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THE INVENTION 5 This application relates to a type of fire suppressor
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Tests have sted that the initial formation of bubbles may be the
rate-determning step at these |ow tenperatures, particularly for a highly
sol ubl e 25 gas.Typically, a valve is triggered to open, and bubbles of a dissolved gas rapidly

form in the agent creating a foaming mixture that expands and discharges from the
suppressor canister. The formation of this foam is of critical importance to the
15  effective deployment of the agent.

Recent studies of the phenomenon have indicated that the proportion of agent
discharged decreases as the temperature decreases. This is believed to be due to a
combination of thermodynamic and kinetic effects. Some gases become less soluble
in the liquid agent at low temperatures, but also the rate of bubble formation will

20 change.

In order to grow, the bubbles must overcome a pressure inside the suppressor
and also the resistance caused by the surface tension of the liquid, which increases at
low temperature. Tests have suggested that the initial formation of bubbles may be
the rate-determining step at these low temperatures, particularly for a highly soluble

25  gas.

It is known to provide nucleation sites on a surface to form gas bubbles. One
example of a nucleation site is the inclusion of surface imperfections on champagne
flutes. Such a site can provide a surface where gas molecules can agglomerate.

However, nucleation sites have not been utilized in fire suppression

30  cylinders.



It is known to provide nucleation sites on a surface to form gas bubbl es.
One exanple of a nucleation site is the inclusion of surface inperfections
on chanpagne flutes. Such a site can provide a surface where gas nol ecul es
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invention. Figure 3 shows a third enbodi nent of the present invention. 15

Figure 4 sHioms the faloving epsad¢atientandf drawingpr Biselotlowingenf which isDEPRELED
DESCRI PTI Ogl OF. THE PREFERRED EMBODI MENT A fire suppression cylinder 20 is
illustrate efcﬁlpﬁf)ﬁure 1. Such a nodule may be included in the wall 24 of a
vehi cl @gp such as a ground vehicle or aircraft. An area

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a first embodiment of the present invention.
Figure 2 shows a second embodiment of the present invention.
Figure 3 shows a third embodiment of the present invention.

15 Figure 4 shows a fourth embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A fire suppression cylinder 20 is illustrated in Figure 1. ‘Such a module may

be included in the wall 24 of a vehicle, such as a ground vehicle or aircraft. An area

20 22 to be maintained free of fire is associated with the module 20. A valve 30 is

selectively controlled by a control 31 to open, and allow an agent to be directed into

the area 22. The operation of the valve 30 and the control 31 may be as disclosed in

U.S. Patent Application Publication 2006-0016608, the disclosure of which is

incorporated by reference. While the fire suppression cylinder is shown with its

25  nozzle extending through wall 24, it may be more common for the cylinder to be

mounted in a bracket on an outer side of the wall, with an opening extending
through the wall.

The module 20 includes a canister 26 receiving a liquid agent 28, and a gas

32. The agent 28 includes some dissolved gas. A lower portion of the walls 34 of

30  canister 26 is roughened, such as is shown in exaggerated size at 36. The size of the

imperfections on the metal wall of the canister 26 is exaggerated as shown at 36 to

illustrate the fact of the roughened surfaces. The surfaces may be roughened after



20 22 to be maintained free of fire is associated wwth the nodule 20. A
valve 30 is selectively controlled by a control 31 to open, and allow an
agent to be directed into the area 22. The operation of the valve 30 and
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it will not react with the liquid suppressor agent 28. In an illustrated embodiment, a
15 3-D mesh material is utilized. Again, the 3-D surfaces will provide nucleation sites.
While several embodiments have been shown, another way of forming the
roughened surface, in the Figure 1 embodiment for example, would be to simply
attach a rough lining to the inside of the cylinder. In such an embodiment, the
material utilized to provide the lining would also preferably be selected such that it
20  would not react with or dissolve in the liquid agent, as is the powder of the Figure 2
embodiment.
Figure 4 shows yet another embodiment 70 wherein the canister 72 includes
a gas cylinder 74. The gas cylinder 74 communicates with the control 31, such that
when the control 31 actuates the valve 30, it also actuates the gas cylinder 74 such
25  that it begins to inject gas bubbles through a pin 76 into the liquid suppressor agent
28.
In sum, four embodiments have been disclosed wherein a feature is provided
within the canister that will increase the production of bubbles within the liquid
agent. As can be appreciated, the production of the bubbles preferably occurs at
30  discharge, and during operation of the dispensing of the fire suppression materials

toward the fire. Bubbles will form without the feature, as in the prior art. The

features increase the number and rate of formation of such bubbles. The feature may



bi car bonat e, potassi um bi carbonate, and ammoni um di hydr ogen phosphat e.
Figure 3 shows yet another enbodi nent 60, wherein the canister 62 is
provided with an included surface 64. The included surface 64 is selected
such that betrowghdneddurfaeac (Figidehl X, e pbwaer (Figupp2)essnie mghided d8rfaden an
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it also actuates the gas cylinder 74 such 25 that it begins to inject gas
bubbl es t hrsidéd ta dgienming thartrae sdope pndeorders @ppriebwentigent  28. In sum four
enbodi nents have been disclosed wherein a feature is provided wthin the
cani ster that will increase the production of bubbles within the liquid
agent. As can be appreciated, the production of the bubbles preferably
occurs at 30 discharge, and during operation of the dispensing of the fire
suppression materials toward the fire. Bubbles will formw thout the
feature, as in the prior art. The features increase the nunber and rate of
formati on of such bubbles. The feature nay 3 be roughened surfaces (Figure
1), a powder (Figure 2), sone included surface



(Figure 3), or actually a systemfor injecting bubbles (Figure 4). O
course, these are exanples, and other ways of increasing the formation of
bubbl es may al so come within the scope of this invention. 5 Wile

enbodi ments of this invention have hEgeAIMiSscl osed, a worker of ordinary
skill in this art would recognize that certain nodifications would cone
within the scope of this invention. For that reason, the follow ng clains
shoul d be studle true scope and content of this

i nvention. 4 CLA %ﬁtsufpreﬁ?l?? %H’s‘%bﬁ?rggréﬁl% cyl i nder conprising: a valve at
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receiving a |liquid suppressor agent and a pressurized gas; and a feature

W thin & paedeiong @hqmsupmmostagentm@ pWSerZﬁég@ﬂ \aedt he liquid suppressor
agent, said featu e for_increas t rnat 0 s_bubbl in the
"aui @ suppr esedr aghe Vs 8 Borlih of aifermsis? duf pEFTRAHE SR Cherei n
sai d feat Ursﬁpég@ss%@ﬁ%%@ MY feRRes for‘l‘@drm‘:a%lr%fth@%rhﬁﬁﬁﬁ 0 V\ﬁﬁ@ﬁﬁﬂb@é& \Qifthlﬁfihed

cani ster. he cylinder as set forth in claim?2 erein said feature is

f or med onl yiqatd suppygssariagentof sai d i nner wal | of said canister that will be

associated with the 15 approximate |evel of the |iquid suppressor agent. 4.
The cylinder as set forth in claim2, wherein said feature is a roughened
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wherein a hei ght of “said roughened surfaces on said inner wall is |ess than
1 mm walls of at least a portion of said canister.
3. The cylinder as set forth in claim 2, wherein said feature is formed only at a

portion of said inner wall of said canister that will be associated with the

15  approximate level of the liquid suppressor agent.

4. The cylinder as set forth in claim 2, wherein said feature is a roughened

surface on said inner wall.

20 5. The cylinder as set forth in claim 2, wherein a height of said roughened

surfaces on said inner wall is less than 1 mm.

6. The cylinder as set forth in claim 5, wherein the height of said roughened
surfaces on said inner wall is between .1 mm and .5 mm.

25
7. The cylinder as set forth in claim 1, wherein said feature is the inclusion of a

powder material within the liquid suppressor agent.

8. The cylinder as set forth in claim 7, wherein said powder may be one of
30  silica, alumina, talc, mica, sodium bicarbonate, potassium bicarbonate, and

ammonium dihydrogen phosphate.



6. The cylinder as set forth in claim5, wherein the height of said
roughened surfaces on said inner wall is between .1 mmand.5 mm 25 7. The
cylinder as set forth in claim1, wherein said feature is the inclusion of a
powder matexial THetdylindérs det Garttdinselpipt ¢€setércBoBtfeatBre iSheswefakce nders as set
forth in claim7, wherein said powder may be one of 30 silica, alum na,

tal ¢, m ca,indeddiwtbincadosnistes, agbowhish iVﬂi/hhﬁi submptesd tie theahigrid SHPRERISOIM
dihydrogenaggﬁsphate. 5 9. The cylinder as set forth in claim1, wherein the
feature is Surface that is included within said canister, and which w ||
be subnmerged in the liquid suppressor agent. 5 10. The cylinder as set
forth in claim9, wherein said surface is a 3-D material included wthin

t he canPstdf:. 1ilheTydinggr dsnwgeifortisinsepint 8y wheiem sdidiswifae, iswwheDematesial d 3- D
mat eri al iSl&u %%ﬁilgal%mfgbe cylinder as set forth in claim1, wherein
sai d featurg"1's% 3%8> %ﬁl Kdér  that is operable to inject gas bubbles into
the liquid suppressor agent when a fire has been identified. 6

11.  The cylinder as set forth in claim 10, wherein said 3-D material is a mesh.

10 12.  The cylinder as set forth in claim 1, wherein said feature is a gas cylinder
that is operable to inject gas bubbles into the liquid suppressor agent when a fire has

been identified.





