: e3e' U PPQURRSI T6TTU 'k = MANUFACTURI NG PROCESS FOR CONTAI NER | NCLUDE Bic)ydl 2003
HEAT EXCHANGE UNI T AS AN Mmﬂﬁwmmmm THERECOF BACKGROUND OF THE | NVENTI ON
Field of the Invention 5 i nvention relates generally to

contai ners having a heat exchabgea« unlt as an integral part thereof for
cooling or heating food or beverage di sposed within the container and in
contact with the heat exchange unit. Mre specifically) the present
invention is directed to the process of manufacturing such a container. 10
Description of the Art %]re éXIStS % ortabl e containers which are
adapted to receive 15 M A4 URING, §§§StEQRQQN ZAINER ch al so incl ude
as an integral part thereof a heat exchange unit. The heat exchange unit

may contai n BNGEUDBYGWHEAT EXCHANGE UNITHAS# INSEGRAL PART THEREQR de an
endot herm c or an exothermi c reaction to either cool or heat the food or
bover age di sposed within the container and in contact with the outer

surface of the heat exchange unit. These prior art containers take many
forms and i g ACRWE L IRVENTIONer nust be radmwﬁ"wmmm ed from

t hat nornmal I'y used 00d or beverage wh exchange
unit is utilized. The purpose of the present invention iS-@eprovide a
process of rgg;gf gitﬁri n& a contai ner which does not radically alter the
traditional ' which allows the utilization of the standard
packagi ng equi pment normally utilized in the industry relating to the
particul ar food or beverage product. -1 1 ~ JUL 200 SUMVARY OF THE

| NVENTI The net hod f

i ncl udi S} t he heat excC ﬁ%g&&ﬁﬂaﬂtﬁ%ﬂg@gﬁ g’%@@%??ﬁﬁaﬁﬁ%ﬁm ppgeéig‘?artt he

present i nvexthange mﬁoﬁmhﬁtegralb&tﬁx&ﬁbsmfcoali@g/oﬂhaﬁng focdbebeverageavi ng one
end defi ni ng an openi, ngﬁS t herein, providing a heat exchange unit having an

open end andisposedyathin thegontainseand ingontaet with thedieah exrhangsustt More ont ai ner
and securi n%ﬁwﬁcaﬂ?(?ﬂe gﬂgen?n tﬁﬁorpﬁ%irc&g& E@ﬁﬂ?r&ysﬁ of hahlifacffRp3LaFs at the

openi ng whic oV one en
container.

10  Description of the Azt

There exists many portable containers which are adapted to receive
food or beverage therein and which also include as an integral part thereof a heat
exchange unit. The heat exchange unit may contain a vessel which is charged with
materials which will provide an endothermic or an exothermic reaction to either cool

15 or heat the food or beverage disposed within the container and in contact with the
outer surface of the heat exchange unit. These prior art containers take many forms
and in many instances the container must be radically modified from that normally
used to contain the food or beverage where no heat exchange unit is utilized, The
purpose of the present invention is to provide a process of manufacturing a container

20  which does not radically alter the traditional container and which allows the
utilization of the standard packaging equipment normally utilized in the industry

relating to the particular food or beverage product.
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Figure 1 is a schematic diagramillustrating an assenbly line for flod JUL 2003
practicing the nmethod of the present invention; Fig. 2 is a nore detailed
schematic representation of an assenbly line for manufacturing a container
havi ng a heat exchange unit therein for cooling the contents of the
container; Fig. 3 is a schematic diagramof an assenbly process of one
portion of 1 S a assenbly line as disclosed in Fig. 2; Fig. 4is a

schematic illg ' PRl US used in the process of form ng an

opening in a BDE ay strates the beverage with the opening
formed therein; Fig. 6 |Ilustrates an apparatus and process for formng a
fl ange adjacent 20 to tgﬁ open| %age bever age can and Fig., 7 is a
schematic illustration SHE% fyring @doqd of @‘@E?FWH@”FW@B

openi ng i n t el Ehg 5%& ,Rsxﬁ@ﬁg%@gﬂ rilEleF ofhE pPEER ifchfig fe!t need

in the industry to provide porta ont al hers capa 'n”’situ
cooling or hemmpr@pesthetmpscnflprmdmgafcomthiacr:lmvhtyonerendﬁ'dbﬁmgaﬂprnmgcesm ty

T cronave 8¢ DR PRSEEA oL Stehn Sof bating f oren v anl ac b imedngy

~ ~ JUL 200 ﬁ\%fhb&fékchﬂgt% iMBHe é’drﬁaxhér'aﬂ&%éc%hﬁﬁ'tﬂerbgbh end 5Pthendat ex Qg%ﬁa?’ and
566022. The art is re e Wth various pes  of contai ner designs i ch
are capabl e oBnit wdbcpontampngt theopening which ispirovided intheleneenddbdreofii ce or
exotherm c reactions to cool or heat respectively the contents of the
contai ner. Those cited dove are rrerel y 5 representative of such container
desi gns. As i BRIEF} ‘ ] PRAWTGS set forth above, the
structure incorporated I shi ng heating or cooling necessitates the
change of the manufacturing process to incorporate the structure to provide
t he endot herm c or exot ] €5 | : ont ai ner
which is to be enpl oyed?%gff{]fﬁgg’g&gﬂe qﬁ?‘éﬂé‘ﬂ% llléew c@mﬁl@?%PMOa

tri gger ed 16i | practiding theemethed efilhie prosentiinventioxot herm ¢ reaction to

acconplish the desired oo i,ng _or heat.i of the confents.of th nt ai ner.
It is desirable that th é E@%@“‘a’k@&%%ﬁrﬁﬁrﬁ”&ﬁ@“g@rﬁﬁ e‘&‘xﬂw&. ni ng
the material sfdrthamfichittheld Rnbit? hadh s hedtlexEnumfe Gl tHerdie A% todlihg!the 2
cont ai ner which can be utilized in thé already éexisting pnducti W ncs

utilized by cmmmsestlmommgr.e 15 packag| ng foods or beverages. It is
therefore, as inppxtaat ect resent invention nxess as
di scl osed utilizes foodpfﬁ’ 15%9 88§ ?1{9?5” tcl%pf:"z&% st?& ’5???&?98 I n
t he standgsd Qagkmag,mg%msﬁdhﬂpﬁszcurrently i n exiat~ce. The process
and machinery need I'x nodified only sllghtly to receive the el enent

(typionlly a heat exehaHige4ins sshematillustrationsbawing Apparaiyg useddn the procespe
contains in  of forming an opening in a beverage can;

Fig. § illustrates the beverage with the opening formed therein;
Fig. 6 illustrates an apparatus and process for forming a flange adjacent
20 to the opening in the beverage can; and
Fig. 7 is a schematic illustration showing an appropriate flange
surrounding the opening in the bottom of the beverage can.

DETAILED DESCRIPTION OF THE INVENTION

There has been a long felt need in the industry to provide portable
25 containers capable of in situ cooling or heating of the contents of the container

without the necessity of employing outside agencies such as a refrigerator system or a

stove, microwave or the like. Examples of devices which have been generated to

2-



20 such a ~n8aner that a valve or simlar triggering device is ~dily] ““ﬂ' 2003
accessible to the consuner for activation as dcsir~ed to cool or heat the
conteatts of the container. Although the present invetstion is e~slly
applicable to struetuires which heat the coatearts of the container, as
wel|l as to those which cool the contests of the containers) for cast of

Il lusttxtioa and description) the remaining discussion will 25 be directed

to a strwhich igagdew: ke f tal.ner,
peci Scal |y to DU HiARe seiliuhlRln U3 PGSV S scb02. R
exchange unit (rkplete with vatiGueaypes of container desigus which are capebletolf incorpotatinger and
Is charged with,materi al. i.&h e~a actiyated .11 cool, the beverage
contained in th%“%%% i'ﬁ@ﬂ’% %F“é*ﬁfa'&ﬁ’%?’ﬁ&*ﬁ'é‘i‘&é‘é’ﬁ&%%ﬂaf Fwithin
tt short tines sfghetlivelythe cqntentwofitiee dohwinet., THosetitedi aboverdrs fefsly €d
Schematically the neauyn e~ IS eccordassce with.the priacipie f the
ot Tnvent i Sn TREeHRB R AEaRER omtier SeTEl, A b nstotod it He oo patgath ot Bkt 000
or beverage is dho teSfucture incorporate-for dicomplishity ieatini &'&miﬂﬂb‘ﬁé@ﬂi&% | 3EU

can source 12. The cantainer source provides a contalner which is

traditional |y udaigercsthemauibouring procsss infneprporats thesaehue tojprgvidethe o pe

packaged. As abguéthirili SikS@emtibrdabtfons Aseded! beverages it will be the
traditional can type of structure normally utilized. The can will typically

be one which has the toplealiossesshs copiner whichjistode empinyed must includesomsever age
bocort ng avadl SyPEsrdeRts bieh Whof kfias ¥ b8 Fbminkchle GPGRMeRR: ! | °
ATt IR et oo St tel S risii prheony i
HEU can whi ch %Hld}&g?gﬁéﬁﬁ‘ﬂgm%%ﬁ&%!gwﬁ%ql?m?‘%ﬁ%“tﬂﬂ{'r‘g&%gm zed
that the 10 Conﬁ:ﬁéﬂﬂitofpiﬁﬁ'ﬁet(}ﬁg i %ﬁﬁcgpmg@#ﬁgpmgﬁﬂ&{mggtom

theroof, will be transporte ng a conveyor or | '
cont ai ner. HEU abeséiligedin thealready exislingrprodussion dinesailized bt ¢anpapi¢s wiichwtee | 3EU

I's transpor tyd Sl dd ar r t he
contai ner | 3EU %%%%%%%3{$%?§#%%§&@%f will fit
i nsi de t he bevemveption that theiprobess asdiscigsed utilinzs food or beveragacantincrs svhith can 15
receive the refgigerant ternati,vel v_of..cour.se, if the HEU i s . gne which
provi des an exommnmwfmxm”ﬁbn?M#xﬁﬁéqﬁﬁ 0 rxeive
t he appropri at eprodeesindatmhihiery npedbe miodified dnty slightli & receive tha element Or

alternatively | L hav uch chenjcal | r ead | aC t her.ei n dependi ng
upon the appr o\é\{mﬁ‘ﬂygﬁﬂiﬂ%°i“ﬁ}qwééﬁ q@\%ﬁi%?t%ﬂ‘.’%‘ﬂ?‘?he
contai ner HE20 aqsiedinaimed thai 4 vdlveldtsiniilee triyiperingedeVicelis felidily #izkbaBible th the1aL €d

with the openi n&#n t?a?' bot t.om of .';%e contaj ner and the two are secured

t oget her) typi cEPFYReE ot gevation as Aeairrdip F9ol oF heat the goppms o the gantaingtnown to t he
art. In accordance with ANBGUEhYASREseRITRAGLGR Bloq@illy BlidaBIAB birghuredN
appropriate tri\gg%tilqrég device is also,mated with the open end of the HEU

and that trigge 1he cntents of thecontginer, 35 Mell 4% i theap wiich oo the Sontents of
beverage can aagle tdhtaindy'for buseiof filustration And Géscsimtidn) e fGiikiRg Wisthssidl wal

plunger) button, pull tab or the |like dependi'ng upon the Contents of the

HEU and whet3er pditoraaemeire whichds designed for coaling the epritents of thexcomtainesice. | n
d i t Ngrges i : ' ] : th
Contai nor i s onBeicel & Sebéragbis wiiARS Y, Th BT the hEM ERish YiR” °, 110

es an endothermc reaction a ont ai ns

a reirigerant o@EUds affixndpermancutly to one end ofithegontainey antbisicharged With be a val ve
o r ounst ances.  THESMEOY v aGRARY A, Bl F bin(AeE odrfinda e Sler BT
into the open etuipeituebetwresn 35 bapd 4557 withih « short time.
30 Referring now to Fig. 1, there is illustrated schematically the
menufacturing process in accordance with the principles of the present invention. As
is therein shown, 2 source of containers 10 for the food or beverage is provided.
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4. ~ ~ J~1L ~~~3 open and of the ICU astd thca) through a ginmpind 4 JyL 2003
operation, the three are permanently secured together. Urce the HEU and

t he contai ner are peoananently secured together wills the appropriate
triggering device, they sae traoaportcd by the conveyor or other simlar 5
stsuctttro 20 to the HEU charging station 22. In this position, the AEU is
charged with the appropriate materials which wifl provide the endothermc

or eacot her m Theweds also provided andHED vari foarqec2t iThelcontaingSouaprovidéar i t he
food or beverage housed within the container. As indicated above) if an

endot her mi ¢ r eertinghwhichis traditienajly ugad-for whateysy thefpod ar heyarage is thatiip tarbe

Ceri . ; Liouified
Ten the ga. - Patkelifil s QhGslienclth B ot B¥Ferkcs AT bERTactionsl B4 ' 10),
cont ai ned wi t kypewfistractoes/mormghy otilizet.c Thasanawill typiesibcie@ne avhich Ismsahd wped t o

t th t h . tr th ' t . th f the | CJ
W Th ¢ he- gase NRerapER Fof e ngegon. o e bevsrags erein bt o ik loped as
through the v neimellyehe &8, Prestiio BSdoming Ahilhble A€ a eRRARG FO0utRiZaBRPIARE | at e

fixhae for that purpose. Qovivusly, when 15 the gas has boas inserted and
the HEU has bownufagiuringqiregegsef the;present inventiond ampapprepnstenpening mustbe f

i al h l. WM d.t. by. ' .
mat or | al i nt oPHSH iBjihq pifont bt Y Sneifert TRA oRrB gt Mt AR il e Cover
will be place@iRy edn whithouldeomeforh e s68tcéa 2! ¢t Wildhus He rbéopfized @Rt

aceidentel ly activated during transport or handi ng of the assenbl ed
cont ai zxerlOsacpntaiperfrom thesausce: Hchavmg anspeming in thi detomitherdod, willheai ns with

bl'ace the dearinipsrd sfbrd GatiBt o8 ke 14 Mok SEARdE afteitpl e 18
wi thin the cofThaicapwhithds ailized forcthe HER io trafifponted hlofigthe tofivegor-oidimildn appo
cap wll than be placed _over the open_end of the container and xal od

thereto in ac8%hetiustuse 4 tq the container-HEU asssably station 1o The HE capwilbbea Ag

i 1| be recogpi 104 | ; 24 bbb bon  Of
\ch I S process ’ gh%gﬁ% ?{'m\ g‘?ﬁﬁg\? ?Hne gjﬁg&cﬁ’r’gg M@f&?@ﬁ%%ﬁ%?&é?#@ c?c hto
t he coucurtdr wedeiveaherafrigeramt. Adtetriativelyofcauysecifalie HEUtisonecwhiecls pravedes@ansuner

aormatly finds ere purchasj ng, t.he..desit f ood or beverage_under nornal
Gl r cumst ances XGRS BpRcas el tuse U 531 VHEbd Sefi SresA S B e 1)
the eoasumer ChéhicaRTor Providfiiithé Sdthpmicieactioh of altdmdtively AN hav@fichby

activating the trigger d-ovica, such for exanple as the plung, ~ or the
val ve wl nm t hehemicals alreadyzpleoed themein denendingiupon themppropriate strugture g the

Ref erring nowagﬁgc%tiggg .o arly to Fig. 2, a snore detailed schematic

di agram has be provi ded of a manufacturing process |line wherein the

devi ce i s 20n endot her m cAtdhke¢ontaines $IEU assembly stdtion d6,theogen enfl of ke KBUt ai ner
and nore particularly. where the, container i beverage, can and an

Appropri at e bESRiSIBUEA St e opeRingdn fhe polom ol the erpiaing dut BE WS AP SEN°H o
been ful ly chadgeaier, thpichlly by béisg ﬁdﬁﬁﬂeﬂtl? attbéhed By ahy SleghsiknoWwh QY titagt. Ancan
source 24 which will caontain_a supply of beverage cans which will be the
traditional bageardansesvith wm&rrpﬁemg mentPfdhainvention can approprighe] tRggrrngo
bever age t her gi.p: . ' f b ¢b: bddGh % kd h the
bever age V\/nen%F ﬂxg@%?%%&é@gﬁggv lﬁ\"@éor’ggg%tg fﬁ%{%\?%%&#a%bg%gkr@g%%e%%. The
cans froma32she simitaneowsly déduted 3o/ the bavevige can and fredHEW aTypicaliythy triggerihg or t he

like 26 to a punching.and flanging station 28, The punching and fl angi ng
station is ut idFY‘fEa"ﬁaeﬁMBHeg‘é‘FquB\élﬁph@rm? %ﬂﬁ%d‘%?%%“&?ﬁ nd to
thereafter proRARYPand wheifer 3h edithemift RFRR]GIWEANIE TQLHEHHE td Rké PRcOI om of

the can which nay be used duri ng the can HEU assenbly process. Hereafter,

nore det ai | ed ad¢éardanseiwith opreferred pmhedimant ofithe presenyjinventiopavhers the captainepe 15
i ded. There js. al Vi ' '
Bource of contryRichBriVidelisH Shddflrkin seRARnA wifon il SleARBEAL BS °

i ndust ry. 3khesmderpresshre, eheariggepiag dedee wilkbaa vdlvs wiiich oy dmdsprdssed dyshal | er
than the beverage can fromthe nece 24 so.as to be recej\V. erein

whi | e | eavi ng °§83~‘{5’?°éﬁ? g f@%C@Qﬁ%ﬂgﬁé’“ﬂ‘fg“ﬁ‘w@}%fg@?‘kedgggs?#?er ted

| ater. The HEWigidfa valvelcup whichlis fsérted into tEdopuniend pf the beversyewanand die t he
like 32 to an adsorbent filling station 34. The adsorbent filing station is
utilized in accordance with one preferrgd enbodi nent of the present

i nvention, where the endotherm c reaction is provided by the utilization of
an adsorbent material which is placed within the HEU can which) as w ||

described nore fully below, later is caused to adsorb carbon di oxi de which
is retained and then upon




25 rel ease provides the desired cooling function. In accordance w t‘h!’at'"-’L 2003
preferred enbodi nent of the present invention) the adsorbent utilized wll

be carbon particles, These carbon particles will be inserted into the HEU
can. 'this insertion process can take nmany forns. For exanple, the

particles of activated charcoal of any desired sieve size may be sinply

pl aced into the open container, which will have the desired 30

configuration at_li e to nate. with the nched and hanged
opening in the c°é’ﬁ‘§?%&S@s@g@%@%‘gﬁfﬁmg&%ﬂ%ﬁ%ﬁ%w

Al ternatively, tpgeemarenthyosecyred fopethees nay be inserted into the HEU can by
extrusion, transfer nol diag#é%{&QG 1 ~ ,1UL 2003 utjlization of

i ntermedi ate heat transfe and, by, contaiper are permpnently-secused togethey with whi ch
will provide an ReRpAbris® g SaRubtickafieyOie kidfipofitd BPtho Riel Gl @ Suled shnififnSi 1Y
which will optimze the adsorgtlon_of t'he carbon di oxi de.” The open end of

t he HEUdcaP nﬁy ?;&%Mé@mp @WM ; &-W%ﬂe%hnﬂ? iiawgbd )
open end of the . Catedidls Wgﬁ/ﬂe%{t cctﬂ@ﬁ &ﬁg bt wi t
t he adsorbent materral’. I n any event, VEF e can na 13
appropri at el y f irequingd by the patienlstohpplidation andubecfooddr beverage hotded withimtiepor t ed by
t he conveyor 36 &’8‘@'&\% ‘F’qﬁ‘ﬁgﬁ egbl xﬁqsog‘%o?ﬁﬁgﬂAl sq. trans r%to t he
assenbly station | @é%r AP f d‘?@é@‘i{@[‘m\%ﬁ? s
;tislohfgcei |48 thgrﬁof The v 'lvgp;%ouihmefgllt\mgr transpg?ggrse%tgén ap;)ropr}c;?(ran
conveyor or Q‘Re QW4%&PB§’E Ymmibwﬂgmﬁﬂﬂmmly of
t he HEU and af f igghfafhed tvi ?a% ' fﬁﬁ formed of
el astoneri c mat erih‘aa%il [ slﬁ"?e‘a%reygv%sgeéﬁét op?n%ﬁ?%lg@hﬁ |§c cont ai ns
t he adsorbent rreatmopgphere these civurhstanses; thie charging pfithé HEDowith the gussonnt ce
that the gasket J N fe roperly. upon e _open.e of the HEU.
Subsequent t her e't‘%,da? hslewgﬁ'geﬁ&éﬁ%nﬁéﬁ)e@nﬁ%gﬁg? Vﬂt’){g P@b‘ﬁﬂf’g ed
\t/\n'hth t he %fltggg@mz;p' buo%;:ﬁ&a ?ﬂmﬁmmm?ﬁmeg;ﬁﬂposelt @Hvluasdmw?aﬂ end of
e can a nchi.ng an n ipn e valve and, valve cup is
then inserte im{% I)?é‘g%"ﬁ"é ﬁ%@? g?’ﬂ ?'é?f#/@fmﬁmm
Si rmlt«':mteﬁuslyI imz%tmomd £ "ﬂ,ghéwli&wﬂll‘HEklth@ﬂduhuatMtl :?0 C{ihrmi ng
process e val ve and .heverage .c re permanently secured together in
a fashion so thﬂ?#%%@é@%%%ﬂ%ﬁé%ﬁe val ve
cup and the can &Oemawﬁmdeﬁ%&{méMﬁsu&bW@mihg later to be

placed into the beverage can. Subsequent to the asSenbly of t bever age

can and the HEU,”ﬁﬂ%ﬂgm%M%mmwlﬁmmMeyor

Cunnel 15 Lo 2oal ¢ hone e HEhekd BfEot: s coblaef VPR Rl cHRARLTARY 170

Typi cal |y, the cheainreyjdedie thepackeging emity which willglace the desivedfood or beyerageich as

| i quid nitrogen ' Eq%ﬁ"‘ﬁﬁ %&' P ﬁmé
particularly théﬂﬁﬁg{c%g car gﬁflg%?ﬁ%tgg I C a'@unc ‘lﬁlc?g as arf)kgﬁhé%r bent
in the HEU 30 caftha HEGuAnappmpriategapiwill therhe plaskdbovet the opent dndafitieo anount of

oar bora di oxi de ' | i i mted.
In addition, as %%?nﬁ%&%ﬁg%%%ﬁ%&%%@%ﬁeﬁﬁé erior
of the HEU cah fagt Ascwill bptecognizad by thosdwkilled in theat, tlirough theutilizatios ofXh3~ occurs
generating a sub i u f heat l.eh.wi Il radiate fromthe
HIlrt3. As the Wﬁ@%%@%@ﬁ%ﬁﬁ%%&@ﬁ&%ﬂ% ption
process) tho Car&WW%wwdﬁemthmdﬁdeWﬁﬂd& he

C

gnount of carbon di oxi ge, Jt c~un adsorb dies. As a result

It Is
necessary that tYie8 ifoad g5 beveragp under porpal qusymstances. Howekstur e as
possi bl e wi thin 3 ar@aR 6f@einslupien bfile Sargell BIEU, the @ordiufer' day dodfoiias e

axsenbly with the car b?n particles tlnenjia_is passed through the cooling

tunnel acrd P9 orFoReRsm of thecontginer by sptixating she tigger deviey muich for exareple @8 thegassi ng
station 50. At tmgsa&aim.mmeu@ﬂsaﬁmnm&w@w&eﬁepressed and carbon
dioxide is inserted into the H/73U until a predeterm ned pressers of
approximately 25 bats is reached. Typically at this | O point" themwl|
not be sufficient carbon dioxide adsorb%d by the carbon to cool the



beverage contained within the can to the desired tenperature for 14 JuL 2003
cons~ption. fihia results because of t~ha incxease in the heat of the
carbon during the gassing thus limting the volume of carbon dioxide. As a
ttenllt; when the pressure of the carbon dioxide has reached the

pr ~eddt enrunod anotnt, the gassing ogec~ion is stopped and 15 the parifally
gassed can HEU assenbly is ttxasportod along the conveyor 32 to a second

cooliqg ttmatal 54 where }he cooling rochés % repeat ed as,above
de$cri bed. Subsegnant tB“fﬁﬁ@gﬁ@“’t‘Hﬁ’fStﬁ@Wct‘ Y& 618 Rgaﬂﬂ’F Agtailedischematicy o

cool ed and pagj gatnt Has vxh&twamﬁmt%eéesktﬁemaﬁ%ﬁm ik B

conveyor SG to secon gaSS| ng station 58 re the gassing process is
agai n perfor nsddotl&mmdwgeomdtto nolﬂshmmtdntidfetheeommpenmd mbee pavticubarly of

carbon di oxi de s dror bed t he activagted c cl.es .cant ai
SPTPCn the FUMRRRIRC Satialie iR heyeripR el A8 aR ppPipRte oS hiaeE iR B Ra a1t ne
now al |y chsar ge idfteh aftér (RENEUNaY béch dl agls taxues&&&mm%g@t&@&nveyor

60 to a charged assenbl y gathering station 62. Al though two cooli ng tunnel s
and two gassi PEpvidediaican souspec4; whick wilheantpin g supplmoébe@razq cans which wil

Thmtgh the. { e TRRisR! tege'ca Wi o i dneit REET lner Ly B 2?:25
line 64. ' fbasher¢if anditheiteprusy elmdimopdnforfiRing al earmﬁhtltwbmmgadrmﬁstse

thrrough the cooling tunnel can.be designed ao a to sot inta~ rfer W|th
the original ®HFHEL gih%éfé?'%mﬁ‘mbﬁlssq‘ﬁ%“f"ﬂﬂﬁwph &Q Prﬁ%‘i’ce en the

second I't efoat iaeilon i Qﬁ?ﬁﬂda%oﬁ@eﬁﬂeﬁ@ﬁﬁbﬁ&e%ﬂo'& 4 afiginY L he

original cooling tun assin station 50 suc occur; , tlsm
the cbuaed s~istatign 2®| Th:pmdnnsuutﬁlm@lrmzstmmmuﬂﬂuedgo prO\mdeam opm@m the

t dt th I d d
Phe second dadhBtel fe cabmdio ieristaBeynp LFae Bnant BPEHEE BOVIEAEH o’
station 62. | ihdiatom él‘iﬁ%f@h%ﬁﬁ)’ﬁ‘er@dd amtl%at chR HIET a‘s‘seatwgfmts%t ion of

t he gassing of the HEU the pressure in U can shoul d be sed to the
maxi ntun al | O\Ehdealﬁyr tordWetdiled discysaion oﬁﬂmpanclnagaad lﬂangmgtolpmtmhmmﬁu can.

The tot al unt r bon . di oxi. r ure wll ned b shape
and ot or i 01 Spovided. TGRS mivAEEl HERGE stloee 30Sich ComhpEa sciiee of The
present tine tcbftaiiessutilizedas & HBFin'the delﬁtﬂulﬁﬁ@lb%rﬁgé @dm&naﬁsds}ar'ﬂlesé/\b@ﬂ t he
valve is released at the conclusion of the gassi ng s‘tl_gwt he carbon di OXI de

trapped in thda¥RIPPsp epand g clogedb Qstoewtdéaee@ Frage canyirem the

mgrate into age of the
can/ HEU assen%?ﬁtgﬂttegbg Jplﬁﬁ‘té’r‘@é@%g’%e cooll ngggggﬁ)éﬁg? t he conpl eted
assenbly. By raedoanmﬂae thebdvenge ﬁ»)betthdh;en | TheHEUtcans wnll tmvd atbmganl t he

dsorb | | h wd d HEU
can. Ao <% n SRAOREHS Fotiefpt of BE(1Ke Ba B an AP GR BRUAE rabn 38 ThE bbbl
68) a source qflingRiatibn 3L il Beccdfdince With biepfeferfddétsbodivhent/dfhe€ prebent

powder is transported by way of an appropriate conveyanpe chut elt)
screw, pl ungerinysntien, where thesndathermic zeactionyis provided by theghilizgtion-ptan gy g

powder is al S%EJrG‘Jﬁ?ﬁ%fehﬁfhtﬁéhiﬁlng% }i%t he éa.nb hguctmam(sa%édms#ame,

screw or plunger to e mXxer s er 1s ew se
transported byfully Beovs, latet nacamgq)tochsorhtwbom dm;dnwhchmte&mnedmauhm updre
m xer stat n 76. At t%(;p)? er ,st tlo cankbon wder .and, net al

e
powder are nt 8&‘%’?5&" &ﬂ“&ﬁﬁ? ?ted"b &8?“9%}“5 greerﬁeéisl red
mxture in a feibadimentor thépredenit invertionctie h@sof:bdd: utifiged Vil & Barbdm Barticles.

utilization of _the nmetal powder is to provide an appropriate m x of
metal lic part ﬂatewav!aonwattﬁlss will PQ/WF@EP“(!&‘PBB%% €3n: | TIUS InserionRreResyCatiot t er

heat transfer ve%% tpg,ee,&ﬁ{gigé) idl &%)m§ﬁe%m&cézh%f bR Hesiled siaGe

beverage can be re the carbon dioxide gas 1n a
shorter peri octtznfmztyll:m:mpty placgd mtoahe/ed»one:pnﬁindn.auhphhvalhiEMe thtsieairtd c powder

may wor k I n foun hout
sone Type. TaicopPafdioadt Lol 4 of itk sS el HE NP Ehed i REl oplhipdd "7}
has been foundhéE@tfomsmtwl&smérerfmtymsmwwmshwvem ﬂug:larbbar bon whu ch
30 is tradltlonallyarelatlveI%/ ood i nsul at or. Varlo g@ f heat

si nks have bedrtipidsimayce inserted in ngéb‘i?“fbdtﬁwlﬁﬁt% e mxture
of the nmetal powder with the carbon provides an excell ent veh| cle to
transfer the heat fromthe beverage thiough the



_o_ ~ 4 JUL QQOO03 carbon and to the atnosphere. It has been found 'H)a Ula%ﬂ?:
netal powder and the carbon can be conbi ned wi thout a binder and inser

into the HEU can and appropriately conpacted with excellent results in
cooling the beverage. However, in accordance with one preferred enbodi nent
of the invention, it has been found that with an 5 appropriate anmount of

bi nder the resultant mx fromthe m xer station 76 may be honbgeneous and
have a vi scositlizatiohi 6ﬁﬂt|eﬁnédilatbﬁcd¥ﬁﬁ#€ﬁﬁérﬁbék§'gué?b’astdi'ﬁ% wWaBisCorahtifigel to fill
the HEU can at the HEU filling station 80. Thus) the transportatlon as
shown by the whlpbwﬂémwcbaa approprigd compadtion joff thereartiaar partidlescta aadensityder

h Kk kil | h |
hos boent oundhERAT SRS tie Agerhfen Shing backPH it B oPRE A e HEEL o
powder shoul dedaenfiiehetkedtinividlyo!até fvawmé#]@caéd mﬁﬂmw bbérf'éhdrﬂﬂhd s

bet ween 0. 1 and 0.2 grans per 10 m nutes a; any well known
to the art bu'?eVF@Siﬁaéfsé‘P%FﬂPSﬂté" %I%F#’b"m ﬁleﬁfmth\mﬁ oxfjeny mﬁg@alaf fect

the adsorption capabilig ¥y % |ne Pﬂﬁlﬁ?intsl%aglb‘é& @r;gparfﬁaﬁ lqu rtgéjp of

polynmeric material is pol ernoplastic nat erna |veI
t he bi nder 15adserpertenaserial,cnis tlwxstmnsp.urted/&:wehe Canveyorifte ik cay/IﬁEUrassembly

ticul [ th b d t th
PG the. HEU CapoRcs; Alao.tnsporied 8 1 oaeitbly et 2Bt B n BRspRRE Nl F oct Iy
to the can/l ~Md&8gﬁgfd@whmmt1@hﬁwmr@%ssehiwﬁmmd The vialve and gasiet irbe ot her
hand, if a binder is utilized, it mai_b?e necessary to drive off t he

resi dual pér t previdecrfromiacsonica 4B thessofs fhe valve %84&1@ arg ransporyedbyan carp to

Where 1t my WRPEER cipvalof fitne I P s Bk AV RELFSEHEH siih 387 Th BeEef.
bi nder whi ch ¢fthé HBY anbiaffixifg it to memeverigzmrmlappmpﬂafcfgesmmabfprocess
If the carbon binder and matal powder is mxed at_the m xer station 76, as

above |nd| cat estamaricmatenial rﬁal;/la‘ffé aYes F?Eﬂ’ﬁ&dqfﬁhf B Lwhish coutaing the | | 't he
HEU can. "mﬁ’é mﬁé&al ¢ zed
to accorrpl I sh G;I“Ht'l ng. ch p%@%@%ﬁggﬁmu btgﬁ{x ﬁgg g@ Ereglnsfer
nmol d, a cdr.‘rprnaé'mteeatedtprdperly upahvthedpen endof the }EHnSUbseqmmﬂwr&QJ the HEU a
I|qU|d slurry_or t ste .in t SS erforned as an
ntegr al - par t oR5h eihBevine B gesksF bR jnheed S BE Fbtpe eB P B, 51 £
Wi th the resubdenity pahéhedintd Gtie diGsed end/6fthe Bart Atthe pRichsTE ananahgmg@t?aﬁbdance
with one preferre form the m xer station may have, an extrusi on nold out

of whi ch pref%&rﬁedpvmedwmsw'aﬂmm isadiae openinggupaded ithe hoftom

pr ef or s WI t idFa@n even as
-10 1 ﬁtﬂ%@%@ da{"go“nget% ernggié +%ﬁf%nraﬂg?g%§g dgr ovi de the
conpl et eﬂ zpr od-mpnﬁ ifﬂoeessﬂiduﬂve HEE and béverage am;ardqmnnasmltyedcurec:] togflzther HEU
can at the HEU |n tatlonlnv ou ers t cl ose

Chor mal | Coup! TrAfHNIn 1SR S apBoPGHS Sea iomn) begen fho HELD o viRe Fbgs i st
in transfer Oﬁxebﬂ% kévetil dnfyQedkayEoRBEDEVRFAHIThiER B Lilektol e Plived Intatedspher e
as the carbon di oxi de i s desorbed fromthe carbon particles. As above

i ndi cated, an beyBREEAT: at e openi ng surrounded by a flange is prow ded at the
punching and f1anging bl it ufasiefbIPbPER FovaTec GSHR hCRE

illustrated in Fig. 2. er and nore deta|I description afhéng wth
schemat i ¢ 25| | ass¢embly istransported blyevqyraf\thmmwynrfmhtomme llkelmpraapelmgmnmlscl ose

t he punchin 10 fl angj activ curs at.the ti Byvals:
oferri g, nowst o nypale oh A casissfneL i SEal3H8 chef hutoffent i efiivel.
the flange 28lovwrteﬁ1{9&am tEypically the csotiig tirinelwill bl Gl18d With @l cRycsénit)ga hose
skilled in the art that what is illustrated in Figures 4 and 6 are

schemati c sketusheaslignd pisogementhe like todhropghly:coohthereatirs assambly bkt hods f or
f th f
product on -t neeaeeBAd poiteRf oiBon BROEAE % fac B Bl sthiedt i the et s

equl a nor e
can, If such cooling does not take place, thon the amount of carbon dioxide which can

be adsorbed by the carbon particles is limited. In addition, as carbon dioxide is forced

under pressure into the interior of the HEU can for adsorption an exothermic reaction
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sophi-sticated than that illustrated in Figures 4 and 6. Nonet hel egs“, JUe 2003

principle involved will be the sanme and therefore the invention is not to
be limted by the drawings. As is shown in Figure 4, there is provided an
anvil 134 which rests upon a foundation 136 such that the anvil is well

supported and in a position to receive the 20 forces generated by the
acceptance of a punch 138. The outer dianeter dl of the punch 138 is

substantial ly t%ﬁpﬁgﬁgﬁﬁmmmfhwﬁ%gﬁn%maﬁ%éH%{I]?re din

t he upper portion o 134. There w a cuff cient rence

bet ween the di dheheatis generpted fpm the earhondiaxidesdsorptionnuonses, thegarbon naturelly t he
bore 140 w t houf 0494 I A Laterial nust
first be rermvle%ugig&si P%dtaﬁghg{éfjﬁ%ﬂﬁﬁﬂaﬁb %‘ﬂ?f%ﬁf?@gﬁ&c\gﬁ%‘fﬁm{@
acconpl i shed bydegrsgses.i Asamesult,liis becessaryshatclmrcaibbi partieles béievoled\to bs 9&4 Wi t h
be central |y pdSTPTRRE AaB M srasorabls o Sf s, horshve e n B o1 s
spacer 142 may dssembhswith dieasibon particles thereiniiv pdsssiIroufidthi ooling nhBkddevi ces
may be utilized, for properl ositionin iitgg can | 12 centrally 30 with
respect to the ﬁ&mﬂu&f&ﬁmdv?egamwﬁrﬁ% A2.10 & SasUNE SR S0; Al it s
moved downwar dlm&@m,mvﬂwﬁa?réumw Bﬁﬁ&@ﬁiiﬂi&é&ﬂw@eﬂg@ can
li L 200 of the

rests securely -11 7 4] upon the top surface 144 anvi |

with the cent ervnghaprsdetensines pressure pbapproximasely 85 bars id rpached  Typicelly atrthisr  of

t he bon 140 A%? | bes |

I 1lustrat ed! y 't %%#mw&%@lmve t %@Egﬁ%&%}&aﬁ@aﬁn}d}@&&%mmt

t he | ower por t itemeragectontained ovithin the canite thedesired 46mpekiture furconbuinptiomt s
particularly 5 w th, respe t.0 Figure 4 onJ he | ower, tion of the
punch 138 whic bﬁﬁ&%ﬁﬁﬂ%?ﬁ%‘?%%&%%ﬁgﬁm as the
| nner di anet er lﬁiiﬁh@&ebem:ﬂo%aﬁﬁm@ﬂa&rufﬁmheméﬂﬂﬂe@ﬁ&ﬂﬁ@uﬂ&mr dly

flared portion 148 of the punch 138 reaches the bore 0, further downward
movement of thé? eched the amoynt, the gassing opamtionds seppediead:y er

P
that the cepdr 'J%,&Q,mggg , 2 10 is
sever ed froln‘ftﬁlée%?\ilgl age can54 yh;ag‘ ?W&%%@SWW@& ch | 38.
Once thi s occursecondgosling rownet $4 w sicboling preeessds rcpeaedps nbove dedeeibed. n t he
beverage can 1 L Sined | | nq_or [fur 50
t her e-t hr ough. %"h%“%%é#’?ﬁ@ﬁWﬁ%‘éﬁ%ﬁ%@ﬁ%@wgﬁ%@&ﬁ al terial
by novi ng t he sassed HESDeanrassemblyds ransportediaionig tharconveybr 3 noa sécotd gmssimgd| v i nt 0
the aperture 1%%150%5 %ﬁw%n@%ﬂgﬁﬁ é&{%&b& %J“?‘{é?{r‘ﬁ' ing the
material fromthe o?tomo e ctan. Fror exgrrp €, a ?ﬁ%gl ng | gprl’ﬁge may
be formed o020t lappropmite volumeiof carban didxide-ie agsorbed bythetnctivatedatdben peticlénce bei ng
flat or defini . Shi eanvien.the surfaces neet. wwth th an
mat eri al there%ﬁ%%%%ﬁt Mﬁ‘é‘&”&ﬂﬁﬁ °W%?mt“31’“i’g’p d and
renoved. The arthestw fallychirged HEUican fxeemblyrizi@dspgonted byin aPropkiate Bonveyor
sufficient to gépl ow fornatio as descri bed bel ow wi t hout

of the flan
fracturing or SPHRF AR Mﬁ%é"?‘?ﬂg@gri ty of the remaining portion

of the bottom of the canAlBdugh®eEaNag ninaMs i) HoPdishiy shrifihrd ilhlEsa cOnd
step in formng the_ fl ange 1% i's illﬁstratgd. As i s shown il’llFI gure 6 the

beverage caf® 11BFigs2,ibshopldheandersiood that the pagtially \gasssd HEK| com assembly mey de
simlarly to thajsed bickhioafitle ikt EdoBHE Rmflel 38 Ind'{ick i indicated by the dashed
line 64. Thus, if sufficient volume is available and the second pass through the
cooling tunnel can be designed so as to not interfare with the original can/HEU
assemblies passing into the cooling tunne], then the second iteration of the cooling
30 and gassing can be accomplished by the original cooling tunnel 46 and gassing station
50. If such ocenrs, then the charged assembly collection station 62 would be



al so rests upon a foundation |54 for the purposes as above descri bddé JtHe 2003
anvil also includes a spacer nechanism 156 to centrally position the can

112 with respect to the center line 158 of the anvil 152. Although the

anvil 152 is simlar in structure to the anvil 134 and includes a bore 160
therein, it should be rioted that the bore tapers 30 outwardly as
illustrated at 162 and termnates in a re-entrant bore 164 which has a

ot opel 1 ed - 1 Fsitone g ERIRE Ay Enarkpd RS G el SlbicAEs o) e Stcgnd 1
al so tapers outashedlline 665fram theassirigosiativn SDAO tiervdliéctionstandre62.adj acent t he

upper portion of the pun(tzguﬁl% I n verti.cal I%/ di sposed region 172. |t wll

be noted by exani nati on)lt haialsohegn discavered thayat the ime obcompletionfithe gessing

substanti al | . [ o

differently }s/h%ﬁp}g%lﬁ ?ftge g@%ﬁ@e@%ggcri Egﬁ@‘%ﬁf’gﬁg to&?f@ﬁ%ﬁﬁ%\?ﬂ%
anvi | havi ny tthe heas spage abave the cirben withinthe HEU dag. The tatalj amodntafetrbon164)

when th .h 1686 .i 1 t.1.ed t ot.al | t the b 160 to its full
Tt the. i nifipxida Bt yiLRaeltminel 3y b SapSindmensbof tie DRereas anh o <
moved downwar digufdah 5§ well ad the vhioe el JAGHE gﬁ@&n firh 1R 1HaxifGm dredititd wilf ¥ ased

by being positioned between the vertical Opposed surfaces 172 10 and 164 on
the punch 166 apprpximatelyrdditars] S¥hencthp valve isoelgasedrithocaclusionof thet gassidg anet er

of the surface,l/2. 0 . ' ' s.th he i nner..di aneter
of the verti caﬁtépéu%hr cgaﬁgé’g%@%wc}% ﬁgd %‘3’."3‘{’%}’% ag‘ﬁﬁﬂﬁé’ﬁ‘%{" t%ﬁ%??%vlvﬁfl y
qual toI the tgraddaligmigaie ig@&hmgm;/\;ghiﬂés tfnh@e:aﬁoﬂ{ela@&ﬁmohge Eﬂmglm. TSF
end result is as wn i re, ich clearly il lusirates e downwerdly
T ettod {1 anganalaD Stembly bty DroRG (he PR EEHRIY ShbeSoTRIsAdL 1 of 1 he
can 112. As abgygnpipdi cated the flange 128 is of a sufficient size to

receive the elastoneric washer and opening in the | 3EU can and to receive
the valve cup at its inrByreferenceteFig. Jithereillustestedin moreadetailthe adsoppentpri at e

formng tools e flange 128., the HEU can and the val u e formed as
by, cr 1 ol ng. ¢ SIjFEoPARSR Lt Heerhon oaiorr g cenipl 0 Be HEFL 6B ASis SBNE e has
thus been ¢§ sGhqsed, theh i9 pRViel @'soifeof aFbo poRder6s; 8 Sdudéd S maaMpdieder 70 HEU
as an integral part thereof which nay be utilized to heat or cool contents

of the cont ai ritd a seupseofibinder /3o The isarbpa pewderlisiranspasteil by wayef @ appropriate1 3
1 ~Ju 2003 ' f t Ul | .
bever age cont %ﬁaﬁ&%@% g‘ %ﬁﬁ%km@xeﬂﬁta%% u&ﬁ?@(‘:}g r ia;i'::’x %gftﬁté&g?é pgr of

(a) providi ng Ehemetabpowier isalso t@nsported by aicohveysice areansciicueings abelh chptepsi t e
open end; (b) form ng an opening in.,said c etely.cl gsed end of said
cont ai ner; (c)SFToH 'P?ﬁj'&p‘ﬁ%%’?'éigﬁ%ggmb‘ﬂﬁ%?hﬂa gl%h‘_‘%%%ﬁpml&hﬂ a
cl osed end20 10sifmslar 4 fafeEnvdyandedidchanie 30U the Riikeristation 76, APRR xR Of
said container, and (e) sxuring the open end of the heat exchange unit to
t he contai ner #atianhis, hesprbag pewdenand metal ppyderare inteemixed Wish 2 8ppreprigted i n
claim 1l wherei [ Al ten, b0l b JREDS)
I nserting the g/lg?végpr@gﬁ!sé aidgggatt%%@nygﬁg ‘%&hﬁggtgﬂé@d\{@hn% v

can. The utilization of the metal powder is to provide an appropriate mix of metallic

particles with the activated carbon particles to provide a better heat transfer through
25 the carbon particles, so that the heat of the beverage can be removed and exhausted
with the carbon dioxide gas in a shorter period of time through the valve. Although
various metallic powder may work well, it has been found that aluminum powder is
preferred. Without some type heat transfer mechanism disposed within the carbon
particles, it has been found that the heat is not easily transferred through carbon which
30 is waditionally a relatively good insulator. Various types of heat sinks have been
utilized but it has been found that an appropriate mixture of the metal powder with the

carbon provides an excellent vehicle to transfer the heat from the beverage through the
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exchange unit and the opening in the container. 3. The nmethod as dqquﬁﬂhb$n3
claim1 which includes the further step of charging said heat exchange

with a nmedium for generating the heat exchange with said food or beverage.

20 4. The nmethod as defined in claim3 wherein said nmedi um provi des an

endot henai c reaction to thereby cool said food or beverage. 5. The nethod

as defined in claim4 wherein said nmediumincludes carbon dioxide. 6. The

t hod defined i l.aimb5 ' h i ngl th t f .25
or ovi di ng o vsaan i '8 Mrdplte” 1 dakbrdChouhd fiat i Sndl b B aBd pieearbon, o
Wi thin said veasss conbiifled Wittt 4 Bidd&and didediédintihie HEIS cald bRS Sppr6pridttly sai d
vessel . 14/ 1 1 ~ ,~U- 2003 7. The nethod as defined in claim3 in which

sai d medi um gépmpantedswith excelent essuitsin coeling the bevsrageq dlovgverfin secasdanssy er age.

1412 1S Ship dfitefed HURAEA B NG I b BodH A stk Sai ¢
step of formng an opening In sald closed end of said contalner 1ncludes
the firsters stapgropfaté amoumef bindéralgesdltannmixafromitiid mier seatidnénhay ber ar ound

sai d opening and nating said open end,of, sajd he xchan uni.t Wi th said
lange. 5 o MEoRteRbtedete s Riaty fidhisiabs exusbierainitet el fused op
i ncl udes provnt&ﬁn%mtmmnﬂurmwgmmntz{oe THitks e tRASSortafibR at Sowapen end
of the heat exchange unit and into the opening in the container adjacent

sai d flange. by thermowrandled line 84 aayrbedn the forma pfrarpextiden mecbanisma knowdo
further steps.,of pr.avidi sket, neans _and sitionkng . sket nesas
bet ween the vgﬁf'@zaﬂﬂﬁd H@gﬁsﬂﬁﬁﬁggl}mﬁ.o_rﬁﬁwhgm&ﬁ%ﬂgﬂtﬁgﬁﬂ n claim10
whi ch i nclgdesombinafio ftifides, infital Powdér alil carBof powdershvld Bedifeh vat ity ey a
portion thereof outwardly against the open end of the het exchange unit

thereby seal i figmgatsefithe fegpling mixysbesweenhhand 6.2igmams perl avinutes, i d heat
exchange unit o} @EHBChe any well known to the art but is preferably a polymeric material, which

will not affect the adsorption capability of the carbon particles. One preferred group

of polymeric material is polyolefine thermoplastic material. Alternatively, the binder

15 may be solvent based or water based depending upon the particular application.

If the carbon and metal powders are mixed together and the HEU can
is filled, then the thus filled HEU can be passed directly to the can/HEU assembly
station 38 as illustrated in Fig. 2. On the other hand, if a binder is utilized, it may be
necessary to drive off the residual portions of the binder by subjecting the filled HEU

20 can to heat by transporting it along an appropriate conveyor 86 to an oven 88, where it
may reside for a time sufficient to drive off that part of the binder which must be
eliminated prior to completing the assembly process.

If the carbon binder and metal powder is mixed at the mixer station 76,
as above indicated extrusion may be utilized as indicated at 84 to fill the HEU can.

25 However, there are other processes which may be also utilized to accomplish the
filling. Such processing would be the use of a transfer mold, a compression mold, a
RAM extrusion of a rod into an HEU shell, a liquid slurry or the like. This step in the
process may be performed as an integral part of the process or alternatively performed

at a separate site with the resultant stored for later use in the process.
30 In accordance with one preferred form, the mixer station may have an

extrusion mold out of which preforms of the carbon and metal powder are generated.

These preforms with the appropriate binder may be subjected to heat in an oven as

-10-



15 12. A nethod of manufacturing a food or beverage container includifhglUL 2003
aheat exchange unit conprising steps of (a)providing a container for

receiving said food or beverage and having aconpletely closed end and an
opposi te open end; (b)form ng an openi ng surrounded by a flange in said

cl osed end, sai d20fl ange extending into the interior of said container;
(c)providing a heat exchange unit having an open end and a closed end;

(d) i nser t1 N {diiedd briGe i AdiARal ider bt 18 proIdE HY millired B &g&pos' te
open end and matl ng the open en sal d heat exc ge u |tW|th sa

flange; and25 thepstarms nap be msertaddntodiredIBU cahat ﬁ@éEEdehamganommtvmous he
container at theflan

claim12 whi cH“?‘WEFd‘g%@°?1‘ﬁ(ijﬁr%?‘Pﬁ‘i°%§lt2‘§8a& H‘ggﬁ? ﬁ%’r}%g}‘%ﬁ@l 'ﬁgl "

adsor bent rmat edah @ thirdbyassidd ifl taster mehmtm&eﬁ@w&oh? tHe HETW td ket he heat
exchange unit into the container. ~'~ ~ JILL 2003 14. The nethod as

defined in ¢l aﬁ“ﬁP%ﬁfmﬁiﬁcF@% ﬁvewdmd#ea@rbsd fractheicathonparticlesy bi ng gas under
i nt d heat t
Do the container. 15, AL SEARScY, bn BormbpraE GHOLAR siSudEdby E¥GARNUC I

securing st ep prorddedct thepupching :dldrfb.ngmg statmnﬁ&s}'thmecﬁss agsdhbma\wdllye means

into the open of. .t t chanpge upi t e, op nin

cont ai ner . ‘ng'é E’@d agfi@? ﬁ'@ﬂ'ﬂPW Jéf’é“’&r&fﬁ"rﬁﬁi"e ‘?‘L‘}Hﬁé""?‘ﬁ'écfurt her
steps of pr 0V'1ﬂhd’t‘ﬁn@nsgﬁﬂ|b€brdmﬂ$o ﬁﬂﬂeﬂqﬂﬁkﬁ'dté’ﬁkhd‘&s&lhﬁ‘e %%‘&ﬁé}u aRp between
the valve neans and the flange before securing the heat exchange Into the

cont ai ner. 140 tlmgmzh@wmytwmmmgemnetatwmz%l aim 13 wherein said adsorbent

mat eri al conprises carb rti ined in Ia|m17
whi ch further includes ?Ré&a ﬁé‘ﬁﬁ§§‘I‘8£§§d§e@?ﬁféﬁégﬁ%§£{\°ﬁeﬂw 9l es)
m xi ng sai d mebihihg the Flangeasad tlibﬂ:"ohbﬁx' dfshe\édnD Iswilllbe aﬁﬁeﬂaﬁdbwﬁs@ﬁuﬂw
inserting said mxture into said heat exchange unit he net hod as

defined in cldners thatiwhat is iljusmated inkigurae 4 and 6 aze aghematip sketchey oaanpamesr and

o710, R U bR S R ol

step of ex1$ udindpasioularlyrinnidss production the equipment will be automated and much more
sophisticated than that illustrated in Figures 4 and 6. Nonetheless, the principle

involved will be the same and therefore the invention is not to be limited by the
drawings. As is shown in Figure 4, there is provided an anvil 134 which rests upon a
foundation 136 such that the anvil is well supported and in a position to receive the

20 forces generated by the acceptance of a punch 138. The outer diameter d1 of the
punch 138 is substantially the same as the diameter of the bore 140 which is formed in
the upper portion of the anvil 134, There will be a sufficient difference between the
diameters to permit clearance for the punch 138 to enter the bore 140 without binding.

In order to form the flange 28 some material must first be removed

25 from the bottom 114 of the beverage can. This is accomplished by positioning the
beverage can 112 over the anvil 134 with the bottom 114 of the can positioned over
the bore 140. The can 112 should be centrally positioned upon the anvil 134 and an
appropriate jig such as a spacer 142 may be positioned around the anvil 134.

Obviously other devices may be utilized for properly positioning the can 112 centrally
30 with respect to the anvil 134, Once the can has been thusly positioned it is moved

downwardly as viewed in Figure 4 so that the bottom 114 of the can rests securely

.11-



20 21. The nethod as defined in claim19 which further includes thel §tiil 2003
produci ng perforns of said viscous m xture adapted for being received by

sai d heat exchange unit. 22. The method as defined in claim1l7 wherein said
adsorbing gas is carbon dioxide. 16 ~ ~ JUL 2003 23. The nethod as

defined in claim22 wherein said adsorbent material conprises carbon °
particles. 24. The nethod as defined in claim23 which further includes the
step of providj ' . %] 1l ~al.l
souder cd par ¢ PEPEuR AP plrhite TRk 8 teanlit ity She SepudFob ibbenin  TpoBlionad |
heat exchange diractly. ovb theldeaterof thedores] 40 fAppespriare forceiisrthidd appliedho ther t her

i ncl udes the steps ov,i.di n binder and form ng a viscous mxture of said
bi nder, said @&P@b}#gﬁdhyﬂﬂg‘_ ‘ﬂ@{@i’ PFeW?)égq fodpave ‘ﬂ%‘.‘"‘#’r@_“ﬁ'@tﬂ%ﬂ_ N:‘ét?defi ned
in claim25 V\’beﬁlht {He"IbWRF pdrii6h AR 1 EhtatRObSe 140, RXhould bP Hoted paktiviiadyus

m xture. 27. The nethod as defined in claim?26 which further 1 ncludes the

step of prddudrithgesnect torFigursid thati anly/the dawer portiaaraf she pungh il 38 whish hagtheg

ived b id D i 8, Th hod,.as_def i in,claim 23
Wit oh | et e Selert], FHER BLABs Rty (58 e s BE PR dReE o BEBore 14 bl O
to inserting %aiefiuﬁadoh@mmi@ﬁéectﬁeea@vahlnyﬂaiea- ortfon ﬂbgfﬁﬁtﬂiﬂehm&séﬁeaed in

claim 28 wherein said cooling step includes first and second cool i ng steps

fol | owed by f itheshore hd0,.Sunherdlovawardmavement of thepunchi 138 isrestrictede dpwilt be/el y.

30. The netho s defined i l.ai m whi.ch dnc es e.fiy-ther st

after 20 i nse%&ﬂﬁtog‘éhﬂw&%ﬁ’%ﬂlﬁ%’Qﬁ%c?"ln?ﬂ%dggf b"%&b% {‘Q%‘hﬁﬁ yETagfcAn EPZ

i ncr easi nQLEOT gSsevéred iffons tHebelérage SrHYIREowiNvird InfovemRhesfhepiticRe98.| oved - 17
this occurs the structure is as illustrated in Figure 5§ wherein the beverage can 112 is

illustrated as having an opening or aperture 150 there-through. The aperture 150 is
formed by having removed the material by moving the punch 130 from the position
shown in Figure 4 downwardly into the aperture 140.

15 Obviously, other devices may be used for removing the material from
the bottom of the can. For example, a cutting knife edge may be formed on the anvil
or the end of the punch with the other surface being flat or defining a slight groove.
When the surfaces meet with the can material there between, a predetermined amount
of material is severed and removed. The amount of material to be removed is that

20 which is sufficient to allow formation of the flange as described below without
fracturing or otherwise destroying the integrity of the remaining portion of the bottom
of the can.

By reference now to Figures 6 and 7 the second step in forming the
flange 128 is illustrated. As is shown in Figure 6 the beverage can 112 is positioned

25 over an anvil 152 which is formed similarly to that illustrated in Figure 4 and which
also rests upon a foundation 154 for the purposes as above described. The anvil also
includes a spacer mechanism 156 to centrally position the can 112 with respect to the
center line 158 of the anvil 152, Although the anvil 152 is similar in structure to the

anvil 134 and includes a bore 160 therein, it should be noted that the bore tapers
30 outwardly as illustrated at 162 and terminates in a re-entrant bore 164 which has a

diameter greater than the bore 160. Likewise, the punch 166, which is propelled
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having an HEU as an integral part thereof which may be utilized to heat or cool

contents of the container, depending upon the particular application desired.
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10 10 1099 1. A method of manufacturing a food or beverage container including a

}(ioo/ag;&( % ) Rz?dA %@%ﬁé&@t’@&‘ﬁ% /égfy _ () - Lf 109 () - F10%: () - LOGLOY () - |
109 ()-L° " 109 () - y 3%) 10%otidingOfichatafiet )mh.t!lglﬂ&(ﬂn;(l):tely Goed étid ng an@s, T1090°
10% & ()_5 1010 opposite open end,
(b) forming an opening in said completely closed end of said

container;
(¢)  providing a heat exchange unit having an open end and a closed

end;
10 (d)  inserting the heat exchange unit into the open end of said

container; and
(e)  securing the open end of the heat exchange unit to the container

at the opening formed therein.

2, The method as defined in claim 1 wherein said securing step includes
15 providing valve means, inserting the valve means into the open end of the heat
exchange unit and the opening in the container.

3. The method as defined in claim 1 which includes the further step of
charging said heat exchange unit with a medium for generating the heat exchange
with said food or beverage.

20 4, The method as defined in claim 3 wherein said medium provides an

endothermic reaction to thereby cool said food or beverage.

5. The method as defined in claim 4 wherein said medium includes
carbon dioxide.

6. The method as defined in claim 5 which further includes the step of

25 providing a vessel for said hoat exchange unit, inscrting carbon particles within said

vessel, and inserting carbon dioxide under pressure into said vessel.
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5 9. The method as defined in claim 8 wherein said securing step includes
providing valve means, inserting the valve means into the open end of the heat

exchange unit and into the opening in the container adjacent said flange.

10.  The method as defined in claim 9 which includes the further steps of

providing a gasket means and positioning the gasket means between the valve and the
10 flange.

11.  The method as defined in claim 10 which includes the further step of
crimping said valve means by forcing a portion thereof outwardly against the open
end of the het exchange unit thereby sealingly securing said valve means, said

container, and said heat exchange unit together .

15 12. A method of manufacturing a food or beverage container including a
heat exchange unit comprising steps of:
(a)  providing a container for receiving said food or beverage and having a
completely closed end and an opposite open end;
(b) forming an opening surrounded by a flange in said closed end, said
20 flange extending into the interior of said container;
(c)  providing a heat exchange unit having an open end and a closed end;
(d) inserting the heat exchange unit into the container through said
opposite open end and mating the open end of said heat exchange unit
with said flange; and
25 (e)  securing the open end of the heat exchange unit to the container at the

flange.
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16.  The method as defined in claim 15 which includes the further steps of

providing a gasket means and positioning the gasket means between the valve means

and the flange before securing the heat exchange into the container.

10 17. The method as defined in claim 13 wherein said adsorbent material

comprises carbon particles.

18.  The method as defined in claim 17 which further includes the step of
providing powdered metallic particles, mixing said metallic powdered particles with

said carbon particles and inserting said mixture into said heat exchange unit.

15 19.  The method as defined in claim 18 which further includes the steps
providing a binder and forming a viscous mixture of said binder, said carbon and said

metallic particles.

20.  The method as defined in claim 19 which further includes the step of
extruding said mixture.

20 21.  The method as defined in claim 19 which further includes the step of
producing performs of said viscous mixture adapted for being received by said heat

exchange unit,

22.  The method as defined in claim 17 wherein said adsorbing gas is

carbon dioxide.
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providing a binder and forming a viscous mixture of said binder, said carbon and said
metallic particles.

26.  The method as defined in claim 25 which further includes the step of

10 extruding said viscous mixture.

27.  The method as defined in claim 26 which further includes the step of
producing performs of said viscous material adapted for being received by said heat

exchange unit.

28.  The method as defined in claim 23 which includes the furthers 1 of

15 cooling said heat exchange unit prior to inserting said carbon dioxide gas into it.

29.  The method as defined in claim 28 wherein said cooling step includes
first and second cooling steps followed by first and second carbon dioxide inserting
steps respectively.

30.  The method as defined in claim 23 which includes the further step after

20 inserting said carbon dioxide into said heat exchange unit of increasing pressure in

said heat exchange unit to a predetermined level.
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