steel, etc., With steel being a presently 
preferred material of constructions. The ?rst end Walls 50 are 
disposed adjacent the ignition chamber 30 to alloW commu 
nication of at least a portion of the ignition products there 
through and into contact With the gas generant material 42 
contained Within the respective gas generant container 44 to 
ignite the gas generant material 42 to produce a product gas. 
[0028] The second end Walls 52 are disposed to alloW gas 
?oW communication of the product gas therethrough for pas 
sage from the gas generant chamber 40 into a diffuser cham 
ber or section 56 such as at least in part formed or de?ned by, 
at or adjacent the housing second end 16 and/ or the diffuser 
end cap 34. If desired, and as shoWn, an end portion 57 of the 
cylindrical tube 46 may extend beyond the second end Wall 52 
such as to form an end tube volume 58 such as to facilitate 
product gas ?oW from the combustion chamber 40 to the 
diffuser chamber 56. (See also, FIG. 8.) The product gas can 
then exit the gas generator device 10 via openings 60 such as 
formed in the diffuser end cap 34. 
[0029] As Will be appreciated by those skilled in the art and 
guided by the teachings herein provided, the openings 60 can 
normally (e.g., When the apparatus is in a static or prior to 
actuation state) desirably be sealed or covered such as by 
means of a pressure sensitive covering or barrier 62 such as to 
prevent undesired passage of materials through the openings 
60. Such covering may, for example, take the form of an 
adhesive-backed foil band or the like. As is knoWn, such 
covering can be selected to open or rupture upon the applica 
tion of a predetermined pressure against the covering from the 
interior of the gas generator 10. 
[0030] Turning noW to FIG. 2, the initiator end 14 and, 
more particularly, the ignition chamber 30 of the gas genera 
tor device 10 is shoWn in greater detail. 
[0031] The ignition material 32 is shoWn as disposed in one 
or more perforated cups 70 in an igniter end retainer plate 72. 
While the ignition material 32 is shoWn as being the form of 
tablets, those skilled in the art and guided by the teachings 
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herein provided Will appreciate that various forms of ignition 
material, such as known in the art, for example, can be used 
and thus the broader practice of the invention is not necessar 
ily limited by or to the incorporation and/or the use of speci?c 
or particular forms of ignition material. 

[0032] The ignition material tablets 32 are shoWn as 
retained Within the respective igniter end retainer plate per 
forated cups 70 With the aid of a screen mesh 74 disposed 
adjacent to the igniter end retainer plate 72. As shoWn, the 
initiator 26 can desirably be ?xed to and extend from the base 
end Wall 22 at the housing ?rst end 14 adjacent to an ignition 
material-containing perforated cup so to better ensure igni 
tion of the ignition material upon proper actuation of the gas 
generator device 10. 

[0033] As Will be discussed in greater detail beloW, the 
construction of the gas generator device 10 provides or results 
in a relative small ignition chamber 3 0, particularly in vieW of 
the gas generant load contained in the device. 

[0034] Turning noW to FIG. 3, an igniter end section por 
tion, generally designated by the reference numeral 80, high 
lighting the gas generant container construction 44, is shoWn. 
[0035] The igniter end section portion 80 shoWs the elon 
gated cylindrical tube 46 such as containing or housing the 
gas generant material 42 therein, and the end Wall 50 com 
posed of a generally planar retainer disk 82. As the retainer 
disk 82 is disposed generally adjacent the ignition chamber, 
the retainer disk 82 is sometimes referred to as an igniter end 
Wall. 

[0036] While the gas generant material 42 is shoWn as 
being the form of Wafers, those skilled in the art and guided by 
the teachings herein provided Will appreciate that various 
forms of gas generant material, such as knoWn in the art, for 
example, can be used and thus the broader practice of the 
invention is not necessarily limited by or to the incorporation 
and/ or the use of speci?c or particular forms of gas generant 
material. 

[0037] The gas generant Wafers 54, each include a central 
opening 55. 
[0038] The igniter end retainer disk 82, is shoWn in isola 
tion in FIG. 4. The retainer disk 82 is generally circular in 
cross section and is perforated or otherWise formed or shaped 
to alloW communication of at least a portion of the ignition 
products therethrough and into contact With the gas generant 
material contained Within the respective gas generant con 
tainer to ignite the gas generant material to produce a product 
gas. The retainer disk 82 includes perforations or holes gen 
erally designated by the reference numeral 84 and including a 
central opening 86 axially aligned With the central opening 55 
of the gas generant material Wafers 54. The perforations or 
holes 84 alloW and facilitate contact of the ignition products 
With the gas generant Wafers. The disk central opening 86 in 
particular desirably can serve to distribute ignition products 
to the entire length of the gas generant Wafer stack contained 
in the gas generant container tube. Thus better ensuring the 
desired rapid ignition of the gas generant Wafers. 
[0039] The retainer disk 82 also includes a plurality of 
deformable joinder tabs 88. The joinder tabs 88 may, for 
example, structurally deform upon insertion into the con 
tainer tube 46 at or near the respective end thereof, such as 
shoWn in FIG. 3, and thereby positively retain the gas gener 
ant Wafers 54 in the gas generant container tube 44. 
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[0040] FIG. 5 illustrates, in isolation, a diffuser end retainer 
disk 90 such as can desirably be disposed at the diffuser end 
of a gas generant container construction, in accordance With 
one aspect of the invention. 

[0041] The diffuser end retainer disk 90 is generally similar 
to the initiator end retainer disk 82 described above. For 
example, the diffuser end retainer disk 90 is generally planar 
and is perforated, including perforations or holes generally 
designated by the reference numeral 92, so as to alloW product 
gas communication therethrough and into the diffuser sec 
tion. The retainer disk 90 includes a central opening 94 axially 
aligned With the central opening of the gas generant material 
Wafers, thus facilitating the rapid communication of the com 
bustion products from the combustion chamber to the diffuser 
section. 

[0042] The diffuser end retainer disk 90 also similarly 
includes a plurality of deformable joinder tabs 96. The joinder 
tabs 96 upon deformation serve to secure the diffuser end 
retainer disk 90 to the container tube at or near the respective 
end thereof. 

[0043] The diffuser end retainer disk 90, in addition to 
assisting in retaining gas generant Wafers properly posi 
tioned, can additionally serve to prevent the bulk of the burnt 
gas generant material, oftentimes simply referred to as “slag,” 
from exiting the combustion chamber and such as may oth 
erWise act to plug or obstruct one or more of the exit openings 
from the gas generator device such as could result in erratic 
pressure variations in the gas generator output and such as 
could lead to unacceptable performance. 
[0044] Those skilled in the art and guided by the teachings 
herein provided Will appreciate that the inclusion and use of 
the deformable joinder tabs 88 and 96 provide or result in a 
simple design that helps ensure positive retention of the gas 
generant Wafers With minimal parts and such as can desirably 
facilitate manufacture and production. 
[0045] FIG. 6 shoWs the igniter end retainer plate 72 in 
isolation. The igniter end retainer plate 72 is generally circu 
lar in cross section and includes four perforated cups 70. As 
described above, one or more of the perforated cups may 
hold, contain or otherWise have disposed therein a quantity of 
the ignition material such as can be reacted to form ignition 
products upon proper actuation of the gas generator. 
[0046] The retainer plate 72 also includes a plurality of 
deformable joinder tabs 76. The joinder tabs 76 upon defor 
mation serve to secure the retainer plate 72 to the respective 
end of the housing 12 until the plate 72 can be secured inplace 
by the inertia Weld 24, shoWn in FIG. 1. 
[0047] The retainer plate 72 further may desirably include 
a plurality of slots 78 such as may serve to secure correspond 
ing tabs (not shoWn) of the ignition material-retaining screen 
mesh 74. 

[0048] As Will be appreciated, relatively large gas genera 
tor devices such as may be desired for at least certain ?re 
suppression applications may typically include a relatively 
large amount of free volume (e.g., volume not taken up by 
internal parts or gas generant). The presence of such free 
volume can cause signi?cant operational and performance 
problems or di?iculties in conventional gas generator devices 
particularly during the ignition phase of the functioning of the 
device. For example, conventional gas generator devices such 
as used for airbag vehicular safety restraint systems typically 
require the additional inclusion of a relatively large amount of 
a secondary ignition material (e.g., 2-4 grams) as compared to 
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the amount of gas generant material (e. g., 120 grams) therein 
contained to overcome the effects of the inclusion of such a 
large free volume. 

[0049] However, as shoWn in FIG. 2, With the gas generator 
10, With the igniter end tube retainer plate 72 held ?rmly in 
place at the Weld curl 24, a relative small ignition chamber 30 
is formed betWeen the igniter end tube retainer plate 72 and 
the base end Wall 22. With such a relatively small ignition 
chamber, the ignition material burns in a small, con?ned area 
and need not heat all the free volume contained Within the gas 
generator device in order to realiZe desired operation of the 
gas generator device. The ignition products (e.g., heated 
gases and burning ignition material) are then directed doWn 
the center of each of the gas generant containers 44, through 
perforations in the igniter tube retainer plate 72, such as to 
directly ignite the gas generant Wafers 54. Thus, in accor 
dance With one preferred embodiment, through the design 
herein described a relatively small amount of secondary igni 
tion material (e.g., 40 grams) as compared to the amount of 
gas generant material (e.g., 4185 grams) therein contained for 
a ?re suppression application. Thus, Whereas a ?re suppres 
sion-siZed gas generator device as herein described may, in 
accordance With one embodiment, contain ignition material 
and gas generant material in a ratio (%) of 1% or less, gas 
generator devices such as used for passenger airbag vehicular 
safety restraint system may more typically contain ignition 
material and gas generant material in a ratio (%) of greater 
than 3%. 

[0050] FIG. 7 illustrates a diffuser end retainer plate 100 
such as can desirably be disposed at the diffuser end of the gas 
generator, in accordance With one aspect of the invention. The 
diffuser end retainer plate 100 is generally similar to the 
initiator end retainer plate 72 described above. For example, 
the diffuser end retainer plate 100 is generally circular in 
cross section and includes a plurality of deformable joinder 
tabs 102. The joinder tabs 102 upon deformation serve to 
secure the retainer plate 100 to the respective end of the 
housing until the plate 100 can be secured in place by the 
inertia Weld 36, such as shoWn in FIG. 2. 

[0051] The diffuser end retainer plate 100 includes four 
cups 104. The cups 104 each include a central opening 106 
such as to alloW the product gas formed upon combustion of 
the gas generant material to exit from the combustion cham 
ber and pass into the diffuser chamber for subsequent dis 
charge from the gas generator device. 
[0052] The diffuser end retainer plate 100 may, as shoWn, 
also include a plurality of openings 108 disposed betWeen the 
cups 104 to facilitate passage of product gas therethrough. 
[0053] The perforated cups 70 of the igniter end retainer 
plate 72 and the perforated cups 104 of the diffuser end 
retainer plate 100 can desirably be siZed and shaped for press 
?t placement at the respective ends of the gas generant con 
tainers. For example, FIG. 8 shoWs a cup 104 in the diffuser 
end retainer plate 100 placed in press ?t engagement With the 
diffuser end of a gas generant container 56. 

[0054] As Will be appreciated, undesired shifting or move 
ment of or by the gas generant container tubes during func 
tioning of the device could compromise the performance and 
safety of the device and its operation. With the device of the 
invention, the gas generant containers are ?rmly held in posi 
tion during the functioning of the gas generator. Thus, igni 
tion product gas and combustion product gas can How in and 
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around the gas container tubes and those tubes remain stable 
With the occurrence of minimal or no localiZed high pressure 
Zones. 

[0055] It is to be understood that While the gas generator 
device 10 has been shoWn With retainer plates having four 
perforated cups and thus having the capability of including 
four gas generant containers, the broader practice of the 
invention is not necessarily so limited. For example, in par 
ticular applications, the invention can suitably be practiced 
With one, tWo, three, four, ?ve, six, seven or other selected 
number of gas generant containers. 
[0056] Moreover, While the gas generator device 10 has 
been shoWn as having the capability of including four gas 
generant containers, in particular applications it may be 
desired that one or more of the perforated cups not include a 
gas generant container. Thus, if desired, one or more retainer 
plate perforated cups may go unutiliZed in a particular appli 
cation. 
[0057] It is to be further understood that in general a sym 
metrical placement or positioning of gas generant-containing 
containers Within the gas generant chamber of a gas generator 
device can be and typically is or Will be an important factor in 
the performance of the gas generator. 
[0058] Those skilled in the art and guided by the teachings 
herein provided Will appreciate that either or both the siZe 
(including, for example, length and diameter) and the number 
of gas generant Wafer stacks and gas generant containers 
included Within a gas generator such as described above, can 
be speci?cally chosen or selected to provide appropriate gas 
production capabilities such as may be required for different 
applications. In particular, a gas generator such as herein 
described, such as including the above-described retainer 
disks, permits one to several gas generant Wafers per gas 
generant container to be solidly retained thus alloWing for 
adjustments in gas generator performance (e.g., gas output 
and rate of production) for various ?re suppression scenarios 
for Which such a gas generator might be applied. 
[0059] As noted above, a subject gas generator device con 
structed for a ?re suppression application is typically signi? 
cantly larger than gas generators constructed for application 
in standard passenger vehicular supplemental restraint sys 
tems application. For such larger gas generator constructions, 
the forces associated and involved With operations such as the 
handling, manufacture, transportation and implementation 
are correspondingly also commonly signi?cantly larger. 
Advantageously, the above-described gas generator includes 
various features including, for example, the gas generant 
container constructs and retainer endplates, such as can desir 
ably serve to protect the gas generant material, such as in the 
form of pyrotechnic gas generant Wafers, from the impact of 
forces such as may otherWise cause movement and deterio 
ration of the Wafers. 
[0060] With a gas generator such as herein described, 
advances in gas generant formulations and processing as Well 
as streamline gas generator packaging, such as developed in 
the context of airbag in?atable restraint systems such as 
developed for use in motor vehicles, can ?nd suitable appli 
cation and use in ?re suppression applications. The subject 
gas generator device provides one of the smallest and lightest 
?re suppression systems available. 
[0061] Moreover, a gas generator such as herein described 
desirably satis?es important gas generator design criteria 
such as including: gas generant loading density, fabrication 
feasibility such as relating to chamber fabrication and com 
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ponent manufacture, and high speed production capability 
such as desired and oftentimes required in modern commer 
cial production. 
[0062] The invention illustratively disclosed herein suit 
ably may be practiced in the absence of any element, part, 
step, component, or ingredient Which is not speci?cally dis 
closed herein. 
[0063] While in the foregoing detailed description this 
invention has been described in relation to certain preferred 
embodiments thereof, and many details have been set forth 
for purposes of illustration, it Will be apparent to those skilled 
in the art that the invention is susceptible to additional 
embodiments and that certain of the details described herein 
can be varied considerably Without departing from the basic 
principles of the invention. 

1. A gas generator comprising: 
a housing having oppositely disposed ?rst and second 

ends, adjacent the ?rst end, the housing at least in part 
de?ning a ?rst chamber containing a quantity of ignition 
material and, adjacent the second end, the housing at 
least in part de?ning a second chamber containing a 
quantity of gas generant material; and 

an initiator operatively associated With the ?rst chamber 
and in reaction initiating communication With at least a 
portion of the quantity of ignition material, the initiator, 
upon actuation, to initiate reaction of at least a portion of 
the quantity of ignition material to form ignition prod 
ucts; 

Wherein the second chamber includes at least one container 
Wherein at least a portion of the quantity of gas generant 
material is contained, the container having a perforated 
side Wall and oppositely disposed ?rst and second end 
Walls, With the ?rst end Wall perforated and disposed 
adjacent the ?rst chamber to alloW communication of at 
least a portion of the ignition products therethrough and 
into contact With gas generant material therein contained 
to ignite the gas generant material to produce a product 
gas and With the second end Wall perforated to alloW gas 
?oW communication of the product gas therethrough for 
discharge from the gas generator. 

2. The gas generator of claim 1 Wherein the second cham 
ber includes a plurality of said containers. 

3. The gas generator of claim 1 Wherein the at least one 
container comprises a cylindrical tube. 

4. The gas generator of claim 1 Wherein the ignition mate 
rial Within the ?rst chamber is in tablet form. 

5. The gas generator of claim 1 Wherein the gas generant 
material Within the at least one container is in Wafer form. 

6. The gas generator of claim 5 Wherein the gas generant 
material Within the at least one container comprises a plural 
ity of Wafers. 

7. A gas generator comprising: 
a housing having oppositely disposed ?rst and second 

ends, adjacent the ?rst end, the housing at least in part 
de?ning a ?rst chamber containing a quantity of ignition 
material and, adjacent the second end, the housing at 
least in part de?ning a second chamber containing a 
quantity of gas generant material; and 

an initiator operatively associated With the ?rst chamber 
and in reaction initiating communication With at least a 
portion of the quantity of ignition material, the initiator, 
upon actuation, to initiate reaction of at least a portion of 
the quantity of ignition material to form ignition prod 
ucts; 
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Wherein the second chamber includes at least one container 
Wherein at least a portion of the quantity of gas generant 
material is contained, Wherein the gas generant material 
Within the at least one container is in Wafer form, the 
container having a perforated side Wall and oppositely 
disposed ?rst and second end Walls, With the ?rst end 
Wall perforated and disposed adjacent the ?rst chamber 
to alloW communication of at least a portion of the 
ignition products therethrough and into contact With gas 
generant material therein contained to ignite the gas 
generant material to produce a product gas and With the 
second end Wall perforated to alloW gas ?oW communi 
cation of the product gas therethrough for discharge 
from the gas generator, 

Wherein the at least one container is a cylindrical tube and 
at least one of the ?rst and second end Walls comprises a 
perforated retainer disk secured to a respective end of the 
cylindrical tube. 

8. The gas generator of claim 7 Wherein the perforated 
retainer disk comprises a plurality of deformable j oinder tabs, 
the joinder tabs upon deformation to secure the retainer disk 
to the respective end of the cylindrical tube. 

9. A gas generator comprising: 
a housing having oppositely disposed ?rst and second 

ends, adjacent the ?rst end, the housing at least in part 
de?ning a ?rst chamber containing a quantity of ignition 
material and, adjacent the second end, the housing at 
least in part de?ning a second chamber containing a 
quantity of gas generant material; and 

an initiator operatively associated With the ?rst chamber 
and in reaction initiating communication With at least a 
portion of the quantity of ignition material, the initiator, 
upon actuation, to initiate reaction of at least a portion of 
the quantity of ignition material to form ignition prod 
ucts; 

Wherein the second chamber includes at least one container 
Wherein at least a portion of the quantity of gas generant 
material is contained, the container having a perforated 
side Wall and oppositely disposed ?rst and second end 
Walls, With the ?rst end Wall perforated and disposed 
adjacent the ?rst chamber to alloW communication of at 
least a portion of the ignition products therethrough and 
into contact With gas generant material therein contained 
to ignite the gas generant material to produce a product 
gas and With the second end Wall perforated to alloW gas 
?oW communication of the product gas therethrough for 
discharge from the gas generator, 

Wherein the ?rst end Wall at least in part comprises an 
igniter end retainer plate and the second end Wall at least 
in part comprises an output end retainer plate. 

10. The gas generator of claim 9 Wherein the igniter end 
retainerplate and the output end retainerplate each comprises 
a plurality of deformable joinder tabs, the igniter end retainer 
plate joinder tabs upon deformation to secure the igniter end 
retainer plate to the ?rst end of the housing and the output end 
retainer plate joinder tabs upon deformation to secure the 
output end retainer plate to the second end of the housing. 

11. The gas generator of claim 9 Wherein the igniter end 
retainer plate and the output end retainer plate each comprise 
a perforated cup to be disposed at an opposite end of the at 
least one container. 

12. The gas generator of claim 1 siZed for ?re suppression 
application and containing ignition material and gas generant 
material in a ratio (%) of 1% or less. 
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13. A gas generator assembly comprising: 
an enclosed housing having an elongated length and oppo 

sitely disposed ?rst and second ends, adjacent the ?rst 
end the housing at least in part de?ning a ?rst chamber 
containing a quantity of ignition material tablets and, 
adjacent the second end the housing at least in part 
de?ning an elongated second chamber containing a 
quantity of gas generant material; 

an initiator operatively associated With the ?rst chamber 
and in reaction initiating communication With at least a 
portion of the quantity of ignition material tablets, the 
initiator, upon actuation, to initiate reaction of at least a 
portion of the quantity of ignition material tablets to 
form ignition products; 

Wherein the second chamber at least inpart contains at least 
?rst and second gas generant containers, the ?rst and the 
second gas generant containers each comprising: 

a perforated cylindrical tube having oppositely disposed 
?rst and second end Walls With a plurality of gas gener 
ant material Wafers disposed therebetWeen; 

the ?rst end Walls each comprising a ?rst perforated 
retainer disk secured to the ?rst end of the respective 
perforated cylindrical tube and disposed adjacent the 
?rst chamber to alloW communication of at least a por 
tion of the ignition products therethrough and into con 
tact With gas generant material therein contained to 
ignite the gas generant material to produce a product gas 
and 

the second end Walls each comprising a second perforated 
retainer disk secured to the second end of the respective 
perforated cylindrical tube perforated to alloW gas ?oW 
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communication of the product gas therethrough for dis 
charge from the gas generator; and 

Wherein the gas generator assembly additionally com 
prises; 

a tube ?rst end retainer plate disposed betWeen the ?rst 
chamber and the ?rst end Walls of the ?rst and second 
gas generant containers and 

a tube second end retainer plate disposed adjacent the 
second end Walls of the ?rst and second gas generant 
containers opposite the plurality of gas generant mate 
rial Wafers. 

14. The gas generator assembly of claim 13 Wherein: 
the tube ?rst end retainer plate and the tube second end 

retainer plate each comprise ?rst and second perforated 
cups to be disposed at opposite ends of the ?rst and the 
second gas generant containers, respectively. 

15. The gas generator assembly of claim 13 siZed for ?re 
suppression application and containing ignition material and 
gas generant material in a ratio (%) of 1% or less. 

16. The gas generator of claim 7 Wherein the second cham 
ber includes a plurality of said containers. 

17. The gas generator of claim 7 Wherein the ignition 
material Within the ?rst chamber is in tablet form. 

18. The gas generator of claim 7 Wherein the gas generant 
material Within the at least one container comprises a plural 
ity of Wafers. 

19. The gas generator of claim 9 Wherein the second cham 
ber includes a plurality of said containers. 

20. The gas generator of claim 9 Wherein the at least one 
container comprises a cylindrical tube. 

* * * * * 


