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(57) Abstract: An automatic stovetop fire suppressor providing a gradual release of a fire suppressing agent in a desired distribution
pattern and method of gradual and spatial agent release are provided herein. A plastic cone shaped lid seals on the bottom of a can
and forms a closed container. The closed container is filled with a fire suppressing agent. An initiator charge breaks a designed
breaking point of a reduced horizontal cross sectional area when fuse activated. The bottom lid drops down exposing a radial open -
ing. Fire suppressing agent flows out of the radial opening, suppressing a stovetop fire with minimal or no splashing of cooking oil.
An initiator housing is atfixed to a top wall of the can and serves as the welding point for securing the plastic lid. A travel limiting
member attached to the bottom lid catches on a shoulder of the initiator housing to limit the radial opening height.
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DISTRIBUTION OF A FIRE
SUPPRESSING AGENT IN
A STOVETOP FIRE SUPPRESSOR

AND METHOD

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claim priority to U.S. Provisional Application No.
61/943,017, filed 21 February 2014, the entire contents of which are incorporated

herein by reference.
FIELD OF THE INVENTION

[0002] The present invention relates to a device and method of fire suppression,

and more particularly to an automatic stovetop fire suppressor.
BACKGROUND OF THE INVENTION

[0003] Stovetop fires are a well-known residential and commercial hazard. An
unattended stovetop fire, for example a grease fire, can cause damage to nearby
appliances and cabinets. Worse, stovetop fires can lead to structural damage or
injury. Because the propensity for stovetop fires is so pervasive, an efficient
means of automatic fire suppression is desired. Even if a stovetop fire is
attended, an automatic extinguishing method may be more effective and

expedient compared to manual means.

SUBSTITUTE SHEET (RULE 26)
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{6004] A number of conventional automatic stovetop fire extinguishers, which
mount above the stovetop surface, are available. These include: U.S. Patent No.
6,276,461 to Stager; U.S. Patent No. 6,105,677 to Stager; U.S. Patent No.
5,899,278 to Mikulec; U.S. Patent No.: 7,472,758 to Stevens and Weintraub; U.S.
Patent No.: 7,610,966 to Weintraub et al; U.S. Patent No. 5,518,075 to Williams;
and U.S. Patent No. 3,884,307 to Williams, The array of conventional fire
suppression systems vary from pendulum swing apparatus {Stager *461), to
canister systems {Williams ‘307 and Stager ‘677), or to tube connecting systens
for Hauid effluent (Mikulec *278). The array of conventional fire suppression
systems vary from activation by melting of a fusible pin (Stager ‘461), to melting
a solder fusible plug (Stager *677), to buming of a fuse (Williarus ‘307, Stevens

“758), or to activating via a glass bulb fuse mechanism (Mikulec ‘278).

{3005] In conventional stovetop fire suppressor methods the release of the fire

suppressing ageni may occur in a single burst,

j6006] In a stovetop fire condition, it may be desirable to provide a controlled
release of a fire suppressing agent both in a pattern of distribution of the agent

and in the release of the agent as a function of timme.
SUMMARY OF THE INVENTION

{6007} The present invention addresses some of the issues presented above by
providing a controlied release of a five suppressing agent i aun automatic stovetop
fire suppressor. Aspects of the present invention are provided for summary
purposcs and are not intended to be all inclusive or exclusive. Embodiments of

the present invention may have any of the aspects below.

{6608] Conventionally, the fire suppressing agent deploys in a bulk release
upon rupture of metal segments. It may be desirable to provide a gradual release
of fire suppressing powder or powder-like agent over time. A gradual release

over time may enable decreased or climinated splash of liguid on the stovetop,

)
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which may be burning cooking oil. Further, a broader or directed distribution of

the released fire suppressing agent may be desired.

{0060%] One aspect of the present mvention is to provide a user friendly wethod

of suppressing a stovetop fire.

{3016 Another aspect of the present invention 18 to provide an automated

release of fire suppressing agent in the presence of a stovetop fire.

j6011]  Another aspect of the present invention is to provide a flow of fire

suppressing agent upon activation of the stovetop fire suppressor,

{6012]  Another aspect of the present invention is a mounting device and
method which affords full and proper function of a stovetop fire suppressor

mounted beneath a vent hood.

{0013}  Another aspect of the present imvention 18 to provide a conventent

mounting device for a micro-hood stovetop environment.

{3014] Yet another aspect of the present invention 18 to provide a consistent

release of fire suppressing agent upon activation of the stove top fire suppressor.

{6015}  Another aspect of the present mvention is to provide a gradual release of

fire suppressing agent over time,

{6016]  Another aspect of the present invention 1s to provide a desired

distribution pattern of fire suppressing agent in a fire condition.

{6017} Another aspect of the present invention is to provide a closed fire

extinguishing container in an inactivated state,

{0018} Another aspect of the present invention is the ability to use off the shelf

parts in the stovetop fire suppressing device,

joe
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{6019} Yot another aspect of the present invention is to provide stovetop fire

suppressor using a combination of ready-made and custom made parts.

{3026} Another aspect of the present invention is relative ease of use in

employment of the present invention in field applications.

{3021] Another aspect of the present invention is a method of using an

ultrasonic weld to close the fire suppressor container.

j6022]  Another aspect of the present mvention is using mated threads across

the mitiator housing and the bottom lid to close the fire sappressor contamner.

{3023]  Another aspect of the present invention is a method of releasing the {ire

suppressing agent upon lowering of the bottom lid.

{6024} Another aspect of the present invention is a reduced cross sectional area

at the designed breaking point.

{0025}  Another aspect of the present invention is breakage at the designed

breaking point with initiator induced activation pressure or activation forces.

{3026] Stull another aspect of the present invention is the use of plastic for the

bottom lid of the fire suppressor container,

{30277 Another aspect of the present invention is the containment of the fire
suppressing agent in a closed container from manufactured end to activation of

the device in a {ire condition,

{6028} Still another aspect of the present invention is the use of a fuse for

activation of the fire suppressing device.

{0029}  Another aspect of the present ivention 18 a the use of a reduced charge
size, as compared to conventional stovetop fire suppressors, for activation of the

tire suppressing device.
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{6038}  Another aspect of the present invention is the ability to vary the
distribution pattern of the fire suppressing agent by changing the cone angle of

the container bottom hid,

{00311 Another aspect of the present invention is the ability to vary the release
tirae of the fire suppressing agent by varying the drop height of the cone lid upon

activation,

{6032]  Another aspect of the present invention is the ability to vary the release
time of the fire suppressing agent by varying both the cone angle of the container

bottorn Hid and the drop height of the cone id upon activation.

{00331 Sull another aspect of the present invention s the use of thermo-

molding to create a custom container bottom lid.

{3034] o stll another aspect of the present invention, the lid pattern is concave

Of CONvex.

{6035}  In still another aspect of the present invention 1s the use of mechanical
fingers integral to the container bottom lid to limit the drop height of the lid on

aclivation,

{6036} Another aspect of the present invention is a catching surface on the

mmitiator housing for the mechanical fingers on the container bottom lid.

{30371  Another aspect of the present invention i the use of a ready-made
threaded insert to secure the initiator housing to the top of the fire suppressor

container and to enable mounting of the fire suppressor above the stovetop.

{6038} Another aspect of the present mvention 18 to use a conunercially

available can in the fire suppressor container assembly.
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{6039}  Another aspect of the present invention is to use a combination of an
aluminum can and a plastic bottow hid to form a closed contaiver for a fire

suppressing agent.

{3040¢] Another aspect of the present invention is to modify the aluminum can
to form a catching surface for the container bottorn lid upon activation of the fire

SUPPIeSSOT.

{6041]  Sull another aspect of the present invention is the use of a plastic

custom initiator housing.

{6042}  Still another aspect of the present invention is thermo-molding the

fmitiator housing,

{0043} Those skilled in the art will further appreciate the above-noted features
and advantages of the invention together with other important aspects thereof
upon reading the detailed description that follows in conjunction with the

drawings.
BRIEF DESCRIPTION OF THE FIGURES

{0844} For more complete understanding of the features and advantages of the
present invention, reference is now made to the detailed description of the

fvention along with the accorapanyiog figures, wherein:

{0045} FIG. 1A shows a partial cross section of a conventional stovetop fire

suppressor for mounting under a vent-hood taken through the axial center;

{3046] FIG. 1B shows a partial cross section of a conventional stovetop fire
suppressor mttiator mounted in a conventional bottom lid taken along the axial

center,
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{6047} FiGs. ZA and 2B show a bottom view of an outside of a container lid
and cross section of the Hd as taken along line 2b-2b, respectively, in accordance

with a conventional stovetop fire suppressor;

{0048] FIG. 3A shows cross section along axial center of an of a stovetop fire
suppressor in @ closed state having a designed breaking point, in accordance with

an exemplary embodiment of the present invention

{6049]  TFIG. 3B shows a portion of the cross sectional view in FIG. 3A having
a designed breaking point at a decreased cross sectional area, in accordance with

an exemplary embodiment of the present invention;

{30586} FIG. 3C shows the cross section along axial center of the stovetop fire
suppressor of FIG. 3B in an activated state, in accordance with an exemplary

embodiment of the present mmvention;

{6051] FIG. 3D shows an upper portion of the cross sectional in FIG. 3A in
greater detail, in accordance with an exemplary embodiment of the present

mvention;

{6052} FIG. 3E shows a bottom perspective of an automatic stovetop fire
suppressor in a closed state, i accordance with an exemplary embodiment of the

present invention;

{0053} FIG. 3F shows a bottom perspective of an automatic stovetop fire
suppressor in an activated state, in accordance with an exemplary embodiment of

the present invention;

{6054] TFIG. 4A shows a partial cross section along axial center of an of a
stovetop fire suppressor in a closed state using a threaded connection, n

accordance with an exemplary embodiment of the present invention;
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{B0585}  FIG. 48 shows the partial cross section along axial center of the
stovetop fire suppressor using a threaded connection wn FIG. 4A n an activated

state, in accordance with an exemplary embodiment of the present invention;

{0086} FIG. 5 shows an exemplary method of assembling a fire suppressing
agent in an automatic stovetop fire suppressor, in accordance with the present

mvention;

{6057]  FIG. 6 shows an exemplary method of distributing a fire suppressing
agent in an automatic stovetop fire suppressor, in accordance with the present

mvention;

{B088] FIG. 7 shows an exemplary method of manufacturing an aslomatic

stovetop fire suppressor, in accordance with the present invention;

{B059] FIG. 8A shows cross section along axial center of a stovetop fire
suppressor in @ closed state using a break away connection, in accordance with

another exemplary embodiment of the present invention;

{6060] FIG. 8B shows cross section along axial center of an of a stovetop fire
SUPPressor in an activated state using a break away connection, in accordance

with another exemplary embodiment of the present invention;

{3061} FIG. 8C shows a bottow perspective of an automatic stovetop fire
suppressor in a closed state with ribs, in accordance with an exemplary

embodiment of the present invention;

{6062} FIG. 8D shows a bottom perspective of an automatic stovetop fire
suppressor in an activated state with ribs, in accordance with an exemplary

cmbodiment of the present inventiorn;

{3063] FIG. 9A shows a partial cross sectional view taken axial center of a

stovetop fire suppressor in a closed state using a reduced cross sectional area at a
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connection across the lid and the initiator, in accordance with an exemplary

erbodiment of the present invention; and

{3064] FIG. 9B shows an attachment portion of the cross sectional view of FIG.
9A in greater detail, in accordance with an exemplary embodiment of the present

Wvention.

DETAILED DESCRIPTION OF THE INVENTION

{3065} The wvention, as defined by the claims, may be betier understood by
reference to the following detailed description. The description is meant to be
read with reference to the figures countained herein. This detailed description
relates to examples of the claimed subject matter for illustrative purposes, and is
in no way meant to limit the scope of the mvention. The specific aspects and
embodiments discussed herein are tilustrative of ways to make and use the
invention, and are not intended to limit the scope of the invention. Same
reference numbers across figures refer to hike elements for ease of reference.

Reference numbers may also be unigue to a respective figure or embodiment.

{6066} Conventional fire suppressors which are particularly well suited to a
stovetop environment include a contamner of an extinguishing agent and are
mounted to a vent hood above the stovetop. An example of such an extinguisher
18 shown in FIG. A, FIG. 1A 15 a cross sectional view along the center axis of &
closed container automatic stovetop fire suppressor. Through the bottom wall or
1id 20 of the container 40 exiends a fuse 10, A fire on the stovetop ignites the fuse
10, which in turn detonates an initiator 30, The 1nitiator 30 opens the botiom 20
of the container 40, thereby allowing the disbursement of the extinguishing agent
49 onto the fire and the stovelop. The container 13 secured via a magnet S0 to a

hood over the stove.

{6867]  In a conventional stovetop fire suppressor, the initiator housing 34 s
affixed to the bottom hid 20. The fuse 10 extends into the inttiator housing 30,

wherein an explosive charge is housed, charge not shown. Alternate, matter may

g
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be used for or in the initiator charge, such as black powder substitute. Referring
now to FIGs, ZA and 2B, a bottom 1id 20 of a conventional stovetop fite

suppressor is shown in greater detail,

0068 FiGs. 2A and 2B show a view of an outside of a container lid 20 and a
cross section view of the lid as taken along hine 2B-28, respectively. Once
asscrubled, the fuse extends through the lid 20 exposing its cut end past the
outside side of the lid, fuse not shown, Referring to FIG. 2A, the botiom lid 20
has grooves or scored lines 41 A-46A selectively formed on the outside thercof'to
tacilitate breaking or rupturing of the bottom end nto separate tear-open
segments 41-46 without fragmentation to form opeunings 41B-468, openings not
shown, only in the bottom wall, lid 20, when the free ends of the segments are
forced outward to allow the fire extinguishing powder 49, shown in FIG. 1, to {ali
or pass ountward from the container onto the fire. Although the scoring is
Hustrated on the outside surface of the hid 1t can be on the inside surface thereof.
The fuse 10, shown for example in FiG. 18, is 1it by a stovetop fire which bums
into the into mitiator 30 and ignites the charge 36, When this occurs, the force of
the explosion raptares the scored or weakened lines and forces the tear open
segments 41-46 outward to form the openings 41B-46B. The fire extinguishing
powder then falls out of container 40, shown in FIG, 1A, for example, to

extinguish any fire below which may be in a frying pan, for example.

{6069]  Still referring to FIGs. 2A and 2B, the non-erupting portions of the lid
20 18 referred to as the web 27W of the 1id 20, Embossed reinforcing ribs 27WR
any problem of the scgments 41-46 or vanes not opening outward, The
embossing forms a center circle with radially extending ribs between break open
segments 41-46. The ribs 27WR may be formed by bending the web 27W
outward after the score lines 41 A are formed, which tends to pull metal away

from the score lines 41 A-46A and may facilitate opening of the segments 41-46.

10
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{6070] FIG. 3A shows cross section along axial conter of an of a stovetop fire
suppressor in a closed state having a designed breaking point of reduced cross
sectional area, in accordance with an exemplary embodiment of the present
wmvention. Starting from a mounting for the fire suppressor 3-50, a magnet 3-51
sits in a magnet housing 3-54. The housing 3-34 is connected to a threaded insert
3-58 via a screw 3-57. More particularly the scrow head 3-57-a rests in the
magnet housing 3-534 and the screw shaft extends down wherein screw threads,
not shown, mate with internal threads of the threaded insert 3-58. A cross section
of the interface across the insert 3-58, initiator 3-30, and a top 3-40-1 of the can 3-
40, 3-302 is shown in greater detail in FIG. 3D. Brietly referring to F1G. 3D, a
shoulder 3-58-~sh of the threaded nsert 3-38 is disposed upon an outer side of the
top 3-40-t of the container 3-40 and the threaded insert 3-58 secures the initiator
housing 3-30 to a top 3-40-t of the container 3-40. In accordance with the
exemplary embodiment of FIG. 3A, the insert 3-58 also secures the container, or

can, 3-40 to the mounting assembly 3-50 via a screw 3-57.

{6071} Referring agan to FIG. 3A, the mitiator housing has a cavity for an
joitiator charge 3-36 and may have shoulders, or a catching surface 3-39.
Turning to the cone shaped bottom Hd 3-20, travel limit fingers 3-23 may be used
to caich a Iid 3-20 of an activated device on, for example, a shoulder 3-39 on an
initiator housing 3-30. A fuse 3-10 extends from the initiator charge 3-36 past an
outer surface, 3-22 shown in FIG. 3B, of the cone shaped bottom hd 3-20. Atthe
outer edge of the lid 3-20 is a groove, a 90 degree angle, or a channel 3-25. A
scal 3-24 1s seated 1n the groove 3-25 and seals against an inner side of the
container wall 3-40-s when the fire suppressor is in its closed and inactivated
state, FIG. 3A. In accordance with an exemplary embodiment of the present
fvention, the seal 3-24 may be a rubber o-ring. The seal 3-24 prevents leakage
of the fire suppressing agent but does not withstand initiator 3-30 activation
pressure. Housed within the contaiver 3-40 s a {ire suppressing agent 3-49. In
accordance with an exemplary embodiment, seal 3-24 provides a hermetically

sealed container.  In accordance with the exemplary embodiment shown in FI1G.

11
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3A, the travel imit fingers 3-23 are integral to the cone shaped hid 3-20 and are
made of plastic. Likewise, the initiator housing 3-30 1s made of plastic with
shoulder 3-39 integral to the housing for catching of the travel limit fingers 3-23
upon activation. Both the lid 3-20 and the mitiator housing 3-30 may be formed

by thermo-molding.

{0072} Also shown in FIG. 3A is the ultrasonic weld connection site 3-20-W
between attaching branches 3-28 of the lid 3-20 and the initiator housing 3-30,
The attaching bravches 3-28 and section 3-304 of FIG. 3A 1s shown in FIG. 3B 1o
more detail. In accordance with the embodiment shown in FlIGs. 3A-3C,
respective reduced cross sectional arcas 3-27 are showu below each weld point in
the attaching branches 3-28. Turning to FIG. 3B, these reduced cross sectional
arcas are designed into the attaching branches 3-28 of the hid 3-20 to provide
desired breaking point. Like the travel limiting members 3-23, the attaching
branches 3-28 may be integral to the bottom lid 3-20. In accordance with an
exemplary embodiment, the attaching branches 3-28 are rod shaped. In
accordance with the exemplary embodiments shown i FIGs. 3A-3C, there are
four attaching branches 3-28 at a minety degree separation between any two
adjacent branches. In alternate embodiments, three attaching branches separated
by 120 degrees are used. In still other embodiments less than three attaching
branches are used or more than four attaching branches are used. During
asscmbly of a stovetop fire suppressor in accordance with an exemplary
embodiment of the present invention, the Hid 3-20 is ultrasonically welded to the
wnitiator housing 3-30 scating the lid 1 a closed position, as shown in FIGs. 3A-
3B. In accordance with an alternate embodiment, the Hd may be affixed to the
initiator housing with an adhesive. In accordance with an exemplary embodiment
of the present invention, an off the shelf alumivura can serves as the coutainer 3-

40 and has a diameter of four inches 3-40-4,

{60731 FIG. 3C shows the cross section along axial center of the stovetop fire

suppressor having a designed breaking point of FIG. 3B in an activated state, in

12



WO 2015/126608 PCT/US2015/014148

accordance with an exemplary embodiment of the present invention. When fire
lights the fuse 3-10, the initiator charge iguites and the reduced cross section 3-27
of the attaching branches 3-28 breaks, where the fuse 3-10 in FIG. 3C is shown in
its inactivated state for tlustrative purposes. Upon breaking of the attaching
branch 3-28 at point 3-27 below the weld 3-20-W and above the lid 3-20, the lid
3-20 drops until head 3-23-Hd of the travel limit fingers 3-23 catch on the
shoulder 3-39 of the initiator housing 3-38. The seal 3-24 is designed to break
away readily as the branches 3-28 break with the activation pressure induced by
the witiator charge. As the hid 3-20 drops below the bottom of the container 3-
40, a radial opening 3-29r 1s created.  The drop height 3-29, the vertical distance
between a bottom edge of the side 3-40-s of the container 3-40 and the ouler edge
of the cone id 3-20, provides the opening for the fire suppressing agent 3-49 to

How out for fire suppression,

j6074] Thus height 3-29 can be modified by, for example, a height 3-23-h of
the travel limit fingers 3-23. In accordance with an exemplary embodiment of the
present nvention, the drop height 3-29 1s near 0.20 inches. The number of travel
humiting fingers can be three or more. Alternate erabodiments may comprise
alternate height 3-29 limiting and lid 3-20 catching 3-39 configurations. In still
alternate embodiments, a modification can be made to the wnner side wall 3-40-¢

to catch a travel limiting member 3-23 on the lid.

{6475}  The cone shaped lid has a cone angle, pheta, 3-26. The angle of the
cone imnfluences the flow of the cxating fire suppressing agent. The flow rate and
spatial distribution of the suppressing agent 3-49, in accordance with the present
wvention, may be varied by, for example, the drop height 3-29, the angle 3-26
of the cone 3-20, or any combination of the same. The surface of the cone or the
shape of the cone can be modified to alter the flow rate and spatial distribution of
the fire suppressing agent. For example, alternate embodiments may iuclade a

concave or a convex cone. In alternate embodiments, the surface of the cone may

be, for example, rough, smooth, grooved, or ribbed.
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{36076] The location or attachment point of the ulirasonic weld across the lid 3-

20 to the initiator housing 3-30 may also vary across aliernate embodiments,

{06771 FIG. 3D shows a cross section of a top portion 3-302 of an automatic
stovetop fire suppressor, in accordance with an exemplary embodiment of the
present invention shown in FIG, 3A. Referring again to FIG, 3D, threaded msert
3-58 passes through a top hole in the top wall 3-40-t of the can 3-40. The
threaded 1nsert 3-58 has a machined shoulder 3-58-sh which remains on the outer
side of the top wall 3-40-t of the can. In accordance with the exemplary
embodiment shown in FIG. 3D, internal threads in 3-30-it in the initiator housing
3-30 mate with external threads 3-38-ct on the wnsert. The threaded wsert 3-38
secures the initiator housing 3-30 to the top of the can and sandwiches the top
wall 3-40-t between shoulders 3-58-sh and a top of the mitiator 3-30. In
accordance with an exemplary embodiment, the insert 3-58 1s commercially
available. Also in accordance with an exemplary embodiment, the threaded msert
3-58 may also have internal threads 3-58-it for mating to a screw 3-37, shown for
example in FIG. 3A. The screw may {orm part of @ mounting assembly for a vent
hood stovetop environment. In still aliernate embodiments, internal threads of
the threaded insert may mate to a custom pin for mounting in a micro-hood

environment.

{6078] FIG. 3E shows a bottoru perspective of an antomatic stovetop fire
suppressor in a closed state, in accordance with an exemplary embodiment of the
present invention. A mounting assermbly 3-50 1s shown at a top 3-05 of the figure
with a magnet housing 3-54 also shown. In accordance with the exemplary
embodiment of FIG. 3D, a magnet within housing 3-54 readily and casily secures
the automatic stovetop fire suppressor to a vent hood above the stove surface. A
fusc 3-10 extends from an inner housed initiator charge, not shown, past an outer
surface 3-22 of the cone shaped bottom lid 3-20. At the outer edge of the lid 3-

20 1s the circumferential channel 3-25. The cylindrical side wall 3-40-s of the

14
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container 3-40 1s shown, where a bottom 3-06 of the cylindrical side wall 3-40-s

seals to the outer channel 3-25 of the cone shaped bottom hid 3-20.

{3079} FIG. 3F shows a bottom perspective of an automatic stovetop fire
Suppressor in an activated state, in accordance with an exemplary embodiment of
the present invention. Although the fire suppressor 1s shown in an activated state,
the fuse 3-10 1s shown in is inactivated state for illustration. Upon activation of
the autormatic stovetop fire suppressor the cone shaped bottorn Hd 3-20 drops
below a bottom 3-06 edge of the side wall 8-40-s creating a radial opening 3-29r.
The limit of the drop height 3-29 is further described above with reference to
FiGs. 3A and 3B. In practice, the wounting assembly 3-50 rervains secured
above the stovetop surface to for, example, a vent hood. In accordance with an
exemplary embodiment, a magnet, not shown, housed in a magnet housing 3-54
provides the mounting connection of the stovetop fire suppressor to the vent
hood. In accordance with embodiments of the present mvention, mounting
devices may afford pivoting of the stovetop fire suppressor such that the bottom
id hangs parallel to the horizontal cooking surface even when the mounting
surface s tilted to the horizontal, An example of such a mounting device is
shown, for example, in FIG. 1A, Referring again to FIG. 3F, the circumferential
channel 3-25 is shown displaced from a bottom 8-06 edge of the cylindrical side
wall 3-40-s by a drop height of 3-29. In accordance with an exemplary
cmbodiment the drop height is greater than 0.20 inches, In accordance with
another exemplary embodiment, the drop height is travel limited to .28 tnches.
In another embodiment, an inner surface, not shown, of the bottom lid 3-20 18

fextured.

{6880] FIG. 4A shows a partial cross section along axial center of a stovetop
fire suppressor in a closed state having a designed breaking point and using a
threaded connection across the interface between the botiom lid and the wnitiator
housing, in accordance with an exemplary embodiment of the present invention.

The mitiator housing 4-30 has a cavity tor an inttiator charge 4-36 and may have
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shoulders, or a catching surface 4-39. Turning to the cone shaped bottom lid 4-
20, travel hmit fingers 4-23 are shown. Heads 4-23-Hd of travel hmit members
4-23 catch lid 4-20 of an activated device on, for example, a shoulder 4-39 on an
witiator housing 4-30, A fuse 4-10 extends from the mitiator charge 4-36 past an
outer surface 4-22 of the cone shaped bottom lid 4-20. At the outer edge of the
1id 4-20 is a groove, or 90 degree angle, or channel 4-25. A scal 4-24 is seated in
the groove 4-23 and seals against an inner side of the contatner wall 4-40-s when
the fire suppressor is in its closed and inactivated state, FIG. 4A. In accordance
with an exemplary embodiment of the present inveution, the seal 4-24 may be a
rubber o-ring. The scal 4-24 prevents leakage of the fire suppressing agent but
does not withstaud initiator 4-30 activation pressure. Housed within the containe
4-40 is a fire suppressing agent 4-49. In the embodiment shown in FIGs 4A-48,
the travel limit fingers 4-23 are integral to the cone shaped lid 4-20 and are made
of plastic. Likewise, the initiator housing 4-30 13 made of plastic with shoulder 4~
39 mtegral to the housing for catching of the travel limit fingers 4-23 upon
activation. Both the 1id 4-20 and the initiator housing 4-30 may be formed by

thermo-molding.

{6081] Also shown in FIG. 4A is the threaded connection between attaching
cylinder 4-28 of the lid 4-20 and the wnitiator housing 4-30. Internal threads 4-30-
it of the initiator housing 4-30 mate with external threads 4-20-¢t on the attaching
cylinder 4-28. The mated threads form the connection between the initiator
housing 4-30 and the bottom lid 4-20. In accordance with the exemplary
embodiment shown in FIGs, 4A and 4B, a reduced cross sectional arca 4-27 is
shown below the threaded conpection in the attaching cylinder 4-28. Similar to
the reduced cross sectional area 3-27 of attaching branches 3-28 in FIGs. 3A-3C,
this reduced cross sectional arca 4-27 1s designed o the attaching cylinder 4-28
of lid 4-20 to provide a desired breaking point. Like the travel limiting members
4-23, the attaching cylinder 4-28 may be integral to the bottom hd 4-20. The
reduced cross sectional area 4-27 may be designed into a thermo-mold of the lid

4-20 or may be created, tor example, by cutting, notching, or scoring the cylinder
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4-28. During assembly of a stovetop fire suppressor in accordance with an
exemplary embodiment of the present invention, the hid 4-20 18 screwed ito the
initiator housing 4-30 seating the lid 4-20 n a closed position, as shown in FIG.
4A. In accordance with an exemplary embodiment of the present invention, an
oftf the shelf aluminum can serves as the container 4-40 and has a diameter of four

mches.

{0682] FIG. 4B shows the partial cross section along axial center of the
stovetop fire suppressor using a threaded connection wn FIG. 4A n an activated
state, in accordance with an exemplary embodiment of the present invention.
When fire lights the fuse 3-10, the initiator charge ignites, and the reduced cross
section 4-27 of the attaching cylinder 4-28 breaks. Fuse 3-10 in FIG. 4B is
shown in its mnactivated state for dlustrative purposes. Upon bresking of the
attaching cylinder 4-28 at point 4-27 below the threaded connection to the
wnitiator housing 4-30 and above the hid 4-20, the hd 4-20 drops until the travel
limnit heads 4-23-Hd catch on the shoulder 4-39 of the mitiator housing 4-30. The
seal 4-24 1s designed to break away readily as the attaching cylinder 4-28 breaks
at 4-27 point with the activation pressure induced by the initiator charge.  As the
lid 4-20 drops below the bottom of the container 4-40, a radial opening 4-29r is
created. The drop height 4-29, the vertical distance between a bottorn edge of
the side 4-40-s of the container 4-40 and the outer edge of the cone lid 4-20,
provides the opening for the fire suppressing agent 4-49 to flow out for fire

suppression.

{B083] FIG. 5 shows an exemplary method of assembling an automatic
stovetop fire suppressor, in accordance with the present invention. A method of
asserubling an automatic stovetop fire suppressor, n accordance with an
exemplary embodiment includes: acquiring an initiator housing with a catching
surface 5-10; securing an nitiator housing to a top inner surface of a container 5-
20; acquiring a bottom lid with travel limiting members 5-30; acquiring a cone

shaped bottom lid with a reduced cross section portion in attaching branches 5-
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40; configuring the travel Hmiting members to catch on the catching surface 5-50;
filling countainer with a fire suppressing agent 5-60; securing the hid to the
inttiator housing via an ultrasonic weld 5-70; and sealing the container along a
bottom edge of the container side wall and an cuter edge of the cone shaped
bottom lid 5-80. In accordance with an exemplary method embodiment, the
travel Hmiting members are mtegral to the cone shaped bottom lid, and the same
is acquired in a single lid. In yet other embodiments, the cone lid has a concave
or convex surface. In still other method embodiments, ribs are disposed on side of
the cone shaped hd which faces the inside of the container, and such 1s acquired
and sealed to the bottom of the container. In one exemplary embodiment, scaling
the hid into the container may take place before and as a separate step frow the
altrasonic welding. In still other embodiments, securing the lid to the initiator
housing S-70 may be via an adhesive. In still other ermbodiments, securing the lid
to the initiator bousing 5-70 may be by mating threads across an initiator housing
and an attaching member or cylinder of the lid. In an exemplary embodiment, the
attaching branches, member, or cylinder may be integral to the lid and formed by

thermo-molding.

{0084} FIG. 6 shows an exemplary method of distributing a fire suppressing
agent in an avtomatic stovetop fire suppressor, in accordance with the preseut
invention., A method of distributing a fire suppressing agent, in accordance with
an exemplary embodiment includes: acquiring a closed container fire suppressor
with cone shaped botton lid 6-13; mounting the closed container filled with fire
suppressing agent over a stovetop 6-20; exposing 4 fuse to a cooking surface 6-
30; igniting a charge in an initiator 6-40; breaking attaching branches at
respective reduced cross section areas 6-50; dropping the cone shaped bottom hid
exposing a radial opening 6-60; catching a vertical drop hmiting member affixe
to the lid on a shoulder of an initiator housing affixed to a top of the container 6-

70; and distuibuting the five suppressing agent via the radial opening 6-80.
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{6085} FIG. 7 shows an exemplary method of manufacturing an automatic
stovetop fire suppressor, o accordance with the present invention. The
manufacturing method mmchudes: thermo-molding an initiator housing 7-10;
thermo-molding a catching surface mmtegral to the mnitiator housing 6-20; securing
a top end of the initiator housing to a top surface of the fire suppressor container
7-30; thermo-molding a plastic bottom lid 7-40; thermo-molding a cone shape in
the bottom lid 7-50; creating a cone angle of at least 20 degrees 7-60; thermo-
molding travel limiting members integral to the bottom lid 7-70; thermo-molding
attaching members with reduced cross section along the length of the attaching
member in the horizontal plane 7-75; positioning the travel linmiting members of
the lid above the calch surface of the initiator housing 7-80; filling the coutaine
with fire suppressing agent 7-90; installing an initiator charge into the initiator
housing 7-100; securing a fuse to extend from an outer hid surface through to the
initiator charge 7-110; positioning the botton lid to seal the bottom of the
container 7-120; and sccuring the bottor Hd to the iitiator housing via an
altrasonic weld joint 7-130. In an alternate embodiment, the bottom Hid is
secured to the mitiator housing via mating threads across the initiator housing and

an attaching cylinder that is mtegral to the lid.

{6086]  In alternate embodiments, other travel limiting configurations may be
employed. For example, a vertical slot or perhaps three vertical slots may be
disposed in the nitiator housing with a corresponding pin or pins integral to or
attached to the bottom Hd. In still alternate embodiments, a catching surface may
be secured to an inner side wall of the container. The cone angle can, as
measured from a bottons horizontal and as shown for example in FIG. 3C, may
also vary across embodiments. The angle may vary with the diameter of the
container, shown for example in FIG. 3A. The angle may also vary in accordance
with a height of the container side wall, where the side wall 3-40-s is shown in

FIG. 3A.
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{6087} In accordance with an exemplary embodiment of the present invention,
a container diameter of four inches and a cone angle of 45 degrees has yielded a
fire suppressing agent distribution rate and pattern which extinguishes a burning
cooking otl fire with nunimal or no o1l splatter. Embodiments of the present
invention may be mounted in a micro-hood or vent hood stovetop environment.
The weight and volume of fire suppressing agent contained in the container of
embodiments of the present invention may be very near that of conventional
automatic stovetop fire suppressors. The initiator charge, in accordance with
embodiments of the present invention, has a lower activation load as compared
with conventional stovetop fire suppressors which separate scored segments in a
metal bottom lid. Upoun activation of an imitiator charge, in accordance with
embodiments of the present invention, the designed breaking point in the
attaching member breaks and a scal across the circurnference of the bottom hid

and a bottom edge of the container sidewall breaks.

{G088]  The present invention utilizes both custom made parts and off the shelf
parts reducing supply costs as compared to a fully customized composition. The
design in accordance with embodiments of the present invention can be
automated for greater efficiency of time and labor and can provide desired
throughput. In accordance with embodiments of the present invention, the
mounting housing is attached at the factory, eliminating any assembly by the end

User.

{3089] Referring to FIG. 8§A, in accordance with another exemplary
embodiment and as in FIG. 3A, the inttiator housing has a cavity for an initiator
charge 8-36 and may have shoulders, or a catching surface, 8-39 Turning to the
cone shaped bottom hid 8-20, travel limit fingers 8-23 wmay be used to catch a hid
8-20 of an activated device on, for example, a shoulder 8-39 on an initiator
housing 8-30. A fuse 8-10 extends from the imitiator charge 8-36 past an outer
surface 8-22 shown in FI(G. 8A of the cone shaped bottom lid 8-20. At the outer

edge of the hid 8-20 is a groove, or 90 degree angle, or channel 8-25. A seal 8-24
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is seated in the groove 8-25 and seals against an inner side of the container wall
8-40-¢ when the fire suppressor is 1u its closed and inactivated state, FIG, 8A. In
accordance with an exemplary embodiment of the present tnvention, the seal 8-24
may be a rubber o-ring, Housed within the container 8-40 15 g fire suppressing
agent 8-49. In accordance with the exemplary embodiment shown in FIG. 8A,
the travel limut fingers 8-23 are integral to the cone shaped 1id 8-20 and are made
of plastic. Likewise, the inttiator housing 8-30 1s made of plastic with shoulder 8-
39 integral to the housing for catching of the travel limit head 8-23-Hd upon
activation, Both the Hd 8-20 and the initiator housing §-30 may be formed by

thermo-molding.

{6090} In accordance with the exemplary embodiment of FIGs 8A-8D, the
attachruent point of §-20-a between the hid 8-20 structure and the mnitiator 8-30 18
a break away connection that may be adhesive or alternate fixation that will break
under the initiator charge 8-36 induced pressure.  During assembly of a stovetop
fire suppressor in accordance with an exemplary embodiment of the present
imvention, the lid 8-20 1s secured, for example by adhesive or weak ultrasonic-
weld to the initiator bousing 8-30 seating the lid w a closed position, as shown i
FIG. 8A. In accordance with an exemplary embodiment of the present invention,
an off the shelf alamimum can serves as the container 8-40 aund has a dhiameter 8-

40-d of four inches,

{6091] FIG. 8B shows a cross section along axial center of the stovetop fire
suppressor of FIG. 8A in an activated state, in accordance with an exemplary
embodiment of the present invention. When fire lights the fuse 8-10, the inttiator
charge 1gniies and the attachment point 8-20- a breaks. Fuse 8-10 in FIG. §B 18
showy in its inactivated state {or ilastrative purposes. Upon breakang of the
attachment 8-20-a between the lid 8-20 and the mitiator 8-30, the lid 8-20 drops
until the travel limit fingers 8-23 catch at the finger head on the shoulder 8-39 of
the initiator housing 8-30. As the Hd 8-20 drops below the bottom of the

container 8-40, a radial opening 8-29r 18 created.  The drop height 8-29, the
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vertical distance between a bottom edge of the side 8-40-s of the container §-40
and the outer edge of the cone hd 8-20, provides the opening for the fire

suppressing agent 8-49 to flow out for fire suppression.

{3092] This height 8-29 can be modified by, for example, a height 8-23-h of
the travel limit fingers 8-23. In accordance with an exemplary embodiment of the
present jnvention, the drop height is near .20 inches. The number of travel
himiting fingers can be three or more, Alternate ermbodiments may comprise
alternate height 8-29 Hmting and hd 8-20 catching mechanmisms 8-39. Instill
alternate embodiments, a modification can be made to the inner side wall 8-40-s
to catch a himiting merober on the lid. Still other emabodiveents may nclude oue
of more slots in the mitiator housing and corresponding one or more pins affixed

to or integral to the cone hid 8-20.

{6093} The cone shaped id has a cone angle, pheta, 8-26. The angle of the
cone influences the flow of the exiting fire suppressing agent. The flow rate and
spatial distribution of the suppressing agent 8-49, in accordance with the present
invention, may be varied by, for example, the drop height 8-29, the angle 8-26
of the cone 8-20, or any combination of the same. The surface of the cone or the
shape of the cone can be modified to alter the flow rate and spatial distiibution of
the fire suppressing agent. For example, alternate embodiments may include a
concave or a convex cone. In alternate embodiments, the surface of the cone may

be, for example, rough, smooth, grooved, or ribbed.

{3694] The location or attachment point across the lid 8-20 to the mitiator

housing 8-30 may also vary across alternate embodiments.

{6095} FIG. 8C shows a bottom perspective of an automatic stovetop fire
suppressor in a closed state, i accordance with an exemplary embodiment of the
present invention. A mounting assembly 8-50 1s shown at a top 8-05 of the figure
with a4 magnet housing 8-54 also shown. In accordance with the exemplary

embodiment of FIG. 8, a magnet within housing 8-54 readily and casily secures
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the automatic stovetop fire suppressor to a vent hood above the stove surface. A
fuse 8-10 extends frovu an inver housed mitiator charge, vot shown, past an outer
surface 8-22 of the cone shaped bottom lid 8-20. At the outer edge of the lid 8-
20 1s the circumferential chanuel 8-25. The cyhindrical side wall §-40-5 of the
container &-44 is shown, where a bottom 8-00 of the cylindrical side wall 8-40-s
seals to the outer channcl 8-25 of the conce shaped bottom hid 8-20. Also shown,
in accordance with yet another embodiment, are indents 8-87 in the bottom hid.
These indents may have a raised surface on an inner side of the lid 8-20 and a
depression in outer surface 8-22 of the hid 8-20. When five hights the fuse 8-10,

the initiator charge ignites and the fixation at the attachment point breaks.

{6096} FIG. 8D shows a bottom perspective of the automatic stovetop fire
suppressor in FIG, 8C i an activated state, in accordance with an exemplary
embodiment of the present invention. Although the fire suppressor is shown in
an activaied stale, the fuse 8-10 is shown in its mnactivated state for tllustration.
Upon activation of the automatic stovetop fire suppressor the cone shaped bottom
id 8-20 drops below a bottom 8-06 edge of the side wall 8-40-s creating a radial
opening 8-29r. The hmit of the drop height 8-29 1s further described above with
reference to FIGs. 3A and 3B. In practice, the mounting assembly 8-50 remains
secured above the stovetop surface to for, example, a vent hood. In accordance
with an exemplary embodiment, a magnet, not shown, housed in a magnet
housing 8-54 provides the connection of the stovetop {ire suppressor and a vent
hood. The circumferential channel 8-25 is shown displaced from a bottom K-06
edge of the cyhindrical side wall §-40-5 by a drop height of 8-29, In accordance
with an exemplary embodiment the drop height is greater than .20 inches. Also
shown are indents ¥-87 on an outer side 8-22 of the cone shaped bottom lid 8-20.
In an alternate exeruplary erabodivaent, the cove shaped bottom hid does not have
radial indents or ribs. In another embodiment, an inner surface, not shown, of

the bottom lid R-20 1s texiured.
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{6097} FIG. 9A shows a partial cross sectional view taken along axial center of
a stovetop fire suppressor in a closed state using a reduced cross sectional area at
a connection point across the lid and the initiator, in accordance with an
exemplary embodiment of the present invention. An mitiator housing 9-30 has a
cavity for an nitiator charge 9-36, In accordance with the exemplary
cmbodiment of FIG, 24, the mitiator housing has shoulders, or a catching surface
9-39. The cone shaped bottom lid 9-20 has travel limit fingers 9-23 with head 9-
23-Hd for catching the lid 9-20 on shoulder 9-3% upon device activation. Similar
to the exemplary evabodimoent shown in FIG. 3B, the height 9-23-h of the travel
fimit members 9-23 can be increased or decreased to modify a drop height of the
hid. In accordance with the exemplary embodiment shown i FIG. 94, the travel
limit fingers 9-23 are integral to the cone shaped lid 9-20 and are made of plastic.
Likewise, the mttiator housing 9-30 1s made of plastic with shoulder 9-39 tegral
to the housing for catching of the travel Himit fingers 9-23 upon activation. Both

the 1id 9-20 and the initiator housing 9-30 may be formed by thermo-molding,

{0098] A fuse 9-10 extends from the mnitiator charge 9-36 past an outer surface
8-22 of Iid 9-20. At the outer edge of the 1id 3-20 1s a groove, a 90 degree angle,
or a channel 9-25. A seal 9-24 is seated in the groove 9-25 and scals against an
nner side of the container wall 9-40-s when the fire suppressor is wn its closed
and inactivated state, FIG. 9A. In accordance with an exemplary embodiment of
the present invention, the seal 9-24 may be a rubber o-ring. The seal 9-24
prevents leakage of the fire suppressing agent but does not withstand initiator 9-
30 activation pressure. Housed within the container 9-40 1s a fire suppressing

agent, not shown.

{6098]  Inaccordance with the exeruplary erabodireent of FIG. 9A, the
attaching member 9-28 may be sccured to the initiator housing by, for example,
an adhesive or by an ultrasonic weld 9-27-b. A reduced cross sectional area 9-27

is employed at the attachment point of the id’s 9-28 attaching member 9-28 to
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the initiator housing 9-30. This interface 9-302 is shown in more detail in FIG.

9B,

~

{301066] FIG. 9B shows an attachment portion of the cross sectional view of FIG.
9A in greater detail, in accordance with an exemplary embodiment of the present
wvention. The clemments of FIG. 9B are not necessarily to scale. In practice, the
adhering coustituent 3-27-b may not be at the scale of the other elements of FIG.
9B. In accordance with the embodiment of FIG. 9B, under mitiator charge
induced activation pressure, the attaching memwber 9-28 hreaks at the reduced
cross section 9-27. In accordance with the embodiment of FIGs.9A and 9B,
shoulder 9-39 extends outwards from attachment point 9-27-b. In still alternate
embodiments, in accordance with the present invention, the designed breaking
point may be at another location in the attaching member, while still maintaining
the integrity of the travel limiting members and the lid upon activation of the fire

SUPPIesSor.

j60101] While specific alternatives to steps of the invention have been described
herein, additional alternatives not spectfically disclosed but known in the art are
intended to fall within the scope of the invention. Thus, it is understood that
other applications of the present wnvention will be apparent to those skilled n the
art upon reading the described embodiments and after consideration of the

appended drawings.
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CLAIMS
What is claimed is;

I. An automatic stovetop fire suppressor, the device comprising:

a can comprising a top wall and a cylindrical sidewall;

a plastic cone shaped bottom lid secured to a bottom of the can and forming a closed
container; and

a fire suppressing agent housed in the closed container.

2. The device according to claim 1, further coraprising:
an initiator housing secured to a top wall of the can; and

an ultrasonic weld securing the lid to the initiator housing,

{22

The device according to claim 2, further comprising:
a fuse extending from an initiator charge housed in the initiator housing to an outer side

of the cone shaped bottom lid.

4. The device according to claim 3, further comprising:

au attaching reember integral to the bottorn lid and ultrasonically welded to the imtiator
housing; and

a designed breaking point of reduced horizontal cross sectional area in the attaching

member.

5. The device according to claim 1, further comprising:
at least one travel limiting mernber integral to the bottom lid caiching the bottors hid

upon activation of the stovetop five suppressor and hmiting a drop height of the hid

6. The device according to claim 5, wherein:

the at least one travel limiting member is at least three mechanical fingers.
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7. The device according to claim 6, further comprising:
a catching surface oun the initiator housing upou which mechanical fingers catch upon

activation of the stovetop fire suppressor.

8. The device according to claim 6, further comprising:
a catching surtace on an mner side of a container sidewall upon which mechanical

fingers catch upon activation of the stovetop fire suppressor.

8. The device according to clai 5, further comprising:

the drop heightis  0.20 inches.

10. The device according to claim 1, further comprising

a seal between g bottom of a container side wall and a circumierence of the bottom lid.

I, The device according to claim 19, whercin:

the seal 1S an o-ring.

12. The device according to claim 11, wherenu

the g-ring seats in a groove in a circumference of the bottom lid.
13. The device according to claim 1, further comprising:
a circumferential channel in the bottom lid sealed to a bottom odge of a contamner side

wall,

14, The device according to claim 1, further coraprising:

a 45 degree angle between a horizontal and the cone shaped bottom Lid.

5. The device according to claim 1, further comprising:

a four inch diameter of the cylindrical sidewall,
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16. The device according to claim 1, further coraprising:
an initiator housing secured to a top wall of the can; and
a fuse extending from an imitiator charge housed in the mnitiator housing to an outer side

of the cone shaped bottom lid.

17. The device according to claim 16, further comprising:
an initiator housing secured to a top wall of the can;
internal threads at a bottorn of the initiator housing;
an attaching cylinder integral to the bottom lid;
external threads in the attaching cvlinder;
wherein, the internal threads mate with the external threads, forming the closed

container.

I8. The device according to claim 17, further comprising:
a designed breaking point of reduced horizontal cross sectional area in the attaching

cylinder below the external threads.

19, The device according to claim 17, wherein:
the threads at the bottorn of the frutiator housing are external; and

the threads in the attaching cylinder are internal.

20. The device according to claim 17, further comprising:
internal threads in a top of the initiator housing:
au insert disposed through the top wall;
external threads in a bottom of the insert;
shoulders of the msert disposed on an outer side of the top wall; and
wherein, the internal threads in the top of the mitiator housing mate with external

threads in the bottom of the insert.
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21, The device according to claim 20, wherem:
a mount for the automatic stovetop fire suppressor is mechanically connected to the

insert.

22, A method of assembling an automatic stovetop fire suppressor, the method comprising:
acquiring an inifiator housing with a catching surface;
positioning the initiator housing within a can;
the can comprising a top wall and a cylindrical sidewall;
securtng an witiator housing to the top wall of the can;
acquiring a bottom lid with travel Himiting members;
configuring the travel limiting members to caich oun the catching surface;
filling the can with a fire suppressing agent;
securing the lid to the initiator housing via an ultrasonic weld; and
sealing the lid along a bottom edge of the can side wall and forming a closed container

in the automatic stovetop fire suppressor.

23. A method of distributing a fire suppressing agent in an automatic stovetop fire
suppressor, the method comprising:

acquiring a closed container fire suppressor with cone shaped bottom lid;

raounting the closed contawner filled with fire suppressing agent over a stovetop;

exposing a fuse to a cooking surface;

igniting a charge 1n an mitiator housed within the closed container;

breaking a designed breaking point of attaching members;

dropping the cone shaped bottom hd exposing a radial opening;

catching a vertical drop livmiting member tntegral to the Iid on a shoulder of an wmitiator
housing affixed to a top of the container; and

distributing the fire suppressing agent via the radial opeuning.

24, A method of manufacturing an avtomatic stovetop fire suppressor, the method

comprising:
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thermo-molding an initiator housing;
thermo~molding a catching surface integral to the juitiator housing;
thermo-molding at least one attaching member mtegral to the bottom lid;

securing a top end of the nitiator housing to a top surface of the fire suppressor

container;

thermo-molding a plastic bottom lid;
thermo~molding travel limiting members integral to the botton lid;

positioning the travel limiting members of the lid above the catch surface of the

jnitiator housing;

N2
(o]

b
-3

28,

filling the container with fire suppressing agent;

installing an mitiator charge wto the mittator housing;

securing a fuse to extend from an outer lid surface through to the initiator charge;
positioning the bottom lid to seal the bottom of the container; and

securing the bottom lid to the initiator housing via an uitrasonic weld.

. The method according to claim 24, further comprising:

thermo-molding a cone shape in the bottom hid.

. The method according to claim 25, further comprising:

creating a cone angle ot 45 degrees.

. The method according to claim 24, further comprising:

ultrasonic welding of the at least one attaching member to the initiator housing,

The method according to claim 24, further comprising:

mating external threads of an off the shelf insert to internal threads of the thermo-

molded internal threads; and

sandwiching a top side of the fire suppressor container in between shoulders of the

insert and a top of the initiator housing,
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29, The method according to claim 24, further comprising:
thermo~-molding a reduced horizontal cross sectional area in the at least ove attaching

member,

30. The method according to claim 24, wherein:

the at least one attaching member 1s an attaching cylinder,

31. The method according to claim 30, further comprising:

Thermo-molding or cutting external threads in the attaching cylinder.
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