;noede\\\Y\: 6T; D THE APPARATUS AND METHOD FOR ATTACHI NG HEAT EXQW§§&3UL 2003
UNI T AND VALVE TO THE BOTTOM OF SELF- COOLI NG AND SELF- HEATI NG FOOD
BEVEMWMMMNFRS 5 Background of the Invention This invention relates

gene li§ cooling and self heating fluid containers and nore

speci fi cadobggrt 0 such a contai ner which includes a heat exchange unit

affixed internally ther QHE APPARATUS ANDOMMETHODFORUTFTACHING 10 Many
foods and beverages avail abl e in portable containers are referablf
, fruit

consunmed when they HEATHEXGHANGE UNITAND VALVECEO: OTTOMQ
drinks) beer, water) pudd ﬁ'tﬂ@ i i [ ferably
consuned with te aturgé@gf' %M%@ﬂgﬂﬁgﬂhﬁaﬁﬁ

Fahr enhey W&\W conveni ence BREVERAGE CONT R&ce i s not avail able)
such as w , canping, on 15 the beach or the like, the task of
cool i ng thesesfignds or beverages prior to consunption is nmade nore

difficult. 1n such circunstances one nornally is required to utilize an ice
chest anti to provide ice which will last only a limted period of tine and

is bulky, di§fi %ﬂﬂ%@w&ﬁmqui res draining of the nelted ice from
time to tinme. In such circunstances It is highly desirable to have a nmet hod
for rapidly cooling the contents 20 of the containers prior to consunption
wi t hout the necessity of t i i j e T iy QL. al b .S
repl ete such self-cooling @@5@%@%@%@[‘% *@@yg#ﬁéﬁiw a@ﬁ@ﬁff'&%@ ﬂ'é‘lds
utilize a refrigontiders gbmofe speaﬁcalfme,suai a dontAinétaVRich Mctudes atieatdXchénge
provi de the cooling neans. Tyg’l cal of such self-cooling devices known to 25

appl i cant for chmitaffixedinternallyshergefrndiwhich iscpostable and disppsablel by t he
structures disclosed 1 inthe US. Patent Nos. 2,746, 265; 1,897, 723;
2,882,691; 2,460, 765; 3,373,581; 3,636,726; 3,726,106; 4,584, 848;

4,656, 838; 4,784,678; 5,214,933; 5,285,812; 5,325,680 and 5, 331, 817. Many
of these prior art structures utilize an activation process wherein 5 the
pul | -tab whi ch iBeseriptioncdf thePrioeArti ng t he cool ed contents of the beverage
can is also utilized as the activating device to release the refrigerant
froma heat exchange unit which is contained internally within the beverage

can. In somgginstances, a Nah{ o6dy¥ lafd Beversges AvalBRS 3h Sbridbld)iconthiters are

beverage can is utilized to effect activation of the heat exchange unit to

rel ease the ref rprgferably consumed when they are chilles, fon example, catbdnatedrsafidrinks, fitwitugh

th t t { ti it d t , 1 | th fri {,

conduct  t he. heatareih Saehuels, bidbies adaslsling find o HRE e mistepably exheiumed pifh

or beverage and ﬁﬂ@&ﬂ%tﬁ?ﬁ@b&%ﬁ B5Popatirameit f@id"90¢ 'Fahrénbieft, S‘Wﬁtﬁi eSS
e

are conplicated, expensiv 0 produce and sonetinmes interfere wth the

consunption of t¢onveniencenfeefrigeratorsar iceis not dvailable, suclhsad when fishing; camping, on
recogni zed i.n th rt,that .t Is re ef.fectiv nd.efficient to separate
e act | vat 18n ceBrashgE i ik cheiEotiap ing fosse Pafeoroesrasesptor ropgbiap i
beverage cont ent  nfdde hitie Bificul If SitheRChinBEnées 8 nokfiafl m@q\hﬁ.‘aﬁouﬁlizemicc
acconpl i shed by placing the heat exchange unit in the bottom of the can and

the pull-tab at ehest anshtoqsrovide icscwhial witl last onlyaailimited petigd of timeaand ishulkp) es
o ssn 7al . n ol BHRBNR'aA e SraliH P e ok B tfe o B, J8 S
is affixed to thgrdu@stai®esit id Kighlh desifadbitotave 3 iéthod for MPidMy boblingdhd échigrtde

bottom of the beverage can. The actuation in each instance includes a
mechani sm f @0 puef ther containersgpriorato ctinspmption without the necessity of these priortare
can which cl oses, and seal s the heat exchange unit. Although these
structures sol ve!"SBA¥MANCEHe 25 probl ems of the prior art) the mechani sns
utilized are difficult to qREShridiChartaitd réflet8 Ofuch! Sf-EdIRGE Beveraged coftaiNetsON
agai nst inadvertent activation of the HEU. Prior art devices also exjst
whi ch provi de anGereraliyrauck conssinersaitilize airefrigenaut, gascof somedyps, ob en endthermic

Such devices are réaliont &i &Hﬁd@ H!q GU&%%GMQ ‘r@ﬁtcﬁ%?ﬁucn self-cooling devices known 10
25  applicant for chilling beverages and the like are exemplified by the structures disclosed

1



manner and for the same reasons as above set forth with respect talskelJUL 2003
cooling 30 containers. One exanple of such a prior art device is disclosed
in prior art U S. Patent 2 '~ ~J UL 2003 No. 5,620,022. Although the

heat exchange unit for that structure is affixed in the can bottomand is
separately activated) the structure is conplex and expensive to

manuf act ure. Sumthe JU.8f Patent Nos.c2\74626%5 B8HET2801R,882,601u2,460,065;n8,373,581;

br edet or i nod. G iEter A0 DRI F SR B A8sEaRey 4780478 SEFALISCRIBRRE: (e
contai ner) for @,m,&d&ﬁ lggqt7§nd! ng substantially perpendicular wth
respect to the bottom and surrounding the opening, and affixing a heat

exchange unit to the fl arlfeny dfihese prior arhstnieniresnitilite an activationpebdass whereitnd
having a heat e Ch&?-?e?p u&i@ﬂ,affjﬁgvto the hottom of the can by a fl ange
formed int eSr althg Pyliab whigh jsgpiliz remevipg the copled centents,af thabrveragecan ity a
val ve cup disp ' f |

t he flange by ]fkgr&?nutﬁ%ea%gﬁ}gfdggfae clfegﬁ;gébgé}p (e)?[enge\?}?%é\?vﬁg a éé\@%‘f%’ﬁuﬁg‘?%g
or self heati ngubewhichgis contained rimernallysvithin tthel béveragecedand alic someé instdnces, a
princi pl es of E{Pg_ present inventi oa; Figure 2 illustrates one step .in, the
formation of arfliEerentalnressue generated within the bevaragsrcaniis utilized tg gffeetActiyation -
Figure 3 illust r ' ] t | d
20" n"Fi gur e 2; AnE neht' SRR GHHE v LR UL roBidehor ARAhEP it 1o 4301

t he flangel0sedeveragéicAltiough tise tactresTeiictioh qifteadegantelyito relvasditieeetrighiagit!r €
S5 illustrates the beverage can subsequent to the step illustrated in Figure

4; and 3 ' -toyonduwche heaycontamed within the foodorhenetage away Stam ¢he foadgr

Dot | ad Doscr | PYPERS GRS BHEbTfosshl Rafaeer Epi i s areoriiep B8,
Figure 1 there dxpehdive/oiprodied ahd sEmetiabeiinsend with MR ORSRBAGNb Sthelbedertge

chilling beverage container constructed in accordance with the principles
of the present fremdhe¢asn. Al though the present invention is equally

applicable to self chilli I t] foad or verage cormd-ai.ner

the foll ow’l%g descripti Onﬂ?gﬁg@i%@?%f‘;@%éﬁqt@ea&?ﬁpxgﬁpﬁ °§"‘B§$‘Z‘# age
contai ner for peffiieAE separitethodctivitiotssf 1ht hen cREngeanit fiom the rembvali dfitheit
limtation of 10 the invention. As is therein shown, the overall self

chilling bever afged axbaviermgy cantentssubsequentiofthe copling:step,(This hagheen accomplishedn 14

Pavi ng a1 1 d 16 RS S8 HeEEhec R A To oo o BRP 5 A REms Mo,
adhesi ves or th@t‘théléﬁxasTibi%&ﬁiﬁdmﬂyl&a&d$iEﬂh@ld§io@"iﬁbﬁich'-iﬁidl'@ﬁ&b?h‘ﬁnis@etOIO
necked in for attachment. The vessel 16 contains a 15 refrigerant which may
be any kno?@ t oshomm inlU.S (Ratentst, 656;838aind 4,556,741 aln eaghiofithese prior artiapplications

chloror fluro carbons) carbon, di gXi a,m xtur f hydro car,hons and

hal ogen gases oiie e ekehudes wit el 34 uig o ot he Deerein s poo ftited

i nvention the rghm G@'5oNom Sf the BevEaBe Car X ITHE -deRlaBON i Each RSB SACINEEY a
systemof the type disclosed in U S "Patent 5,692,38l to which reference is

hferteEy {mde a?qWﬁm@mt?naWdlﬁ?ihmmmdﬂﬁErb@:MmQﬂthm‘:@\w'vhcg)
0 e type utiljzin arbon-dj oxi de, system refrigerant is,use
it becomes desi ?lﬁfﬂs@gfi(?”g? ihﬁ:ﬁ exe “E*tnﬁ?ti‘ﬁmatigﬁ é"\%%ﬁ%ﬁ@&‘%‘?f@ﬁ to
assist in %nduﬁfo'bmnsttfﬁhéﬁﬁrahﬁh&ﬂﬁc%ﬂﬁﬁﬁﬂﬂiz@&’%ﬂiﬂﬁﬁh%b&s&u&%d%%tage
can 12 fromthe surface of  the heat exchange vessel 16 internally to be
exhaust ed from proyideyasiequatd protection against inadvertent activation af theddBtnge unit .

Al so provided is a val ve g 22 .25 which jncwges a,val ve 24 secured

thereto. A protective cpvgfl'Jl pATt deyices s.piegtgg Prayide an ¢xo %’eﬁft&rbt@tini t
from i nadvert enkinPREdtThb Br bEARY. Nuch WUiclark WonVERtn RNARAR iifthé suhen
an

such is not desire to provide an indicator to the consumer that the
unit has not besmnaer andafordhe Srae acasbns as iaboveoset tforth weikly eespegt 122selifeboling

heat excha%e 4

containers. One example of such a prior art device is disclosed in prior art U.S. Patent



'~ 4 ,~U~ 2003 unit nust be affixed to the bottom 14 of the beverag$ lcdil 2003
12. Such is done by providing a downwardly directed flange 28 in the bottom
14 of the can. That flange is sandw ched between the valve cup 22 and the

cap or top 18 of the heat exchange unit and the material) preferably netal,

fromwhich thes L4 r or is then for.ned, 5 such as ctj nping or
swagi ng to sec ﬁ&-@ﬁi@e?ﬁ{m&&%@ﬁ@“m@ﬁé fhiag, Strycgurg ds %ﬁxﬁi@n{ﬁ%
exchange unit pestsaAd!iy deparhiety Berivated, tHe Giruétife bsewmgm &@d) expensfVé to

el astoneric material such as a washer 30 is positioned between the flange
28 and the i nnemanufa¢tur®e 32 of the cap 18 of the heat exchange unit to

provide an effective seal there between. A simlar elastoneric material is
coated on the exterior surface of the 10 valve cup 22 and thus al so

provi des a seals_ﬁ)_ﬂmtyiﬂmjgﬁﬂcup 22 and the beverage can 14. The
critical factor 1 n accordance e principles of the present invention is to

provide a neans for sealing and permanently attaching the heat exchange
unit to the Qbottom of the,beyv a In_accordance with.the i nci pl.es
of the present invention {RSHRESnEERacting 8 CANRISF aving & heatietchaige St
whi ch as will baepiRwhitRidchides AdhoVing'PpredetbiiiBarAdurt Bf ndiepidl AbmARe tenftal t he

beverage can 12. Although the flange si shown directed dowawardly in Fig.

) it shoul d beparmhadrthe coftorhof the tdontainer.aforminglia flange extending Substaptialiyy

be directed upwardly,(qut .of the coptainer).,By referring now to, FL.gures 2
and 4 there is E%ﬁ%‘é‘ﬂg ‘Eﬁb@?ﬁl‘h@%‘ﬁﬁo&& ﬁ‘?%ﬂ'x'{%dﬁnﬂé“@&?ﬁng’ And PI@‘MQ om
of the can. It WidbxdAngdRie tRé Atnddy those skilled 24 in the art that what

is illustrated in Figures 2 and 4 are schenmatic sketches of apparatus to
carry out tHe fabri cati onArcan whith iicludes aton angd bottemfand haing 8 hedtexchmngetinit
production and ticularly in Ss_productian the equi.pnent w.ll Dbe
aut omat ed and %‘ﬂ@?@“%ﬁﬁ%& 8 y%gfﬁgfn I‘Pﬁgﬁlgt‘gg’ﬂ’ﬁbﬁpﬂﬂ‘r%fs‘hﬁ
and 4. Nonet hel g&f) THe e atéxchaiige!uRitiald @ VHIVE cip ispbedion®asi? e ametmrgefaed e
the invention is not to be limted by the 25 drawings. In order to formthe
fl ange 28 sone pertmanently affixed foithe flange bydforming. f r om t he bottom 14 of the
beverage can. As is shown in Figure 2, there is provided an anvil 34 which
rests upon a foundation 36 such that the anvil is well supported and in a
20 TGl e S E Piawilgsd by the acceptance of a punch 38.
The outer 3 0 dfar 0 T 3 8 is substantially the sanme as
the diameter of the bore 40 which is fornmed in the upper portion of the

I S S ity sab e
bever age can 15 ar pereitzd iR iunce b PR apIg L ik sl kARG e
over the bore 40. The canFigure2dhistratesonestep inl thy foramtion of anl atigching fiangenini |
Che anvi| 34, OB GRem o Broemascontinnly be ut 11 ved for properly
positioning the can 12 Ceg‘i*@é53(11%%%%Poﬁt&ﬁe@m&ltgglﬂtﬁp%‘ﬁﬁlsﬁgﬁdcan

has been thusly positione I's noved y as viewe gure 2 so
t hat t he bo2® omidFigute 2;he can rests securely upon the top surface 44 of the
anvil with the center of the bottom 14 positioned djrectly ov e center
of the bore 40. 10 Approp:l{;&{'égfjg‘mmggtsﬁmdﬂﬁﬁm %&nﬁ%ﬂgﬁ%%ﬂgs%“gg
illTustrated by tifgheeverdge Cohrdifler BT presenPitivetigiywvar dly and to permt the
| ower portion thereof to enter the bore 40. It should be noted particularly
with respect to Figure 2 tRigure§illystrates thechaverage can subsequentio the step ilbustratedi ch
has t he di aneter, ﬁ..l V\gla%p is substantially the sane as the inner dianeter
of the bore 40 JBN'&HT&he bore 40. Once the outwardly flared portion 48
15 of the punch 3 8 reaches the bore 40) further downward novenent of the
punch 3 8 is restricted. It will be understood however that the central
portion of the bottom 14 of the beverage can 12 is severed fromthe
beverage can by the downward novenent of the punch 3 8. Once this occurs
the structure is as illustrated in Figure 3 wherein the beverage can 12 is
illustrated as having an opening or aperture 50 there-through. The 20
aperture 50 is fornmed by having renoved the3material by noving the punch 30
fromthe position shown in Figure 2 dowmmwardly into the aperture 40.

Qobvi ousl y) ot her devices may be used for renmoving the material fromthe
bottom of the can. For exanple) a cutting knife edge nay be forned on the
anvil or the end of the punch with the other surface being flat or defining
a slight groove. 25 Wien the surfaces neet with the can nmaterial there

bet ween, a predeterm ned anount of material is severed and renoved. The
amount of material to be renoved is that which is sufficient to allow

4= - Y M 2 " oy . e




1 ~ JUL 2003 an anvil 52 which is formed simlarly to that iIIustra1eng'U[| 2003
Figure 2 and which also rests upon a foundation 54 for the purposes as
above described. The anvil also includes a spacer nmechanism56 to centrally
position the can 12 with respect to the center line 58 of the anvil 52.

Al t hough the anvil 52 is simlar in structure to the anvil 34 and incl udes
a bore 60 therein) it Shcmbdret&illﬂﬁﬁﬁébibﬁhpl&tbesél%ﬁilti@%&\&r@étdﬂﬁfaﬂid as
illustrated at 62 and termnates in a re-entrant bore 64 which has a

di amet er gr eat efonsHasted Ha agenrdanse with thepresent invemtionnch 66, which is
propel l ed downwardly as illustrated by the arrows at 68 al so tapers
outwardly as illustrated at 70 and term nates adj acent the upper portion of
the punch bb in a vertically disposed region 72. It will be noted 10 by
exam nation, that the punches 38 and 66 are constructed substantially the
same, however, plalles eseriptiomofthe dnyventiolmn di fferently shaped bore as
above-descri bed. Through utilization of the anvil having the bore wth the
flare 62 and the straight dianmeter 64) when the punch 66 is pernmtted to
totally enter the bore 60Réferrdidgsn hdrti JrapTy ndi ng
the opening 50 in the can 12 is %ﬁggﬁgﬁﬁﬁﬁgl%ﬁ %ggﬁflﬁt g"l{’gg‘gr ed
surface 70 &nd @xpiodetliview the campanentsyofizeselfchilling theverage bentaimencanstructed tin cal

d suitff 72 and., 6 th 66 and, t he.anvi|, 52 tively.
by ous! y t he ctibarerd, Wit the prineipled\af e Prosgit mveRicH.  Afihinghs SEcRrpRstt |
less then the imnpefidh ANEGually Hpplibble 6 tseFahiling foi‘%ltﬁf’eaﬁﬁg Itfgf‘d %?rtfeﬁgﬂgby

an amount substantially equal t0 the thickness 0of the mate
bever age can botantainers, the fodlowing descriptior?id givenawitlstespect tona Sélfychilling belverage

clearly illustrates t downwar dl irected (ipto the contajner), flange_.28
surroundi ng an ‘Eﬁﬂ’&'\??{ OFRUIPASES Hg“%l?o‘?dilt‘ °B§nﬁ%%ean°& ot wgh%l;ggtatmg of

i ndi cated t f i f Sl Gn€ | iC
washer 3.0 S e Afentidy,, Aats terdi o lhe oer fetotififip eybidfe EXRAfTY0

di anet er and t oinclhades ucheverage zhn d 2chgvii a dottoms14 andra tipa@et shown)ar Aubdatt he
utilization of appropriat rmng, 25 tool s, the, flapge _28), the ca 8 .and
the val ve cup 2&&@?%@@?@%5Wﬁﬁﬂd@t@vﬁ4 Ba lgéY‘z‘d%%u gﬁgﬁé@éé?age
system In sone j i [ S j I, frivg t | e
by assenbly to thaesel f6 b Bimping, Seldfin, aihlsfieh rdellick, T3S N M Hhh A

i nt ernal | eakagpiepastrudtare witle theetdp neckad tin for ateachivieat. niThe nvesse] 116/ contdins a

enter the fgod or,  bever in the 30 container. Such may, be dons hy
reversing the H%@’é“f%ﬁﬁf%@‘%ﬁ’&é@ﬂ ewWR L0 ths ity oE matsrial sughashydro flugas

ositioned with j ur"bq:a%m I hes ' =
20?3 Ithe an\\,/V:I g%?@nﬁflﬂ&{oﬁg si de or’% 0 {/‘ggtﬁﬁc%ehéﬁggﬁfego){?g#g?ﬁéoﬂ%%r as
vy eved, n Fg, dseaioe it OB he prsemhcprefmevembidmt of dis noarion
with the resu a e disrecti 0 e, flange is upwar ou
cont ai ner) as vf%ﬂ‘?%%“@}“ﬁﬁf’é@%%ﬁ?ﬂé‘ﬁgﬂm qyfﬂ?fém%ﬁsw
flange 28 may tm.ma&fufs,sdz 38 Fto Which réfereasé Wm&mwﬁ%&n& is

val ve cup received and ornmed as above descr provi de“an effective

seat ed per rdthenitcgrpordtedhereinWhena device of thettypeasilizingthe carben-dinxide systemi as
made of al um nump material. the, fl.ange . nneal,ed,to prevent furthe

r sk ng whon + T TERartaRhiy e, InHeeokEed Gpeireie MR TIOR A pedh sk 05 R A s st Sirg
use of a pol i shigfm to/assist is E6nAutingthl héd? ibhe Bevetdye cOntaniddavithiNtHe/beléitge can

flange. Such raises the tenperature of the flange sufF~ciently to anneal
it. Referring nddfionthe surfaceofthertieat axchaggvessel 6 intarnally to bpwxﬁgmdt&nmm

h ic f i i al ~ i D! d ,f [ i
bover age syt o Easm P RBbhactveBRAE A RtsRGhanad A Al prPp3ValiEkup 22
present i nvesiti qihickincludes 4'0419¢ 24 dEeufdBthbreto) A Povctive bdteri R chplIE Sitd d\Rr the

beverage can 112 having a bottom 114 and a top 116. The beverage can 112
cont ai ns a bevewalye 2418 protect itfrom inadxertent actiuation3heriehy actiyating theheatenshamge

i ncludi ng a val ye. j t I .havi.ng. thaon i be
depressed to ac%ﬁlsv%’gng{’@ﬂggﬁe espgz{ g‘kﬁ?fi’g@dde W@%‘o?gﬁfﬂ&@%ﬁ (|€:h 5@&2
has an openi ng aasinét béenwaviivatedy TiRNNBiAidn GBS vAIYS cup 22 And theseacisichhsge
bet ween the 20 upper end 132 of the heat exchange unit 122 and the val ve
cup 134. As above described an appropriate el astoneric washer is disposed
bet ween the surfaces of the flange 128 and #he val ve cup and heat exchange
unit to effect the desired seals. A protective cap 136 is disposed over the
valve 12S and is held in place by snapping the same downwardly through the
utilization of an appropriate retaining clip 138. Wen 25 the upper surface
of the protective cover 136 is depressed downwardly it will contact the
button or plunger 126 activating the valve 125 to rel ease the refrigerant
contained within the heat exchange unit 122. |If the heat exchange unit

o o o o,




~'~ ~ J~1L 2003 internally through the carbon so that it may be exhhdstygd 2003
upwardly through the valve 125 with the escapi ng carbon-di oxi de gas.

Qobvi ously, the heat exchange unit and the refrigerant may take many ot her
forms and nay al so be replaced by an exothem c reaction system w t hout

gepart i Sgt f r?hmmﬁtemnpu' j be fhfﬁxet:lmg\_mba&omhﬁ qsf;thaeb’etveiagdeai !l?ntS\&dthﬁib d?ftby f
irected to the manner attachj,n e heat, exchange uni o the bgttomo
the food or bePHIRER vﬁ?%&ydé“g“alﬁ“ ‘ZUSSEQ“%*éf‘qféhec‘Fa&'r nd@t flange; A
met hod of manuf; k | S h& O Vi ng
atop and a botl?g%dghggg%ﬁ%hggmﬁégpg%ﬁa?éi%?mg@plg?d@; ﬁa%%ﬁaﬂé val ve
cug (f2f2) Zaj[d dlﬂahth ebn?mhaht i tgﬁfemblfynlmm nﬁpmmhil:l’:theodumtst if tal'dffarmhé,ibd\enlfmd_ can
and affixed_to the om t hereof .conprising the steps : a, .repoving a

P et er i nd oHHhAE Ot FTURBIG OF EWEGIH 10 PIrS Uikas FLoments bosetish o thsEsby e sk o
provi de an openy 7 e ontld 10 | ] 2 engli
substantially 33?%5%1&88‘}'{:}? ﬁﬁ%gﬂﬁnggdgé?é P%@%gﬁ(?%?(%’%%eﬁﬁﬁa[%r %%I
surroundi ng sai elasraedic:@ateriabsuch ape wastier 30 liy pasitioned deiwiten tiefimge 28 and theheat
exchange unit and said val ve_cup. met hod_ of manufacturing a container

2. A
as defined in chaersurface 32 ofibesap 18 of therheatexchangs unit toprpvide an sHsctiveistal an

anvil and a pu LAl n ot Ll ond i

with said cl OSQ@%&%&%&%%} #%M éllg’éﬁﬁslggé)e"&&gﬁl %gﬁ@egﬁx\}l ean%ﬁgs{lﬁ%%r?g@sﬁai d
cutting edg_ez i vill ee @up'2 | Zagiﬁthﬁiihoﬁr&gﬁdfbﬁmfwwhmufvﬁﬁvebﬁﬁﬂ?ziﬁtlm_ebé@érage
renmoving said material. 3., t hod of nmanufacturing a self cooling |,
beverage cont ai "??érl‘*asmnﬂéﬁi ng@Bf in-aceprdangethe principles okthe prosentipventionstp

i ncl udes provi ding: ' s 1 b A o R il i ,

posi ti oni ng sa%gg\?e%r@%g%wﬁg‘aﬁl :ﬁ';igloi@[ﬂg%&é% AtT aelhf/=§tt cﬁxgg%[s@éﬁ%tvtgrth %ai d

bore and i nser t botnnofrtie béverdgecug Inaveotdamet vith theprindigles sfaheipresint inivesticby

renmoving said material . 4. met hod ,of manufacturing a contai ner as_defined
¢

A
in claim3, 2~ Whfapeansisthe downwardlydirecied flangg 28 which pswilthegoma appaseatbelow

defining a,Rore,_havj fi | [ trant Vi

second di a terfsqgg*%p@olﬁ%iiﬁ&%‘ﬁ%%&ggféﬁgr @ﬂ’gﬁmg}%ﬁ%”g? stiown

di aneter and a gisResddbwiaindly in Fige! deuhogldibetiderstiod that With cériein siodishribas es;
10 1 4 JUL 2003 providing a punch hayving first and second di ameters
separated by a ﬂuéﬁnsambsmctsém“w&bmtefmwm)-sai d punch being

greater than said first dbgﬁm&%?o%iﬂg2%%5%&1%&%9%5&@9@&5»&&3%}d

punch being | ess than the
forming the flange 28 in the bottom of the can. It will be appreciated by those skilled

20  inthe art that what is illustrated in Figures 2 and 4 are schematic sketches of apparatus
to carry out the fabrication methods for forming the flange 28. In actual production
and particularly in mass production the equipment will be automated and much more
sophisticated than that illustrated in Figures 2 and 4. Nonetheless, the principle
involved will be the same and therefore the invention is not to be limited by the

25  drawings.

In order to form the flange 28 some material must first beremoved from

the bottom 14 of the beverage can. As is shown in Figure 2, there is provided an anvil

34 which rests upon a foundation 36 such that the anvil is well supported and in a
position to receive the forces generated by the acceptance of a punch 38. The outer

30 diameter d1 of the punch 38 is substantially the same as the diameter of the bore 40
which is formed in the upper portion of the anvil 34, There will be a sufficient

5



of said counter bore of said anvil, positioning said can botton1mﬁ?ﬁ 49Ldmm3
opening 5 therein centrally over said bore in said anvil and inserting said
punch into said anvil such that said tapered sections of said punch contact
said tapered sections of said bore. 5. A nethod of manufacturing a

candul chi ng. sa iR pEm iR de.tchety ¥ Berileafines fordfh fineh 18 26 enfetite berec .
10 6. A net hod 40fi{Hpit HiAdihg THe haterfal énfdvaFis a&%gﬂﬁi@lﬁ?ﬂﬁ dﬂ?ﬁt@?ﬁiﬂé%%%g%i n

said affixing step further includes crinping s
exchange unit aanl12aver thelamdl 34ipvithhe Bottam 14 of die canpdsitioned iower the bord 40.ner

defined i [ [ i | yd th I [ ]
LG N T Y A Y R EE L X
bet ween saigl fl,3aQ8.apd2 i%%e%ﬁiﬁoﬂ&&@&?@&! '&P%rl] 38 Oﬁgﬁggfyadtﬂﬁf deDR¥S Behy?

heat exchange unit " therein’fo eating or cooling foo r “beverage
conpri si ng: as bewmtitized for pedpefly positioning thecan42i cénfralbydwith réspeet taghe amvdl Bdvi ng

a top and a bottom, 20 said boftom defini,ng an openi ng therethro .and a
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cup to said flange. 10. A cpnjai ner, aim9 wherein sa
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14. A container as defined in claim 13 wherein said form ng _includes
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from sai d bott off pifich 38, hdehid o¢6LErS Be striléttrd i8/as illustrated in Figure 3 wherein the
beverage can 12 is illustrated as having an opening or apet;ture 50 there-through. The
20  aperture 50 is formed by having removed the material by moving the punch 30 from
the position shown in Figure 2 downwardly into the aperture 40.
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.

25  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
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.

30 By rcference now to Figures 4 and 5 the second step in forming the
flange 28 is illustrated. As is shown in Figure 4 the beverage can 12 is positioned over

6
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dEbC 10%mi5 () -bylthemaipered surfapd P0and then finally formed by being positioned between the
vertical opposed surfaces 72 and 64 on the punch 66 and the anvil 52 respectively.
Obviously the outer diameter of the surface 72 of the punch 66 is slightly less then the
inner diameter of the vertical surface 64 of the bore 60 by an amount substantially
equal to the thickness of the material of the beverage can bottom 14. The end result
20  is as shown in Figure 5 which clearly illustrates the downwardly directed (into the
container) flange 28 surrounding an opening 76 in the bottom 14 of the can 12. As
above indicated the flange 28 is of a sufficient size to receive the elastomeric washer
30 and opening 32 in the cap 18 of vessel 16 around its outer diameter and to receive
the valve cup 22 at its inner diameter. Through the utilization of appropriate forming
25  tools the flange 28, the cap 18 and the valve cup 22 are formed so as to provide a
sealed self-cooling beverage system.

In some applications it is desirable to affix the valve and valve by
assembly to the can in such manner that there is no possibility of an internal leakage
path for the refrigerant (or exothermic materials) to enter the food or beverage in the

30  container. Such may be done by reversing the flange forming procedure as above

described. The can 12 is positioned with the opening 50 centered over the bore 64 in

7
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duwxyzxmbC, L! 10%c puoch kg directed dpwnwardly es abeveodespribed with the result that the
direction of the flange is upwardly (out of the container) as viewed in Fig. 5, and as
shown by the dashed line 28. The flange 28 may then be curled over with an extension
5 of the HEU and the valve cup received and formed as above described to provide an

effective sealed permanently affixed HEU.

In some instances where the container is made of aluminum material
the flange may be annealed to prevent further cracking when the crimping occurs.
Such annealing may be accomplished by use of a polishing which rotates a high speed

10 in contact with the flange. Such raises the temperature of the flange sufficiently to
anneal it.

Referring now more particularly to Figure 6, there is illustrated in
schematic form and in partial cross-section a completed self-cooling beverage system
constructed in accordance with the principles of the present invention. As is therein

15  shown the system 110 includes the beverage can 112 having a bottom 114 and a top
116. The beverage can 112 contains a beverage 118. A heat exchange unit 122 having
a valve cup 124 including a valve 125 disposed therein and having a button 126 which
may be depressed to activate the valve is provided. The bottom 114 of the can 112 has
an opening and a downwardly depending flange 128 which is sandwiched between the
20  upper end 132 of the heat exchange unit 122 and the valve cup 134. As above-
described an appropriate elastomeric washer is disposed between the surfaces of the
flange 128 and the valve cup and heat exchange unit to effect the desired seals. A
protective cap 136 is disposed over the valve 125 and is held in place by snapping the
same downwardly through the utilization of an appropriate retaining clip 138. When
25  the upper surface of the protective cover 136 is depressed downwardly it will contact
the button or plunger 126 activating the valve 125 to release the refrigerant contained
within the heat exchange unit 122, If the heat exchange unit utilizes a carbon carbon-
dioxide system as above described then the appropriate heat sink 140 is disposed
internally of the heat exchange unit 122 and is in the form of a plurality of ribs 142
30  through 148 which converge at a central point 150. Each of the ribs is in contact with
the inner wall of the HEU 122 and conducts the heat contained within the beverage 118
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L. A method of manufacturing a container 10 comprising:

a beverage can 12 having a top and a bottom and a heat exchange unit
(16,
5 18, 32) having a valve cup (22), said heat exchange unit being positioned within the
beverage can and affixed to the bottom thereof comprising the steps of:
a. removing a predetermined amount of material centrally from said
bottom of said can to provide an opening (72) therethrough,;
b. forming a flange (28) extending substantially perpendicular with
10 respect to said bottom from material surrounding said opening;
and
c. permanently affixing said flange to said heat exchange unit and

said valve cup.

2. A method of manufacturing a container as defined in claim 1,

15 wherein said removing step includes providing an anvil and a punch defining cutting
edges, positioning said beverage can with said closed bottom centrally disposed on said
anvil and bringing said cutting edges into contact with said bottom with sufficient force

for removing said material.

3. A method of manufacturing a self-cooling beverage container as

20 defined in claim 1, wherein said removing step includes providing an anvil defining a
bore having a first diameter, positioning said beverage can with said bottom centrally
disposed over said bore and inserting a punch through said bottom and into said bore

thereby removing said material.

4, A method of manufacturing a container as defined in claim 3,

(39
w

wherein said forming step includes providing an anvil defining a bore having a first
diameter and a reentrant bore having a second diameter;

said second diameter being greater than said first diameter and a

tapered region interconnecting; said first and second bores;

10
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@O%X ()- s10%z&eln centrally over said bore in said anvil and inserting said punch into said anvil

such that said tapered sections of said punch contact said tapered sections of said bore.

5. A method of manufacturing a container as defined in claim 1
wherein said affixing step includes sandwiching said flange between said heat
exchange unit and said valve cup.

10 6. A method of manufacturing a container as defined in claim 5
wherein said affixing step further includes crimping said flange, said heat exchange
unit and said valve cup.

7. A method of manufacturing a container as defined in claim 5
which includes the further step of placing an elastomeric sealing material between said
15  flange and said valve cup and between said flange and said heat exchange unit.

8. A container having a heat exchange unit therein for heating or
cooling food or beverage comprising:

an outer vessel for containing said food or beverage and having a top
and a bottom;

20 said bottom defining an opening therethrough and a flange surrounding

said opening and extending away from said bottom; and

means for non-removably affixing said heat exchange unit to said
flange.
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11. A container as defined in claim 10 wherein said flange extends

inwardly from said bottom into said outer vessel interior.

12. A container as defined in claim 11 which further includes an
elastomeric seal between said flange and said heat exchange unit and between said
10  flange and said valve cup.

13. A container as defined in claim 9 wherein said container; said
valve cup and said heat exchange unit are constructed of metal and said means for non-
removably affixing includes forming those portions of said valve cup and said heat
exchange unit in contact with said flange.

15 14. A container as defined in claim 13 wherein said forming
includes crimping.

15. A container as defined in claim 10 wherein said flange extends

outwardly from said bottom away from said vessel interior.

16. A container as defined in claim 15 wherein said flange extends

20  outwardly from said bottom away from said vessel interior.
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