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present disclosure relates to devices and nethods for

suppressi ng and/ or extinguishing a fire. In
particul ar, theFIRESHRPRESSADEUDEVIGEAND to devi ces

and met hods nﬁemwnm%ﬁ é@é:ﬂ&n%ﬁ&k%bﬂ? ng a

fire associated wth con
DESCRIPTION OF THE INVENTION

Related Applications

[001] This application claims the benefit of priority under 35 U.S.C. § 119(e)
of U.S. Provisional Application No. 60/784,448, filed on March 22, 20086, the
disclosure of which is incorporated herein by reference.

Ficld of the invention

[002] The present disclosure relates fo devices and methods for
suppressing and/or extinguishing a fire. In particular, the present disclosure relates
to devices and methods for suppressing and/or extinguishing 2 fire associated with

a cordainer.

Background

[0C3] In some instances, it may be difficult to suppress andfor extinguish a
fire due to the nature of the location of the fire. For example, a fire associated
within an interior of a container may be difficult to suppress and/or extinguish
because it may be difficult to deliver an effective extinguishing agent to the iocation
of the container and/or it may be difficult fo deliver an effective extinguishing agent
to the interior of the container, so that the extinguishing agent may be applied to the
fire.

[004] An example of a fire that may be difficult to suppress and/or
extinguish due fo the nature of the location of a fire may inciude fires associated
with cargo. For example, cargo fires on board freighter aircraft may be intrinsically
cangerous and/or difficult to extinguish because, for example, access 1o the cargo
area may be restricted ar impractical once the cargo has been positioned within the
freighter aircraft.

[005] For example, the airfreight industry uses containers and patiets,
which are somefimes generically referred to as “Unit Load Devices” or “ULDs,” to
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[7] Once | oaded into the cargo area of a freighter

aircraft fuselage, only the nost forward containers

may be accessible to flight crews. Even the npst
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further subject of the invention relates to
suppressi ng and/ or extinguishing a fire associ at ed
with a container by delivering a fire extinguishing
agent to the interior of the container. A further
subj ect of the invention relates to suppressing
and/ or extinguishing a fire associated with a
cont ai ner that does not undujy hinder processes
associated with noving the container into a cargo
ar ea. [12] The invention may seek to satisfy
one or nore of the above-nentioned subjects. Although
the present invention may obviate one or nore of the
above-nentioned desires, it should be understood that
some aspects of the invention m ght not necessarily



SUMVARY [13] In the foll ow ng description,
certain enbodi nents will becone evident. It should be
understood that the exanple enbodi nents, in their
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[17] Aside fromthe structural and procedura
arrangenents set forth above, exanpl e enbodi nents
coul d include a nunber of other arrangenments such as
t hose expl ained hereinafter. It is to be understood
that both the foregoing description and the foll ow ng
description are exenplary only. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 18] The acconpanyi ng draw ngs
sueh ¢hat uponpaotiartioh ioh theendxparssan agert, hepaolunmof exliends from the
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dr awi ngs, [19] Fig. 1 is a schematic, parti al
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such that the column extends from the -housing; and delivering the fire

extinguishing agent to an interior of the container.
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[23] Fig. 4 is a partial, schematic section view of

the exenpl ary enbodi nent of Fig. 1 depicted during
operation; and [24] Fig. 5is a schematic,

partial cutaway view of the exenplary enbodi nent
depicted in Fig. 1 located in an exenplary vehicle.
DESCRI PTI ON OF EXEMPLARY ENMBODI MENT [ 25]

Ref erence will now be nade in detail to an exenplary
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[025] Reference will now be made in detail to an exemplary embodiment

of the invention. Wherever possible, the same reference numbers are used in the

drawings and the description to refer to the same or like parts.



[28] The hollow cylinder 16 of the main housing 14
may be configured to receive a colum 28. As
schematical l y-depicted in Fig. 2, the exenplary
w&ihegigent of the columm 28 defines an expapgirRR2007/006981
amber 30 and an exti ngui shing agent chanber 32. The
expansi on chanber 30 is configured to receive, for
exanpl e, an expansion agent 34 (e.g., a pyrotechnic
charge), and the extinguishing agent chanber 32 is
configured to receive a fire extinguishing agent 36
(e.l§26] a Adaoeding texhemgamnm@mmmmeahnepucmg%s 1-4 a

oI ARSNGBt SRR o B v o

dem 10 imAycbe Brcamibmrf arcasdhisi mgyireidardt aigenst suhdwhaoe

imeeipRE RREEb IRy Yl s Sundlishinagest For syemplesuch =

devingy 10 maybkepasiigned éctis ucmhﬁbga o@ntﬁmgu &a6h titat it ma be

actlgﬁfé%rﬁfaﬁcrir%\n)‘?g fife %%Eg‘%‘ﬁﬁiﬁ agegf {g) thg%&tq 9r (5015 Fcbh-:,eégtenor

defingd phyethe @oatasmm: &or ekampbe, amal ar, meranahdh dévises 10 accordlng to

o DSk E A R A E|5 SnGreoven on

OF ngfei Gargy canfainarsdatatad in ahuangp agendf dmaireial Sigh ddites 10

ma 6 T, 301 HBbl. e el SRR o okl B orer

althpugly other Lﬂ>¢%ﬁ}3narajm asbwlcetlbmsmré&ntemplaied $uidh adfor

SxaRIS R cfter g6 Ve SuBRR Tl ke B8in Fod sPso on

ei 1007 t he sqmematmaumeequ iroiFigs mrﬁmmpiahaembbumnt of

the gétuaﬂ}el Zeiﬂglu\%% '%ﬁﬁaﬁ?h@%m g\%r ﬁgvgtl%‘a qq egﬂn%éﬁg gﬁd‘%@' define a
holi% ,ay;mgrg@ kaxing @mrmﬁ well éﬁgngmetem.i afl endp@nfrey 20 ahan

oppdSingleth1Oh3Ry gl 8 SO EARAFa lasonse

con and sea
locatesh withia the holiawi elintir 116 pidiscedt the dharing 20. ame @Bde/stop 22

mayl B r%RER it te REROY cgﬁﬂkgsé'olfﬁ ‘Qﬁ'ﬁ Bk g{&“{) O% rg%qnqr%aﬁ (e.g., a

i ncl udes a cap porti )ase por
snap gaghot e Bipin GOHEV'Q ‘Hemaydreaprovidedideith pneturwnmr@%cuntmg iugs

26 cOARGUABYIIS hhMIINEIRIA 1) F?g?% thud 100 d%ésr% ipBfan

base portion 58. The cap
Altesnalively cor lﬁcﬁqqﬁ@g-n 5ghelf grudiwmsphay bei mov:ueézimipérmrt appropriate

mouRBhd bPtHe &8Viegddqeb2, to forma housing 64 configured
' o rﬁgge e an expansi on, agent 34, which may be on the

he holigw syfinder;i Gaf lhadﬂaiﬂdlmlslﬁg iéineay bé configured to
rece(ve aGcmluwﬁmB t hg Micgny-aes}ag ci # ﬂg"ﬁ" tﬂa%x%g@?%m

S's ray

t |
emba ﬁf‘é}i D?ﬁ‘?n%%‘srﬂ;ﬁa?% gefians ag exgansion ishabier 32 arid ane

| t
f::;; ﬁ"g SeriTERISE e SRBENSIaN chambll S I Coffilrdd o
T

él'fheﬁ’@ﬂ"aﬁ Aoent 3¢ (=g B meteChagc diwrge), and the
extingoading agtirﬂ m&m@ﬂ?}?ﬁl&oﬁ%ﬁ&dﬁ%@%&eﬁg %ni‘i}@f%ﬁ%g& ShiCagent
36 (e col u:{m 28, According to sofe
%t PrbG S %S%@Srﬁvffewahﬁ@rcf@zg%dmmexmmawt 34 and/or

the fiod sH) Bess
erfryuisiingaye e 0?9%{3 B %ﬁnfé‘ iea ﬁﬁﬁ;n%?%!?ﬁéns%n a§é’ﬁ&e

a se e separator 6 I nc
"a"‘“ﬁg?r% Y # ke Bxtinausingingest paradas 4@6'815990110@!3! The fire
’ configured to delay ignition of the fire
ext i ngui shingagent 36 via ignition of the expansion
agent 34 until such tine as, for exanple, the timng
fuse 67 burns through and jgnites the extinguishing
agent 36. The separator 66 may be pl aced above (e.g.,



WO 2007/ 111897PCUUS2007/ 006981 on top of) the

extingui shing agent 36. The expansion agent 34, which

may be in the formof a cartridge, nmay be placed in
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[ 36] The pi ston end cap 52 may be nounted on the
columm 28 via respective threaded portions 54 and 50.
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configured to rel ease fire.gxtinguishing agent 36 a
plurality of times, for exanple, four to six tines.
In particular, the device 10 may be configured to
rel ease fire extingui shing agent 36 on a first
occasion, such that, for exanple, a fire within a
contai ner is suppressed for a period of time ranging
from for exanple, about 30 m nutes to about 45



In this fashion, sone enbodi nents of the device 10
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for an extended duration of tinme, for exanple, up to
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upper poriion 84 of the hollow cylinder 116 of the main housing 14 via the aperture
68 in the cap portion 56. As the pressurized gas increases the pressure between
the cap portion 56 and the end wall 18 of the main housing 14, the column 28 is
pushed toward the opening 20 of the hollow cylinder 16 of the main housing 14,
which, in tum, pushes the piercing end 42 of the column 28 with sufficient force o
pierce, for example, a wall of a container {(e.qg., a top of a cargo container, for
example, when ihe device 10 is mourted above a container in a cargo area). The
guide/stop 22 and the cap portion 56 of the piston end cap 52 are configured such
that the movement of the column 28 is stopped when the cap portion 56 abuts the
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1. A device for suppressing and/or extinguishing a
fire, the device associated with a container in the
vicinity of which the device is positioned, the

nprising: a housing defining a hol leWysnn7/006981
Wésiﬁ%z{i/gw&gn a colum configured to be recelve

within the holl ow sl eeve, the colum defining a first
chanber, a second chanber, at |east one aperture, and
a piercing end configured to pierce a barrier,

wherein the first chanber is configured to receive an

gmng @naq:ﬁa&eﬁtadhé BEILPRE 28 Frarh §EB§rratlh§ fRPA thIHR
cei_ve fire extlngﬁlfshln

houigig §fn TREWEERD P8 mgurb@osa?%raﬁd ma(ormﬁgured for

exaMApiEY 86 et thé prdes R BRRSHAGE @g&gﬁmoﬁ BE e Th R 34 doses
fromthe housi so as to enable the piercing end to
mtﬁ'é‘ﬁ@f’gé‘t%“rﬁﬁeméngea?W@P agyirs P-enabl e the fire

ext[ueg]Jl sighRignasrens e&ﬁahﬁoﬁ AgereBE thayhi8o3BskiNinSdtVhtion of the
ontal ner via at [ east one apert ure.

PG Ue 67 bt SEPFANTIO0 . RBFEILie BING Y &1 b araioh to the
extnﬁ@ﬂl@hir@ég@mtmﬁa@ﬁmfaz theé frs sﬁmgu%m@sgém&% ighited, which
g§ Wg'xea{i%xgs Ijl]ee eI(tIIrEgeUIg?')I(llt'ilg %ﬂgﬁsﬁelr %% cf%he column 28 via, for

example, apertures 44 and/or baffles 46 (which may serve {o cool the fire
extinguishing agent 36) into interior of the container that has already been pierced
by the piercing end 42 of the column 28. The gas released into the interior of the
container may serve to form a gas cloud that may suppress and/or extinguish a fire
in the interior of the container by, for example, smothering and/or interfering with
the combustion process of the fire in the container.

[038] According to some embodiments, the device 10 may be configured
fo release fire extinguishing agent 36 more than once. For example, the device 10
may be configured fo release fire extinguishing agent 36 a plurality of times, for
example, four to six times. In particular, the device 10 may be configured to
release fire extinguishing agent 36 on a first oceasion, such that, for example, a fire
within a container is suppressed for a period of time ranging from, for example,
about 30 minutes to about
45 minutes. Thereafter, the device 10 according to some embodiments may be
configured to release fire extinguishing agent 36 a second time, for example, to
suppress any fire in the container that has reignited or flared up as a result of
diminishing effects of the fire extinguishing agent 38 released on the first occasion.
The device 10 may be configured fo repeat the release of fire extinguishing agent
36 a number of times at intervals that are either relatively constant or that vary. For
example, the device 10 may include a plurality of supplies (e.g., peliets) of fire
extinguishing agent 36 contained within the extinguishing agent chamber 32. Each
of the supplies of fire extinguishing agent 36 may be ignited independentiy of one
another at different times via, for example, electronic fuses and/or chemical fuses
that are configured to sequentially ignite the supplies of fire extinguishing agent 36.
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exti ngui shing pyrotechnic charge. 4. The device of
claiml1, further conprising an igniter |ead
configured to activate the expansion agent. 5. The

ng 'f-ffiﬁs&f claim1, further conprising a ti E‘i*mfshb%‘?/oosm

configured to- activate the fire extlngwshl ng ag
after activation of the expansion agent. 6. The
device of claiml, wherein the device is configured
to activate the fire extinguishing agent a plurality
of times. 7. A cargo vehicle conprising a device

in ARSI s bR L RbBlimIE bRHE ddVice 10 may be configured to suppress
a fire in a container for an extended duration of time, for example, up to about 4
hours.

[040] According to some embodiments, the device 10 may be activated
remotely and/or automatically. For example, as schematically-depicted in Fig. 5,
one or more detection devices 90 may be used to detect smoke, heat, and/or fire
91 associated with a cargo container 92 in a cargo area 94 of an aircraft 96. Such
detection device(s) 80 may be configured to send a signal indicative of the detected
smoke, heat, and/or fire 91 o a controller 98 that sends a signal to the device 10
{e.g., to the igniter lead 70, which, in tumn, activates the column 28 of the device 10
to pierce a wall of the container 82 and deliver the fire extinguishing agent 36 o the
interior of the container 92). Alternatively, or in addition, the signal from the
detection device(s) 90 may result in an indication to a flight crew of the detected
smoke, heat, and/or fire 91, and the flight crew may manually acfivaie a system that
sends 3 signal to the device 10, which activates the device 10.

[041] Although the exemplary embodiment of the device 10 has been
described in relation to an aircraft, use of the device 10 is not limited to an aircraft.
For example, it is contemplated that the device 10 couid be used in other
environments that might experience a fire in a location that might render it
impractical for manual application of a fire extinguishing agent and/or on an
opposite side of a barrier.

[042] This application also inciudes an attached document, which
discusses some exemplary aspects and examples of optional features.

[043] It will be apparent to those skilled in the art that various
modificaiions and variations can be made fo the structure and methodology
described herein. Thus, if should be understood that the invention is not iimited to
the subject matier discussed in the specification. Rather, the present invention is
intended to cover modifications and variations.
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container is a cargo contai ner associated with the.
cargo vehicle, the housing being nounted in the cargo
vehicle in the vicinity of the cargo container. 8.
The cargo vehicle of claim 7, wherein the cargo
vehi cl e conprises one of an aircraft, a truck, a
c'ﬂf"i"& n, and a ship. 9. The cargo vehicle of claim?7,
urt her co ri sing 0 area onfi ur d to.receive
1. & ph RSP SIPRISTNRS BOHPRPRIBUSTRR G Ben e ARt preayiated
wit®fa tc'&ﬁtaﬂ'%\“ if Ethe@ VRInitP WTt ®Aich nthbheevw w pakilioneih 186 device
enabl e the piercing end to penetrate the container.
-Cor&@'s'"ghe cargo vehicle of claim9, wherein the cargo
ar eanhbSsikPadrnig’ £Rollow IRSR1 Nt car go contai ners in
predeterm ned | ocations, and t a%ipl d?
he column

i s Froglimey coFiourRsl {8 Be HEEgVEst W&H@ 'Fﬂew slesve

defiMirRALTirel tHaRtr,| Pstbh@BRambdrlat 1888 of@apértne hard £piefcing end
claima10, wher'ein the at | east one device is nounted

configurp 19 RIETGSraRRIT'E% mi ned | ocation. 12. A method for
SUPRK& SR thE fidNENAHbeid bdtﬁ%hr%@lta geoawfelarneexgam &dedland the
with a container, the nethod con‘P ng: :
‘second chamber is configured to receive a fire ext gwshlng agent, and
wherein the device is configured such that upon activation of the expansion
agent, the column extends from the housing so as to enable the piercing end fo
. penetrate the container and to enable the fire extinguishing agent to be delivered into

an interior of the container via the at least one aperture.

-2 The device of claim 1, wherein the expansion agent comprises a pyroteéhnic 7
charge. *
3.. -The device of claim 1, wherein the fire extinguishin_g agent comprises a fire

extinguishing pyrotechnic charge.

4 The device:of-claim 1, further comprising an igniter lead configured to activate

the expansion agent.

5. The device of claim 1, further comprising a timing fuse configured to activate

the fire extinguishing agent after activation of the expansion agent.

6. The device of claim 1, wherein the device is configured to activate the fire

extinguishing agent a- plurality of times.

7. A cargo vehicle comprising a device according to claim 1 wherein the
container is a cargo container associated with the cargo vehicle, the housing being
mounted in the cargo vehicle in the vicinity of the cargo container.

8. The cargo vehicle of claim 7, wherein the cargo vehicle comprises one of an

aircraft, a truck, a train, and a ship.
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providing a device positioned in the vicinity of the
cont ai ner and conprising a housing, a colum
configured to extend fromthe housing, an expansion
agent, and a fire extinguishing agent;

activatin ex n5| ent such that the c
ext B SRR iFPHRe oL R8T g P ARHCOPISS et qogtoured to
rec,@?(/bl LHafion Sargg%htatriérs’:lmvhei’éue aipliralaf of the deerbakEehounted
he Met hod of Egtgm 12, wherein dg_Fl ring the

in th? FRIR B PS 0 FNFPIeBR PIEENG AN IR RENE € chgainer.

contai ner conprises piercing the container via the

colum. 14. The nethod of cl m 12, wherein
10del TR FAHG VEREISr ¢l dAiB,Q WA ﬂ?%@a% arRa Ip gogfigured to receive
car?etcsmb%rs% préfetepihdd ReAtdnE, ARPHRIRdedt Bhe/dalibé ¥ mbunted

in the vicinity of one of the predetermined locations.

11. The cargo vehicle of claim 10, wherein the at least one device is mounted

above the predetermined location.

12. A method for suppressing and/or extinguishing a fire associated with a

container, the method comprising:
providing a device positioned in the vicinity of the contalner and comprising

a housmg,
a column configured to exténd from the housing,
an expansion agent, and

a fire extinguishing agent;
activating the expansion agent such that the column extends from the

housing; and _
delivering the fire extinguishing agent to an interior of the container.

13,  Themfethod of claim 12, wherein delivering the fire extinguishing agent to an
interior of the container comprises piercing the container via the column.

14. The method of claim 12, wherein delivering the fire extinguishing ag_ent to an

intérior of the container is repeated a plurality of times.
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