CONTAI NER AND METHOD FOR CONTAI NI NG AND/ OR SUPPRESSI NG A FI RE DESCRI PTI ON
OF THE | NVENTI ON Rel ated Application [1] This application clains
~the benefit of priority of U S Provisional Application No. 60/664, 940,
filed on March 25, 2005, the disclosure of which is incorporated herein by

o cont ai nolCPRFAINGE ANLMESHCLERR gga‘ﬁh&f%ﬁv&tﬁ?ﬁ%%ﬁﬁ%@?er i
particul ar, the present invention rel s to containers and mnet hods for

cont ai ning and/ or suppressing a fire associated with objects |located in
t he cont ai ner.

DESCRIPTION OF THE INVENTION

- Related Application
[001] This application claims the benefit of pricrity of U.S. Provisional

Appiication No. 60/664,940, filed on March 25, 2005, the disclosure of which is

incérporated herein by reference.

Fiald of the invention

[002} The present inveniion relates to containers and methods for
suppressmg andlor containing a fire. in particular, the prasent invention relates to
- containers and meﬁxods for comammg and/for suppressmg a fire associated with -

objects Ioted in the container.

' Background of the invenhon
- [0B3] Ob}ects may be stored andfor transported in contatners for

exampie, to organize or impmve the ease of handiing the objects. For examp}e
freight may be placed in containers for storage and/or later shipment via aircraft,
trucks, boats, and/or trains. In the air freight industry, for example, freight may be
transported in the beliies of passenger aircraft or in both the beliles and on main
decks of freighter aircraft Gontéiners, generically referred to as Unit Load
‘Devices (ULDs), may be used to contain freight for air transport. Over time, ULDs
having differing sizes and shapes have been standardized and deveioped, both
for belly and main deck appiicaﬁdn fof use in various aircréft. Desc%ription_s and

specifications for ULDs may be found in documents, such as, for example, the



Backoround of the Invention [003) njects may be stored and/ or
transported in containers, for exanple, to organize or inprove the ease of
handl i ng the objects. For exanple, freight may be placed in containers for
storage and/or later shipnent via aircraft, trucks, boats, and/or trains.
In the air freight industry, for exanple, freight may be transported in ‘
t he bel | i es Nattiopaldaspspace §éndal§f(NA§a 0 ot fthe; IntermationalAir arasspert mai n decks
of freighter aircraft. Containers, generically referred to as Unit Load
Devi ces ( ULBspociaiion (b‘bTA)éé@T@hB@ﬁUgﬂﬁualrei ght for air transport. Over
time, ULDs having differing sizes and shapes have been standardi zed and
devel oped, both 1 Heamplesrd fraighhpigerd inggamtainars may indudeugiesta svely i ous
aircraft. Descriptions and specifications for UDs may be found in
docunents, @acaraboardsowoedsafabries, Perking reateRAin IPaper: 8ap ather saidad sreeq NAS)
3610 and the International Air Transport Association (IATA) ULD Techni cal
Manual . matedials, vibichngre definsid 5 Clegh & rpRisdela by ihe Gedaipinedaiionay i ncl ude
obj ects such as cardboards, woods, fabrics, packing materials, paper, and
ot her car boAdpiriegetivatEAihl Sncamictroatainere Mayde tanserdysvia aratedrangl s by
the Federal Aviation Adm nistration (FM. Since such containers may be

t r anspor t ed MAYbeloréecinto Hadsllesy anéo ihedna depk of amairgalt pybinra BEtlo t he main
deck of an aircraft cabin, a flight crew of the aircraft may not have
access to tReveehhaisiers maygict BRempteess dp e oRtaingrs.deprmne. et §nd oaded

- and ready for flight. result, if a fire were to occur in a container

h As a re¢ i : :
| ocat ed i n eierafiiy fullyjoaded Bt reagy doriightn AscE eIk ighEre W6re fuouadtess to
~the contai ner experienci ng‘?': he fire, t her,ebéc prevent i n% them from
attenpting cantaingr jogategin gl lin, fee fighicrow rmigh nehRaverecess igtge
extinguisher. - [5] Such a fire nmay present serious risks, in
parti cul.ar, cpntaines exparienaing thedira thawby &ravantiag teaniron alteantiao 1o emteh
airport suitable for making an emergency I'andj ng,  such as, for exanple,
when an ai r & aringuishithejre Wit bans-haid Mg §EiNgg@ISf water. Such a fire may
result in the loss of the flight crew and/or pa_ssen%%r s .and The aircraft.
- [005] Such a fire may present serious tisks, in particular, if the awcratt is
| airborne and a great distance from an airport suitable for making an emergency
landing, such as, for exampie, when an -aireraft is traveling over a large body of
- water. Such a fire may result in the loss of the fiight crew and/or passengers and
the aircraft. - |
[008] Tests conducted by the FAA and thé aviation industry have
determined that a cargo fire associated with Class A materials, once ignited, may
smoider and bumn slowly in a container {e.g., & ULD) for an exitended period of
time, for example, as long as thirty minutes or more. But once the average
temperature of the ULD reaches 200 degrees Fahrenheit (F), a fire normally
accelerates rapidiy, often reaching 1,000 degrees F in less than sixty seconds.

Thereafter, femperatures resulting in burn-through or failure of the container walis



[ 0061 Tests conducted by the FAA and the aviation industry have determ ned
that a cargo fire associated wth Cass A materials, once ignited, may

snol der and bumslowWy in a container (e.g., a ULD) for an extended period
of time, for exanple, '‘as long as thirty mnutes or nore. But once the 7
average tenperature of the ULD reaches 200 degrees Fahrenheit (F), a -fire
nor mal | y acsmd/er ediiey arapegtiently oddched raralcthe egnilagfdion deyr qedskiy-spread &5s t han
si xty seconds. Thereafter, tenperatures resulting in bumthrough or
failure of Adjaceam il Bisnmossivhfigsitingthdmmasosll i ng are frequently reached, and
the conflagration may quickly spread to adjacent ULDs, possibly igniting
them as well. {[007] Fufthgrmbue, sbeefAfeapsoned sdntaipens inabetiecloadaa®nveatls, | ncl ude
Lexan(r) walls, which nay pose a particularly serious problem in

parti cul ar, whichneaypdse ghpatimufaely sedowsprobieranitimpartioulal, af eetyaigland may

out gas, causing a flashover fire, which may greatly add to the spread of
the fire. Aengesditirespirban®@anill saftarsandomay beigas veusing adizshoer fied, athiokel vy
thick for structural reasons, and burn-through of container bases is not
consi der ed inik ghgatly iadd sdthe tprad cithectial thicoait @ntemeriases omdie bévef or med
fromal um num which transfers heat well, and the aircraft containers are
sonet i mes | carat, eck wistieely trickeipo strgsherabraasoms laod bagp-thoduge s comtaipal | t r ansf er
units, which permts a cooling flow of air underneath the containers that
may serve toeasaris pottveasidenad Jikély.oin additiano airaizf epstainer bases @) ba/forineds
active fire suppression schenes for belly and nmain deck container fires
have been iphetsmited, which transiers emt welli anduibe ajcrafiepeteinersaieng and Hal n(r)
fl ooding, for exanple, are two representative exanples of conventional

t echnol ogi esorostizdes locaiethom arcohvevss systers, insitging rolidss asbalibansferiunitaot al | |
active suppression schenes, however, require the delivery of a suppressant
agent to twhich petreitseeconiing Sower airugdampathethe sontainerssthet may eemwe $aich
schenes are heavy and conpl ex, which are not typically desirable

char act er i stamshgad awapiramrine eputainers: suppr essi on system [9] As a
result, there may be a desire to provide containers and nethods for

cont ai ni ng and/ dP0&u¥prieussagiye dird sunpression enbamgs fgbslly and mai dek The

invention may seek to satisfy the .above-nentioned desire. :
container fires have besn implemented in the air cargo industry. Water misfing

and Halon® ﬂ'ooding, for exampie, aré two representative exarﬁples of
- conventional technologies used to contain fires in aircraft cabins.l Most, if not all,
active suppression schemes, however, require the delivery 6\‘ a suppreésént agent
‘to the container experiencing a fire. As a result, some such schemes are heavy
- and compiex, which are not typically desirable characteristics for an aircraft fire
suppression system.
[009] As a result, there may be a desire to provide containers and
methods for containing and/or suppressing a fire in a container,
| [010] The invention may seek {o satisfy the above-r’nentionéd desire.
Although the present invention may obviate the above-mentioned desire, it shouid

be understood that some aspects of the inverition might not necessarity obviate it.
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Al t hough the present invention may obvi ate the above-nentioned desire, it
shoul d be understood that sone aspects of the invention m ght not
necessarily obviate it. SUVWMARY OF THE | NVENTI ON [01 "I] in the
foll ow ng description, certain aspects and enbodi nents will becone
evident. It should be understood that the invention, in its broadest

sense, could be practiced WSUMMARYDF THEINVENTION ¢ features of these
aspects and enbodi nents. It should be understood that these aspects and
enbodi ment s ar e [t} el In the fotoivingydescription, c¢teir pspactoans empedimenaawiknbodi ed
and broadly described herein, the invention includes a container for

cont ai ni ng lzeuthirerevidanpr ¥ sbouig be uhferstootitbaltdbs irveniion, ireifs broatiasdseasd, | oor, a
roof, and at | east one wall associating the floor and the roof. The at

| east one weaduid bepradidadnwitrat bpeng ong combraisatvey of thessvaspecaaness to t he
interior of the container. The container may further include at |east one
panel conf iguobedimpotsc teteuldHe wserntvnd that theea sspasirand embedifdeosraret he

roof, the at |east one wall, and the at |east one panel may include an

i nt umescent mewheeieatplanibst antially covering an interior surface thereof.
(0133 A further aspect may relate to a system of containers for

suppr essi ng andAdtZ] comtenerdangciazs embodipdandyisoasiy aearribed hewdn, hecont ai ner
including a 'floor, a roof, and at | east one wall associating the floor
and t he r odfiverithe ingludesgstontaisental tconiaining @hilies sapprepaing adirec orifei gured to
provi de access to the interior of the container. The container may further
i ncl ude at tasggineranay ipainde adleaf.isagapk and &t sirelsena wall 2gseniating Fefleosyst em may
~further include at |east one relatively smaller contai ner contained within
t he cont ai nend thagoafedBe ablpesbane wall BaN C&H PR AN aRENING eoRfiguraskiotpravide
relatively smaller container may include an interior surface substantially
cover ed wi taccgns forthe irdedar s theggantsingr. The container may further include at least

one pé\nei- cbnﬁgured o close the openin_g. At least one of the fioor, the roof, the
-at lsast one wall, and ihe at l_ea;st one pangl may inciude an intumescent material
substanﬁaliy covering an interior surface thereof.
1013] A further aspect may relats to a system of containers for
: suppfeésing and/or containing a fire. The system may include a container
inciuding a ﬁoor, a roof, afnd at iéast'dne wall aséocfaﬁng the floor and the roof.
“The at least one wall may define an opén'mg configured to provide acqeé.s io thé
interior of the coniainer. The container may further include at least one panel
configured to close the opening. The system may furiher include at ieast ohe
relatively sfnalier container contained within the container. At least one of the
container and the at least one relatively smalier container may include an interior

surface substantially covered with an intumescent material.



[ 14] in another aspect, a nethod for inproving a containers fire
contai nment an/or fire suppression capability may include providing a
| ayer of intunmescent material eon at |east one interior surface of the
cont ai ner. [ 15] Aside fromthe structural and procedura
arrangenents. set for

h above, e i on coul d incl ude nunber of
ot her. ar r angendgAi4l su‘&ﬂ“%e‘ﬁﬁ%&' Eﬂﬁ\'{ﬁ?‘;}{% RRIPYING, g cpRtainer F%F% to be
under st ood t hat bothth f oregoi.ng desgr n.and th oIIovmng -
descri pt i oROHRBMEREAMPY '?SHHP'%SS'B%FW%@S%QV 'd% g‘ﬂ&
[ 16] The acconpanyi ng, dr aw re anorpor ted n_and constltute a part
of this spb&m n@ﬁ% "Fﬁ‘é"‘ﬁ'a%ﬁ? gen ?Mﬁuffs?%oéb%ﬁ‘ﬂmﬁwrenbodl ments and,
together with the descrlptlog_‘ serveto ex i n sone |nC| l.es, of the
i nvention. in tH&kr AR e structural gnd Fﬁ"g"e il P§3%9 $unaetferther spect i ve
view of an exenplary embodi nent of C ner for containing and/ or
suppr essi n@ %veanheem\fenﬁon w”idl%?‘uc% %““"I‘g Q' i @FERERMENTS ShFh g%l‘phose
crosssoct| ng,gslnge\iN hgiemaﬁg?r !tt Ifsotg befundgrstood that both the foregoing description

and the foliowing description are sxemplary only.

BRIEF DESCRIPTION OF THE DRAWINGS

[016] The acbompanying drawings are incorporated in and constituie a
part of this speciﬁdaﬁon. The drawings illustrate exemplary embodiments and, -
together with the deScﬁptian,'sewe to explain some principies of the invenﬁdn. in
the drawings, | |

[Q'i?] Fig. 1A is a schematic pefépective view of anéxémpiaw
embodiment of a contaiﬁer for containing and/or suppressing a fire;

'[018} Fig. 1B is a schematic, pariial cross-section view of a portion of the
embodiment of Fig. 1A;

[019] Fig.2Aisa schematic persbecﬁve view of another exemplary |
embodiment of a container for containing and/or suppressing a fire;

{0201 Fig.2Bisa schémaﬁc, pariial cross-section view‘of & portion of the
-ambodiment of Fig. 2A; and |

[021] Fig. 3 is-a schematic perspective view of an exemplary
embodiment including a system of containers for containing and/or suppressing a

fire.



enbodi ment .of Fig. 1A [19] Fig. 2A is a schematic perspective view
of anot her exenplary enbodi nent of a container for containing and/or
suppressing_a fire; [20] Fig. 23 is a schematic, parti al
cross-section view of a portion of the enbodinent of Fig. 2A; and

[21] Fig. 3 is a schematic erspectlve Vi ew of an exenpl ary enbodi nent

i ncl udi ng a system of nf XY SRV IS ppressing a fire.
DESCRI PTI ON OF EXEMPLARY EI\/BCDI VENTS 2] Reference will now be
made in detail tIB2d fBRfessnsRYih P?‘”?ﬁﬁﬁ%ﬂ%ﬁeéﬁcf?atfﬁ‘ﬁeﬁﬁwm on. Werever
possi bl e, the sane reference nunpers are used in the drawi ngs and the
descri pt i orembodigests of e iRgerdigne V@T‘“’@Yﬁ&?%ﬁmﬁsthe same reference numbers -

are used in the drawings and the description fo refer fo the same or like parts.

[023] Fig. 1A schematically depicts an sxemplary embodiment of a
container 10 for containing and/or suppressing a fire. The container 10 may
" include a floor 12 and a roof 14 associated with one another via walls 16. One or
more of ihe walis 16 may include ons.or moré openings 18 configured to permit
access 1o the interior of the container 10. The coﬁtainer 10 may furtherrinciude
one or more panels 20 (e.g., doorés)) configured to ciose the one or mors
~ openings 18. Thé panel{s) 20 may be formed of metal andlpr fabric. According to
same'en-'nbodirnents, the panel(s) 20 may be hingedly sacured to a portion of the
container 10 and/or may be configured to be removed from the container 10. The
panel(s) 20 may include one or more' latches 22 configured io secure the panei(s)
20 in the opening(s) 18. ' |
[024] The walis16 of the container 10 may be formed from a varisty
and/or combination of materials. For example, one or more of the walis 16 may
include aluminum (e.g., a shest of aluminum) ‘éndfcr various plastic or cémposite
materials, such as, for example, Lexan®, fiberglass, Keviar®, polypropylene, |
and/or honeycomb panels. The use of other materials is coniemplated. The floor
12 may be formed of, for example, aluminum, such as, for example, a relafively
thick (e.g., a thickness ranging from.about 0.160 inch to about 0.190 inch) sheet of
aircraft aluminum and/or of aluminum sheets sandwiching another material, such

as, for example, a honeycomb material, fo provide stifiness and/or structural



[23] Fig. 1A schematically depicts an exenpl ary enbodi nent of a contai ner
10 for containing and/or suppressing a fire. The contai ner 10 may i ncl ude
a floor 12 and a roof 14 associated with one another via walls 16. One or
nore of the walls 16 may include one or nore openings 18 configured to
permt access to the interior of the container 10. The container 10 may
furt her i nchimssregtan®he pamaiisk2p ahibesofiBiree ney, bedomnddsd matandridisHashd o cl ose
t he one or nore openings 18. The panel (s) 20 may be formed of netal and/or
fabric. Accqsgli adighdempamteshosistanitiisric st g3afue ekahpidOfitayladecibinnged! y
secured to a portion of the container 10 and/or may be configured to be
renoved from t hgogsint dheénterkdy.of Heccopeiedr(0) maPintiasie aNe)dl (&g QBoafing]Or €

| at ches 22 configured to secure the panel (s) 20 in the opening(s) 18.

[24] The wabf intubtesoéntirhetenaln Fat sxsmds, inmyiobsurfacesretthé fiosh 2, Yeuritgt y and/ or
conbi nati on of materials. For exanple, one or nore of the wails 16 may

i ncl ude al uwaleits, (@E@dbpr pansléh @0tmaf incllidiera noafingeafditomeyedn: aittard) 88t kC Of
conposite materials, such as, for exanple, Lexan(r), fiberglass,

Kevl ar(r), pabymariglylcenes tenfidmr 2hmoe y¢ondiispi@nahd/or darel(esen, oforot her
materials is contenplated. The floor 12 may be formed of, for exanple,

al um num sexdmpls, asf depidedimitig., 18 thetoaf §4 dhy walls ¢& dreliar the pardiispmess
rangi ng from about 0.160 inch to about 0.190 inch) sheet of aircraft

al um num andhaginohfdead laperofmitrhicemsor Larahvd Gh) arg! tha ditdrior saFheys gikhe such as,
for exanple, a honeyconb material, to provide stiffness and/or structural
strengt h. Thef phribé palis 20, arfd/driiee pansi{a) 8@ mayie doetddowitred layer ofet al  and/ or
fabric (e.g., a high tenperature-resistant fabric such as, for exanple,

fi bergl ass mhowdseent material J&25] The interior of the container 10 may
include a layer (e.g., a coating) of intunescent material. For exanple,
‘interior surfacd828)f ¥he irfiliroesceb2matesial 28 dchemeaticallyldspiciad!indfig.ptBmays) 20
may include a coating of intunescent naterial that at |east partially
covers the bé sepplied jn, forexample, Jiawit fortoandmdy be appiieel, {s)ex@0piclda exanpl e,
as depicted in Fig. 1B, the roof 14, the walls 16; andlor the panel(s) 20
may i ncl udebrish.aplar, amd/al spréy(eag.-olike painth (Agcopding tonsbrid embndiensinty, theur f aces
of the roof 14, the walls 16, and/or the panel (s) 20 nay be coated with a
| ayer of i ninbumescenitmatgriahdtanayp Biciude an acryligghemistryiantdiprasepokxy materi al = 26
schematically depicted in Fig. 1B may be supplied in, for exanple, |liquid
f orm and nagheRisthisd. ca latex foraxampise 2 igtey mgterish markated s PamoBlak® bypr ay
(e.g., like pai nt%r.éq According_to some embodi nents, the intunmescent

mat eri al 26Brediprd Hslugligs dAcac e vee ehethpeinkynessenignatgriale kosyn theni stry
(e.g., a latex, for exanple, a latex material nmarketed as PyroBiol e by

Br adf or d - i neRrsen iadng skikinthe ards perdemplagather i nt unescent materi al s ‘known
to a person having skill in the art is contenpl at ed. [ 27] The

i ntunescent mat 694741 Dhe iiymesgeptmaterigt 26 meysepedp &t lIegst #ssisomithi nnent .
and/ or suppression of a fire associated with objects in the container 10.
_For exanpl eSoRiHRMERtaN#Y SLRPraSEIPR O a firegssegigiad Witlupkisets it e containg’ when
exposed to el evated tenperatures and/or fire, and the intunmescent materi al
26 may forni%h THaxampiethe RieesceRTagEsl 2 mavintyeesaedpenvelbwhener mal
conductivity, thereby reducing heat transfer into the coated surface.

Accor di ng -t ¥PespriciBrtietiamreTargsAnd/r dke And e ivyrpescest metesial 28 unescent

material 26 may also forma thin refractory |layer, which may serve to
refl ect heafidyh & G fayer.iwhich includes a low coefficient of thermal conductivity,

thereby reducing heat transfer into the coated surface. According to some
embodiments of intumescent material 26, the intumescent material 26 may aiso

form a thin refractory layer, which may serve io reflect hsat back toward its
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source. According to sone enbodinents, intunescing may begin, for exanple,
when the intunmescent material 26 is heated in a tenperature of

approxi mately 400 degrees F. [ 28] For a test conducted on an LD 3
bel ly ULD-type container including walls and a ceiling having interior
surfaces coated with an epoxy-type, i ntunmescent material (i.e Pyr oBi oka),

a fire was SPHfe: AFcpringre sepiambagiments ipmessing mayhedimn "teéfﬁﬂ@feat ures of
the center of the container and the container walls were neasured. The

test showedvneRdhe infignesmrBhmatesal b s Heatpd 1p BeRPREITD of 2PRIBSAGEM

tenperature well in excess of 1,200 degrees F, the wall tenperatures ,
typically rﬂ@ﬁﬁ?ﬂ@?sfbout 230 degrees F. The vvaII tenperatures did not rise
to 451 degrees F, which is the auto-ignition tenperature of paper.

Further, duri ngECt-’fH% tFéaEta’feaf@eewf%%ﬁnLL@x%Heﬁw&éwtm%%'éaiwth t he
mturrescent material was placed in the container, and the LexanO renai ned
hard t hr oudhaiAing walls angk 2 E%’B‘Eﬁ payingBteriof gurfaces coatef wiih AKXV IYRG to the
exenpl ary enbodi nent of container 10 schematically depicted in Fig. 2A

t he cont ai rEMEEcIRAPESHE (iGe TeFIORF): %f“’%W&SQ“I‘t@%fn g cg8%966{@eed with one

another via walls 16, One or nore _of the walls 16 may include an opening
18 confi gurcéﬂfaﬂr@fﬁéﬁi Fﬁetteﬁ‘@@?g%reﬁBf?‘ﬁWFﬂ"é’ﬁ*@rcoﬁ?a“i%ér’éé?ﬁ 8THEPE10. The

cont ai ner further 20 (e. a door) confi gured to
cl ose the oOf# %@%@ﬂﬁ@%?ﬁ#@%@\@%ﬁ@%ﬁwﬁhﬂ@ cepfee Ohiifiel 20 may be
formed of fabrlc and ggé be configured to ro simlar to

a roil-up WPAESE FREPEERER Wof) I@XPess uaﬁggﬁ%"eﬁ%xng\eé”?ﬂet ches 22

-configured to secure the anel | osed po Wi t hin the openi ng
8. P OOPERIES WRRY RBSHITSY RROR SIDARRES T Hes W TR s

vari ety and/ or. co tion terials. Fqr e | e, e or nore of the

wai | s {6 it ”?%@I%éfegr‘?ﬁﬁgmqﬁe‘séhe a‘&%w@q“ éf"%ﬁﬂ’ﬁeﬁgrﬂapﬁrnd/ or various

pl astic or ¢ osi te terials suc or . ex | e, .Lexan a flberglass
Reytare, poIyBPbEYIE: eta%?é?ﬁwariyeﬁ@ h@%ggmbt%%@

materials is coterrplat d. . The fl.oor be_f or ned rrple

al umi num  JURSRD péﬁceg)g%m :@ntaénere 2R ‘E‘a‘(‘sdga“d t&“{ ess
rangi ng fr?%?%S?gt 3 é}ﬁ inch to about 0 190 i nch) sheet of ai rcraft

al um num a Wem sheet s sandvvl ching another material, such as

for exanple, a mat eri al to ovide. stif s. and/ or structural
- strength. The p& 4 r['nngﬁ% o?ﬁegf 5'536’?’ Dfﬁm%i"" st may be fornmed

of Labr1 ¢ (e Srngcan] bSHlchS WELELM! o SRlableP b nza%ﬂaaades%%ma%z ahgh examle,

—1M

roof 14 assoclated with one another via walls 16. One or more of fhe walls 16
may ihciude an opening 18 eqnﬁgured o permit access to the interiorr of the
container 10. The- container 10 may further include a panel 20 {e.g., & door)
configured to close the opening 18. According to some embodimentis, the
pénel 20 may bs formed of fabric and may be configured to roll-up, for exampie,
similarfo a roi?;up window shade. The panel 20 may inciude one or more laiches
22 configured to secure the panel 20 in ‘a closed posiiion within the opening 18.
 [030] The walis 16 of the container 12 may be formed from 2 variety

and/or combination of materials. For exampie, one or more of the walls 16 may
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[31] The interior of the container 10 may include a |layer (e.g.; a
coating) of intunmescent material. For exanple, interior surfaces of the
floor 12, roof 14, walls 16, and/or panel (s) 20 may include a coating of

i ntumescent rnaterial that at |east partially covers the floor 12, roof ‘
14, walls 16, and/or panel (s) 20. For exanple, as depicted in Fig. 1B, the
roof 14 anistivde alumisurnde.gaye sheel ef Rurainizy apd/gr vagioys; BF COTBRQEii® 24, and
the interior surfaces .of the roof 14 and/or the wails 16 may include a

| ayer of i matamislscumh asefoe prampled.exan®, fibergigss, KWiaER RAPreRYIeNte exenpl ary
enbodi nent of panel 20 depicted in Fig. 23, the panel 20 may_ be configured
to rol | upardier hangyrerob paeels TheEseol rmalgriglg is contemplgiads ddgifiopayer  30.
For example, the fabric |ayer 28 may include fiberglass cloth and the

i nt unescent2 mayde founemhyl, fas exampleaAfUENNLT. UCh B fREDEMRIe.colativgly whi ch nay
have nore flexibility than an epoxy intunmescent |ayer. Although strands

i ncl uded i thickr{e@nta Gikeess Ppaing ragsalaub £ P& P Gbeiihi ¥t e fPlexed in
service and/or tend to be abrasive and wear and cut each other when

fl exed, apprirafheiusHnET aaR/onet FIHMIDUITHSRANS SARWIFHG FRRIPPMY2!BTR ¥8fe such
problenms: This may be a result of the strands_being essentially

encapsul at egfongxampelead NPnexycorh Tiaegeldnrradds sHlgess 8rdaseiHsiEa which may
tend to prevent strand separation and may render the strands un-abrasive
to one anosirngth. The panﬁ(@gﬁw&lﬂﬁi(jj@@%ﬁéﬂ%%ﬁﬁﬁﬁg?\%@% %yst em of
contai ners_may include a contai ner _and _one or_ nore rel agi Vi I'y smal | er

cont ai ner sfabfige.ax aligrtemperturrrepigiant Rbag shol a5 JOHBEMHERE MRS cted in
Fig. S. Referring to Fig. 3, for exanple, a system of containers my

i ncl ude a &8H#Yai ner 10, which may contain a nunber of relatively smaller

containers 32. The container 10 may . he configured, for exanple, ,at, | east
‘simlarly to tk[@sgxeﬂ'ﬁ‘?é‘?‘t?“@'rﬂg%lﬁ igery Wé?@}i’ﬁ{%ﬁ:‘ﬁg@{(@ﬂﬁ@aﬁ?ﬁﬂ@ For

curt ace suBCTRRSEPIYTEB08: S GRATPI IR SRR O HR BT 42: Bt or ror e of
SUr faces. KA o FERBNE PRTL T 8 ot o pelEsBErBeafit ) " o "
Cont ai ner EGShEAAN VAR 08 400 o R 24 n o b Argle? PRRETIRE 87" mor e of the
Cystem of  EHATRER omiEae HE-gs I 16 1a 2oy 1o el 8'avendt ' o
L2 1S e R L R 11,
Those”ski | MBEEHE §RVeF RLPRIFOBUL AR f2at  ons and vari ati one. can be
nder st 000 t nat UoRb. FRERPBG . saapary Bl oF bt po alited p phov! € Pe
dilsoussed Ly bACyBRERE! PRI 9 coIIEK o KioSREY iREEM bRk g Nt ended.

¢ 1o cover

28 and an intumescent layer 30. For exampie, the fabric layer 28 may- nclude
fiberglass cioth and the intumescent layer 30 may include an acrylic intumescent
coating,'which may have more fiexibility than an epoxy intumesceant layer.
Arthcﬁgh strands included in an untreated fiberglass cloth tend to separate when
flaxed in service and/or tend io be abrasive and wear and cut sach other when

flexed, application of an acryiic infumescent coaiing may overcome such
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WHAT | S CLAIMED | S: 1. A container for containing and/or

suppressing a fire, the container conprising: a floor, a roof; at
| east one wall associating the.floor and the roof, the at |east one wall
defining an opening configured to provide access to the interior of the

container, and at | east ope panel .confiqgured to close the opening, .
wherei n at RreRemsyJisynay pe af r@gz%%“#qﬁaﬁﬁelftg@a@%%é%mm@%w, and
the at | east one _panel conprise gn intunescent materjal substantjally
cover i ng. arip AERHT BRUTGeRPRE ARG TFXaMPe, Which may tend {0 prevent strand

separation and may render the strands un-abrasive o one another.

[033] According to some embodiments, a ;system of containers may
include a container and one or more relatively smaller containers, for example,
similar fo the exemplary smbodiment depicted in Fig. 3. Referring to Fig. 3, for
example, a system of containers may include a container 10, which may contain a

- npumber of relaiively smaller containers 32. The container 10 may be configured,
for example, at least similarly 1o the exempiary embodiments depicted in Figs. 1A
and 2B, For example, the container 10 depicted in Fig. 3 may include an inferior
surface substantially covered wzth an inftumescent material. One or more 6f-the
rekat'lv‘aiy. sma!lef containers 32 may be configured to inciude interior surfaces that
are at lsast partia“)} {e.g., at least substantially) coverad -with -an 'm‘tumescénﬁ
material. According to some smbodiments, the container 10 may not include
intumescent material, and one or more of the relatively smaller containers may
include intumescent material. Such a éystem of containers may be used fo;' f.he
transport of objects ﬁrone o ignite relativaiy easily, such 'as, for example, Lithium
batieries, which may be plac:ed within the relatively smalier containers 32, which,
in turn, may be placed in the container 10.

[034] it will be apparent 1o those skilled in the art that various
médiﬁc:aﬁons and variations can be made to the siructure and methodology
described hersin. Thus, it should be undersiood that the invention is not limited to
the subiject matter discussed in the specification. Rather, the present invention ié

intended 1o cover modifications and variations.
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2. The container of claim 1, wherein the intunmescent materi al
substantially covers an interior surface of the roof, the at |east one

. wall, and the at 1east one panel. 3. The container of claim1l,

wherein the roof and the at |east one wall conprise at |east one materi al
selected fromalumnum plastic material, conposite material, Lexan(r),

fi bergl ass, Kevlar(rg, Eolypropylene, and honeyconb panel . 4. The
cont ai ner 2in the at | east one panel conprises at -l east

one naterial selected fromnetal, and f,ibergl ass. 5. . The cont ai ner
of claim1, wherleifmCom@neTiPLFRISBIRE aﬁ'&{%ﬁpgﬂmﬁﬂ?ﬁ)? e hegontaingh one of an

epoxy material and an acrylic material. 6. The container of claim
1, wherei n ¥ePSH¥el conprises fiberglass cloth and is configured to roll

up- a floor;
a roof;
at least one wall assodiating the floor and the roof, the af least one wall
deﬁning an opening configured to provide aiccess to the interior of the container;
and
at least one panel configured to close the opening,
wherein at isast one of the fioor, the mof,'me'at least one wail, and the at

lsast one panel ctrmpn’se an infumescent material substantialiy covering an

interior surface thereof.

2. The container of claim 1, wherein the intumescent matenal substantially
covers an interior surface of the roof, the at least one wall, and the at isast one

panel.

.3. The container of claim 1, whersin the roof and the at ieast one wall
comprise at least one material selected from aluminum, piastic material,
composite material, Lexan®, fiberglass, Keviar®, polypropyiens, ahd honeycomb

panel.

4, The container of ciaim 1, wherein the at lsast one panai comprises at

least one material selecied from metal and fibergiass.
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7. The container of claim®6, wherein the intumescent nmateri al
substantially covers an interior surface of the panel. 8. The
container of claim?7, wherein the intumescent material conprises an
acrylic materi al . 9. A system of containers for suppressing and/or
containing a fire, the systemconprising: a container conprising a floor,
a roof, at |l east one wall associating the floor and the roof, the at
| east one wal |l defining an opening configured to provide access tote
interior of the BoMhaicomizineaotiaim 1, wherein the intumescent material comprises at

least one of an epoxy material and an acrylic material.

8. The container of claim 1, wherain the panel comprises fiberglass cloth

and is configured fo roli up.

7. The container of claim 8, wherein the intumescent material substantially

covers an interior surface of the panel.

8. The container of claim 7, wherein the intumescent material comprises

an actylic material.

a A systeni of contéineré for suppressing and/or containing s fire, the
system comprising: |

a container comprising
| a fioor,

a roof,

at least one wall associating the fioor and the roof, the at ieast one
wal! defining an opening configured io provide access tothe inferiar of the
container, and

at iéast one pane! configured fo close the opening; and

at isast one relati\)eky smaller container contained within the container,
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at | east one panel configured to close the opening; -and at. | east one
relatively smaller container contained within the container,

wherein at | east one of the container and the at |east one relatlvely
smal | er container conprises an interior surface substantially covered with
an intunmescent material. 10. The systemof claim9, wherein at

l east one of t heyierdiRat jcbSitores the dohBaifbr ArRthé a@i@sstwe'relaﬁv@y bagigt | east

one panel conprise the intunescent material substantially covering an

interior S%Jn%iﬁertd&ﬁﬁﬁﬁés an interior sﬂﬁaeeﬁlfbsﬁﬁﬁé!%o%reﬁ'v@fh@rﬁnt%&?ﬁtﬂ the at

| east one relatively smaller container conprises an interior surtace

subst anti alhyeggvered with the intumescent material. 12. The system
of claim9, wherein the container and the at |east one relatively smaller
contai ner conprise interior surfaces substantially covered with the

I ntumescent material.

10, The systeim of claim 9, wherein af least one of the fioor, the roof, the at
least one wall, and the at least one panel comprise the intumescent matarial

substantially covering an interior surface thereof.

11. The system of claim 8, wherein the at least one relativaly smalier
container comprises an interior surface substantially covered with the intumescent

matenal.

12. The system of claim 9, wherein ths contairfer and the at lsast one
relatively smaller container comprise interior surfaces substantially covered with

the intumescent material.

3. Amethod for improving a container's fire containment and/or fire
suppression capability, the method comprising:
providing a layer of intumescent material on at least one interior surface of

the container.
14. The method of claim 13, wherain the container comprises a roof, at

isast one wall defining an opening, and at Ieast one panel closing the opening,

wherein the method comprises providing the layer of inftumescent material on an
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13. A nmethod for inproving a container's tre containnent and/or fire
suppression capability, the method conpri sing: providing a | ayer of
i ntumescent material on at |east one interior surface of the container.
14. The method of claim 13, wherein the container conprises a roof, at

| east one wall defining an opening, and at |east one panel closing the
openi ng, wherein the nethod conprises providing the |ayer, of .| ntunmescent
mat eri al onnigmor syfage; & at isgekaneof ge @Pglt'é%\éﬂe é’“@quuh%“‘i tsat llef%g at | east
one wall, and the at |east one panel. 15, The method of claim 13,
further corgiRAN®: pl acing the container within a relatively |arger
container, the relatively |arger container conprising an interior surface
substantially covered with an intunescent nateri al

15, The method of claim 13, further comprising placing the container within
a relativaly larger container, the refatively larger container comprising an interior

surface substantially covered with an intumescent material.
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