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BEVERAGE CONTAI NER HAVI NG HEAT EXCHANGE UNI T W TH EXTERNAL 5 PROTECTI

COATI NG Background of the Invention invention relates generally
to tenperature changi ng devices and”,mﬂﬂwmlﬂﬁm@mﬁll cally to containers for
cooling or heating a product such as a beverage through the use of

a heat exchange unit secured within thé®®®tainer. More 10 specifically,

the present invention relates to such a container wherein the heat exchange
unit is secured within the container and the heat exchange unit has an
external protective coating on its outer surface. It has |ong been

desirable to provide a sinple) effective and safe device 15 which may be

housed wi thin a cont ai neSELEEGOLING GRSELFIATING FOODPORS" for the
pur pose of cooling or a product such as a food or beverage on denmand. Wth

respect to self-cooling cont aBENERAGECONTAINEBHAVING/i ces have been
devel oped to acconplish s i oz } [ous types of
refrigerants have been di ﬁé@%@%%ﬁggm@& i ng. The
refrigerant §levices may be chenm cRPROEEETIVE COATING! ude 20 gaseous
reactions and the |ike. Typical of such devices known to applicant are
those disclosed in U S Patent Nos. 2,460, 765; 3,373,581; 3,636, 726;
3,726, 106; 4,584,848; 4,656,838, 4,784,678; 5,214, ' 2;

5525, 680 5 331817, 5 606,806, 5. 692, 361 and 5. 63ﬁﬂwﬁyu|mﬁmmch of the
devi ces di scl odiatkgreund of the Imvengion a heat exchange unit I's 'positioned
within a beverage container and includes a refrigerant "8%¥hs of some type
to 25 cool the beverage com ng into contact with the heat exchange unit

outer surface. 1 ~ 8 Jiphe 13.@9&“ Hmma.rnm@a&feeatilzwﬁn{pam&ekmsﬁ@d&ﬁ&
e e

address the issue of possible contam nation o ' food or beverage %r
degr adati on of apdmorspegificalls; o sontpinegs for eenling of heating amredugt suchas afaedion

with the outer %@ i A j o} I
i nstances the t?ga %g%{éﬂlﬁﬁgls%r?gﬁ&ggggge %t%efﬁgg s“u[i@si pg%gréh{ngppf?dg\% de
effective all espécifidaliy,ithépriessat invertionfrelated tosneh dxeninines whamein the hés exchange
refrigerant nmediuymcontained within th at  exchange, unit to acconplish
e dosi red sePt ERAGRRHEVRER A gontafhet o thedicet G abar e b exeriaf rRiARtiv
steel and the Ichitihgon)its odfpeu@c8y upon their constituency, contain
substances which can over a long termperiod of tinme be deleterious to

human health. Wth respect to self heating containers there are known pri or
art devi ces 10%@%0 acconpl i sh each. One such device is
illustrated an S -o. Patent No. 5,626,022. As is therein
shown, a heat exchange unit is supported intermally of the container and
when activated provides gn _exothermc. rneaction,to .heat .conte of the
Contal ner whi ch” cont act s tREIORE DR At BipeeVag € mpts.elisctk 35 ik Aol | ¢
made of netH svhidh My bé hotised Within &lcoiteifer Bhc & al f06d 6P bEveRige Rbatainer'\forfthe
respect to 15 contam patjon and taste as does and HEU in a self-cooling

device. The foPBFOseRf capiingranreduchfuchaea faod or beyeragp pp deraand. WV ith FRIRFE s ed
by the present sems&&.ge&m:ﬁ W5%a{%ﬁceﬂﬁvg%eﬁh§m@&at&&mg' 'such

i ncluding a heat exchange unit no ereln eating or cooling a
product cont ai desiredi seif-coolihg andnwarsiousr typdh of 2€frigemantsc haveabgen wisclosechdbudes
an outer surface whi

o e o bl fch R bl bR RS s 08
20 gaseous reactions and the like. Typical of such devices known to applicant are those

disclosed in U.S. Patent Nos. 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, 5,331,817, 5,606,866, 5,692,381

and 5,692,391. In each of the devices disclosed in the prior art a heat exchange unit is

positioned within a beverage container and includes a refrigerant means of some type to

25 cool the beverage coming into contact with the heat exchange unit outer surface.



exchange unit to preclude the food or beverage from contacting any1 SodUt 0283
grade material. 2 1 8 JUL 2003 Brief Description of the Drawi ngs Figure

1 is a schematic diagrampartly in cross section illustrating a self

cool i ng beverage contai ner constructed in accordance with the princi:ples of
the present invention; Figure 2 is an expl oded view of the self cooling
beverage container disclosed in Figure 1; Figure 3 is a partial

cross-sectiona mat i c esentati.on qf a portion of .the wal| of the
heat exchange H‘?l%vt%b fn?‘?fe“éﬁ{%ﬁgﬁwg%ﬁ‘gc?ﬁg%sﬁt i é’°i’,‘blﬂ’%'mm&“‘?’§°€
schematic il ugierfabd ef bévesaye b8 dediidatBN OF thel thstd\iiefddf b€ redlikt OF itd Comitigfifiee Of
the heat exchange unit is coated; and Figure 5 illustrates the manr%er I n

whi ch the coat Forgacswithithe @uersnrfaceiof the beas #xchangenaitiand manypangdf notiall iistancesr ed.
Ref erri ng now t dr awi ngs .and, nor.e rti,cularly to,FigQure 1., There | 5
i's shown a bevEeh?’alﬁE{3 %q% et l%‘i?g‘l‘@ m%ﬁﬁ%ﬂ??%‘ﬁ'?%d%i@&f'&%m*ﬁfw t he
principles of hédt tansferfrom th deldrage toAlse fant Rl Eshtaih& with@S@E theat

invention is equally applicable to self heating or self-cooling containers

for food or bef¥shange uniiyqaccomplish thedgsired selEcegling) Gertain metallic-substanges such
description on ﬂﬂmﬁﬁ'!" -gﬁgl éfﬂp r ' s .

i1 lustrated anhy escri 'Fai’e : e %\?‘g?a‘ggﬁco %@%?ﬁ%@gﬁgﬁwlﬁﬁ%%%%mg top
12 and a 20 bosubstanges. wiicl cancavet mlonp eermperiddof timebe deteteridus v hnawgheatthuct ur e
such as a pulltab 16. A gr.oduct preferahly such as a beverage. 18 .is .
contained within the bevgg‘ﬁ'dﬁs"eﬁ °%ﬁﬁﬁgﬂ¥&%ﬂ%§ﬁﬁ@'§m r3g deyices
secured as 10y WhicKithdybelvded foracbthpiitiledch, Tnelsiich dedi¢e isilGstfated add defdribed it

mechani sm 24 is secured to the heat exchange unit 22 and contains a valve
24 whi ch when BeS.Ratent Noo| 562640220 rAsis therein shown,racheat gxohange waitisasuppertedi t hi n

wht ch has. boen BRAkef e shRRsf i el hsivhih BoTRECB R ARl el ptde T
contents of theomemsafthedontiinesahichoomiacs thé cerhislufarsbfithe HEUR The HEUbsdy C

product) a simlar, reaction would occur., The val ye nechapjsm 24 is
Dt vat ed by alSgeie sl mes) Sl BHANengR AT ERRISGS B SIS PRI BIRREPeSY B ¢ ap

protects thg Scéftatii@fior’nd thitéhd dies KRS HED in 8 Séif-¥oblingdevitd! al so provides an
i ndicator to the purchasing

Summary of the Invention

The foregoing difficulties of the prior art products are addressed by the
present invention which provides a food or beverage container including a heat exchange
unit mounted therein for heating or cooling a product contained within the container. The

20 heat exchange unit includes an outer surface which is in contact with the food or
beverage. A food grade epoxy enamel coating covers the outer surface of the heat
exchange unit to preclude the food or beverage from contacting any non-food grade
material.



consuner that the heat exchange unit has not been previously activB@edULTﬂm3
overcap 28 is secured in place by an appropriate dowwardly dependi ng skirt
and flange 3 0 which is secured to the val ve nechani sm 24. The heat

exchange unit 22 may contain a refrigerant mediumwhich is axiy 10 known to
the art and which functions to conduct the heat contained within the
beverage 18 out of the beverage and into the atnosphere as the refrigerant
escapes once tg NerbGRARGE AL has been activated by depressing the

pl unger 26. Var Tyerants have been disclosed in the prior
art patents above referred to. However) the preferred refrigerant nedi um

for the present invention is an adsorbent/desorbent 15 nmechani sm preferably

utilizing materials suchFigureldss schematicdiggram partly pueross sectioniiliustrating 3 selfa gel |
activated car bgpsingBev RO Raiked i ; i

adsor bent. These g sor etg are ég’apa fcg%g%\éa sor g‘ln‘r{gﬁﬁhﬁ@ﬂgf%@% rgseén

si gni fi cant quiamention; of gas for |ater rel ease. The gas adsorbed therein can
be any suitable gas that is inert and is friendly to the atnosphere.
Preferably the gas in accordance with the present invention conprises 20
carbon di oxgde. The car hEpudRGxipRASPTIERSGS tHe seltR o8l BeEEe contfife abl v
activated carbon particleS) when rel eased to atnospheric préessure wll
experience a sdigiieseddmFBiguerlip in tenperature thereby chilling the contents
of the beverage 18 which cones into contact with the outer surface of the
heat exchange unit 22. A nore detailed explanation of the 25 carbon-carbon
di oxi de adsorbent refri géigaresddsa paytiil exoss-secrianal sthemaktid rdpresentation bfportion

5, 692, 381 abov eferr o and i ncorpqrated hereipn by.reference. Therefore
a further and %WBQPE&*Mﬁﬂ%W&%%SW‘ﬁ@‘ﬁFBBWX&E‘M di oxi de
refrigerant systemw || not be provided herein. In order to provide a nore
efficient transfer of heat fromthe beverage 18 30 to the carbon dioxide
gas as it desorbs from tFigure4isaschematie illustation shandng the mannerin whish theeutes 32
may be ins te%gt ' L ar.af Etﬁ& hgat exchange unit 22. Preferably
4 18 JUEOZO a?%gfthggfdt?;r‘%b eurnﬁrlrséc aglsm isin the formof a heat sink
containing fins such as shown at 34 through 40 which intimately contact the

interior surface 42 of the h xchange uni.t 22 and converge at a
centralized poi nt 44 vi UHEVESHSEREL AP GAnSR if paich 0 coBfed i e offey furfege gy
reference to Fifihé Reaf exchERgeunitio&@en under st andi ng of the structure as
illustrated in Figure 1 can be obtained. The structure of Figure 1 is shown
in exploded formin Figure 2 and the parts above described with regard to
Figure 1 are iplidbiid Placd [ jo e RS ame reference nunerals in Figure 2.

In addition, tT cal 1Ny gasket 46 which is interposed between
a flange 47 fornmed in the bottom 14 of the can and 10 the top or cap 48 of

the heat exchange unit 2g.glurt g, L 42258 2hd mRh 5685106 Bt [rhere

15 is shown a beverage container system 10 constructed in accordance with the principles

of the present invention. Asabove indicated, the present invention is equally applicable
to self-heating or self-cooling containers for food or beverage. However, for purposes
of clarity and ease of description only a self-cooling beverage container system will be
illustrated and described. The beverage container system 10 includes a top 12 and a
20 bottom 14. Secured to the top 12 is a typical opening structure such as a pulitab 16. A
product preferably such as a beverage 18 is contained within the beverage can 20. A heat
exchange unit HEU 22 is secured as by crimping to the bottom 14 of the beverage can 20,
A valve mechanism 24 is secured to the heat exchange unit 22 and contains a valve 24

which when actuated releases or activates a refrigerant contained within the HUE 22



heat exchange unit is crinped in place to the bottom 14 of the beVbBag@L 2003
container 20 as is nore specifically shown in Figure 1. The sealing gasket
46 precludes any |oss of contents of the beverage 18 fromthe container 20
by providing a nore effective seal between the beverage can 20 and the heat
exchange unit 22. The heat exchange unit of 15 Figure 2 is shown as a two

pi ece device instead of one piece as shown in Figure 1 . Either structure

[ t abl d. b d d di th ti I l.icati . As
o oL, e B e R B ke YBRR o Berh Feba et o B g S
whi ch comes i N hendfAgiratti tihd SRR \oTHR Dnththet 20 whORISYH o\“’ﬁie?-h;:tg SoftALA ned

wi thin the beverage can 20. Typically the heat exchange uni
manuf act ur ed fnexethemmic product, aGimidaraesction would occun| The melvy mechanismo 24 tihe

| i ke so that fective and i.ci.ent heat,.transfer he heat from fhe
bever age 18 t SR Py S aR i 20y BN P araiiiea by v ren 28 TS ERRppieRH he
acconpl i shexd iplungered6errm inatdverelit dieivdtdaaad bide piciides bt indicatoto the puRBNsigde |
S for consunption. In sone instances) netallic materials such as al um num

steel and t hecPrsKmerihpt thehsabexchenges unithasnet beenipsgviqusly aetivateds e oversap 2

term have pro ter : . . ' .

st ances, sutrreoutd IR o oBlappiepid b nwbiGR ucERing Wi g Mah SOk |

i s therefore, isseamedtsthe yalvémechanism4. er surface 50 of the heat exchange

unit be treated in such manney as t.o . neutralize any foreign cantamn nation

or preclude a taste chaﬁg%“eﬁ}ﬁxemﬁwpﬂz%ﬁﬁm%“%“ﬁém"?mﬁ?‘%‘%m Fathge 18

com ng I Nt CRﬂé\ﬁfﬁot}iéir@aﬁd\ﬁhi@hlﬁﬁéﬁ&ulrtéé&ﬂu&%@ﬁea}&ﬁxtﬁiﬁ@éwﬁ&ﬁ'ﬂﬁmeﬂdﬁt- 30
e

8y reference now to Figure 3 a partial cross section of the wall of

heat exchange §iautofabe haverage end ipte the atnasphereasibe sefrigeranti eseppes ensathapat s
hown. Fi S 5 . % U L igcl i
Ehoun. 510U @ efbugiechun ol dciyB0R ) SRR B bl A6 SafoEnBROHF, T,

contai ns an owdfrigerants have beén'disyloned ixthe prior atmténtnbbde refearedes nHpwesee,dhe The
coating 56 must .be tenaci ouslésec red to the, surfacge 54aa£othe wall 52 in

such a manner PReferEed; e imediym for dhe peesent taventon, js; a1y, adsorbent/desorhent
pl ace t he F5ds ioRblsni @b uilcli rbealsSiias 206l ISR LA DARRLAGRES B! O

the HEU and to crinp ‘and thereby secure the entire HEU to the bottom of the
can as shown Beh stiyatedcarbonsiand cdrberemoleculay si¢ven and the likyepsthe adsorhent. Hhesoat i ng

oxt romel y  t ousrorts s Epatte SEabdoRink shfor prny s SaniPiinr Ao Bt o (0 1er
time the coat releas&6The gk aisoried aherdifi chrbeé arytsuitable gasthatiis inettiahd ishfeiehdipesf er

of heat from the beverag 8 into the desqrbing . carbon dioxide during the
chi 11 ng. pr oc MESUBGSPRFE” Prelsrabi i ges Maseoramsn HHtioe EISsers IYABign R RIses

beverage i t bgbewdibRidecr. Preferably the coating 56 is an epoxy enanel
coating which is of a food ade qual i and which is evenly coated over

t
the entire exterior surTlm@r%ndiwcidenéson@tintbsammqahg@fmlya@iza@écvhm any
. coh : . ; L
e e T

18 in the self-cooling beverage contal ner

bK tEe coa’lt3 | ne¢eniperatire tliw&bd yizhilling the ndltgﬂtabf mb(bewagbe: lrn;hibhnbldemtwdomact

t hi ckness bet we 4 an 0 m_crqQns a is prefera erween. 4.9 a 5.2

m crons per st‘ﬁﬁ'& oyterisurfageof gﬁ'rﬁfgllﬂ“ﬂ E‘ﬁ&gi'y‘“i@'éd%’ﬁg""ﬂmgme‘%g%

spray enans [ | it ' \V/ | i er,

Sryeh STha? ot chiofptl st S ko) ATREOTE S bot e,

easi |y and re&#P2,38kahoive eeflrted ta dnd inpotporat inby @fererice Fhereforna fusthdrand e

uni t 22. SUCh o aLi bRt SR e hsbrl Brilh GOIAL boiglleh Shhet il o2t o
provided herein.

In order to provide a more efficient transfer of heat from the beverage 18
30 to the carbon dioxide gas as it desorbs from the carbon particles, a heat transfer

mechanism 32 may be inserted into the interior of the heat exchange unit 22. Preferabiy



transferred fromthe HEU to the food or beverage. One nethod for éipa)IJUanggg
the coating 56 to the outer surface 54 of the heat 25 exchange unit 22 1s

by airless spraying which is illustrated in Figure 4 to which reference is
hereby made. As is schematically illustrated therein a spraying unit 60
whi ch can be activated by a well known airless spraying techniques such as
by electrical energy is illustrated. Wen activated, a spray 62 emanates

therefromin extrenel i ne.parti.cl e iCc i |l attach,to_surfaces readily
when they are @8???%%%2%‘? ST Wﬁeﬂﬁ{hgﬁ“isl&@ﬁa&?%ﬁ “ﬁ!é&’c-‘j'e‘%!!hange
uni t 64 may beat!3althrolyh 20 WaTdRARimERR Coabe interdt saEREd21d? 11kt Hﬁi@&g@é&gﬁ;' gh

wll rotate the heat exchange unit 64 as illustrated by the arrow

~ $ JUL 2003 t it Zcand converangtar aentralized point 46 mathincthe insersqrrafghecheat exchange he
entire outer SM{i{ ace of the heat exchange unit 64 and adheres readily

t hereto. The epoxy and the enanel are thoroughly inter m xed and bonded

together. Wsen this ni xtBy referenot &cFiguie/2ea ore oraughfunders@hdin of i strudnize
epoxy bonds to that surface and in turQ bonds the enanel to the HEU

surface. 5 Al t#dikeptrated insKigurs 1ican beyebtained. dihe samotire afFiguns Ligshownimexplasad i ng
56 is applied . e it b ' y
those skilled foﬂ'nil gxgg.fef‘i ?ﬁ;@p%ra aﬁp‘?*‘%:"é’?{fgdr‘&'gg@ﬁ?%g@g@ﬂ?ﬁﬁé@%& I ng)
di ppi ng, pai ntuatilizingrthie same refekenceraymerhlsdan Biguret2. [Ih addition] hisere is shown a sealing

whi ch nust be adhered.to.i.s that,the coatin 4 must .be evenl nd

t hroughl y appl $°é€§#§wbt?3ésr'“i°ﬁé’s%4hwfe°"ﬁ‘eﬂgﬁ?¥% "%%Pﬁ%mﬁééftg‘é?@ﬁ%ge
unit so thao nee idp oreap48 6£the héat stchange niti22'diiting e absembl/Frotdshs Whereby M6t
with the beverage 18 (or food) contajned in the container. As above

i ndi cat ed) t hehs@hexehanss yait i crizaped,in piase todhepattom 1401 the beyerage centainer 20,95
al cohol . Theseis%ﬁ?é&ﬁ&ﬁ?ggg‘dﬁ(gwpﬁi F VﬁdTﬁtPseﬁﬁxgEj OkEthﬁﬁS Bﬂé&lﬁﬂes%gfl@sggaf of

t he heat exchange un grade 1 nsofar as t ating 1's concérne Thi s
is 15 acconpl i cntedtstof thébevarage i18 fron theadontainet 2@ by iprovidihg) a tmare effedtive Beajjur e

5. As is therein sh an _oven t like 72 is vigded within whic

Chere 15 di opoEuees tayemes ponAiand e heaf Sshines Tl 28 ThE e exabetiaeniisol s o
74 through 180. Fighe 2s shBivh as &R0 fiéce/dedice imStef ofRhe FieSBRAGWN {r Figiré 1 DRitHer 82 OF
the |Ii ke which noves continuously through the oven 72 as illustrated by the

arrow 84. The %etrers agpeptahieand gy |be sged depending ypondhapgrtigyjanapplicationws 20 86
to elevate the tenperat LKqﬁabBQ@ﬂi%}uﬁ?él w&mt@xéﬂaﬂgdonpﬁﬁg  ifibludés ﬁfouLePEurﬁ\éS“ to

approxi mately 400 Fahrenhert e transit tine eat exchange units
74 through 80 $0 whickcarhes intot contact widlg thefbevérageoi8c(or ford) whizh s contaisedovithie

m nut es whi ch t he el ev te rature of apptoxi mat.el WL
ndequat ely cri 06 bheFeet i 2). Ty} Hedienl froBang S RO R uiBirenited BOmAmerle
56 so that 20t msefdREcH S EMhinum, steéDor thellikelsh thaoeffective and efficiathdatitratisfet he
heat exchange unjt 22, Cbviously other techniques may_ al sg be utilized For

curing the coatfithhesbiromthe beverage 48 to the desorkad,catbon diaxidesefrigerans garesan b9 ¢ he
g‘rJit ﬁ(r: i ; :J;fs agf %E?r? f’hg‘fq‘? rg&gé}ig%ﬁw Rietrease ik 1Eifipkratdfe® 8t theBeverags 18 for
consumption. In some instances, metallic materials such as aluminum, steel and the like
may contain contaminants therein which over the long term have proven to be deleterious
25 to human health. Also in some instances, such materials may alter the taste of the food
or beverage. Itis therefore, a necessity that the outer surface 50 of the heat exchange unit
be treated in such a manner as to neutralize any foreign contamination or preclude a taste
change which could occur as a result of the beverage 18 coming into contact with the
outer surface 50 of the heat exchange unit.
30 By reference now to Figure 3 a partial cross section of the wall of the heat

exchange unit 22 with the outer surface 50 containing a coating is shown. Figure 3 is



i nvention. Al though the present invention is described with ref er ehBeJlilo 2003
the heat 30 exchange unit being a prefornmed cannister |ike nenber, it

shoul d be understood that tt~e protective food grade coating nmay be applied
to the surface of a netal sheet which is the n 7 1 ~ JUL 2el3
appropriately cut and forned into the desired shape for the heat exchange
unit. ~ 8 ~uL Q03 1. A food or beverage container conprising: a first
vessel (20) for containing food or beverage; a heat exchange unit (22)

i ncluding a seddcedabmnshdcirﬁsbasﬂﬂw:nmgm&ai d 5 first vessel and having as

outer surface (50) for cqntagtin aid bev and a food grade
cgati ngu(56) C(()veZi ng sa?‘d %ﬁi‘f’l q%E I égegal%z ?M"B °"EW8F&E|‘&£%€R?L‘%%er
as defined in @h%uf&auﬁawesa%banw&%smm%eén .5 elP9Hie Eating 86 mustbe A

food or beverage container as defined intclaiml ere n 10 said second
vessel is made ‘mﬂcmuﬂmwththemme ofthbweihgeuahGMameﬂhataEadwhhsmﬂ in

claim1, V\/n has SS, O o)

m crons per square ﬁﬁa}%ghnsieq %iicﬂt’ @Véﬁ E'&aﬁg lh‘éf@“ﬂ%ﬂdﬁéﬁvq}w

cl ai m 1, wher eintechariish #it6 tie HEAS ancto chmpz‘dhﬁltﬂeﬁéty\udufv the eiré HEU ®itheiteal by
crlrrplng 15 6. _,A food or beverage container as defipned in claim5, wherein

said first ves§§¥h°i°ﬂ?: awn in Figwre 11 Therg &*5%“@%@&?%ﬁ@°§%‘@8§6§6ﬁ6
vessel is cri ”'FB dté}ﬁelflgl&tsg &kt]c?ﬁ{e%uHEﬁ ¥ 83 5 mu the'%f&frcon?'o{ougﬁ\éoerage

cont ai ner as de |ne in erein sard second Vesse
refrigerant. 20vithstand tlmdmndlmmntes sepaired nAtthe sameatimel thiei aoamhg 56 mustibesich

food or bevit agfet i APt imhiBE e ERsRECroR fomiihe beveragh Of o e BFrGBR e D |5 o
food grade enarfidxideCdiringShe chilling process or the transfer of heat from the HEU to the food or

beverage in the container,

Preferably the coating 56 is an epoxy enamel coating which is of a food

grade quality and which is evenly coated over the entire exterior surface 54 of the heat

15 exchange unit 22 so that any portion of the surface 54 which could come into contact

with the beverage 18 in the self-cooling beverage container system 10 is completely

covered by the coating 56. It has been found that the coating should be of thickness

between 4 and 10 microns and is preferably between 4.9 and 5.2 microns per square inch.

The coating preferably is a water based epoxy spray enamel which is dissolved in a

20 solvent system comprising water, glycolether and alcohol having a viscosity such that the

coating can be easily and readily applied to the outer surface 24 of the heat exchange unit

22, Such a coating has been found to be equally effective for systems wherein heat is
transferred from the HEU to the food or beverage.

One method for applying the coating 56 to the outer surface 54 of the heat

25 exchange unit 22 is by airless spraying which is illustrated in Figure 4 to which reference

is hereby made. As is schematically illustrated therein a spraying unit 60 which can be

activated by a well known airless spraying techniques such as by electrical energy is

illustrated. When activated, a spray 62 emanates therefrom in extremely fine particles

which will attach to surfaces readily when they are contacted by the spray. As is

30 illustrated, a heat exchange unit 64 may be held by a mechanism 66 which is attached to

arotor 68 which will rotate the heat exchange unit 64 as illustrated by the arrow 70. As



9 ~ g JUL 20D 10. A food or beverage container as defined in cl Ji & UL 2003
wherein said coating conprises epoxy. 11. A food or beverage container as
defined in claim210) wherein said coating has been tenperature cured in

pl ace on said outer surface. 10 . A . A% Ar. AF. AL. A A . A9. AF. Aog~?Ki

aljl o{upj e_YT] caU] caU] ca] caU] ca] caU] ca] cal] ca] cal] cal] cal] caU] cal] cal] cal] c
aU] cal] caU] cal] cal] ca] caU] cal] ca] caU] ca]cTal]c aUc ao| /[y *obl q~EPD

1 , A
2] ¢a] cadl cal] ooty het ERHeAey fiftdsIetbimdaetpr bt Hespiedyst Sihlbforty e - 1
L ol ol catl ot ot ol pa g oA o) T epeyan] e kil siccaisbugily all ¢
AR E TR U‘ldc Flﬂs'ﬁ%?‘ﬁ‘}’f@fgg L‘%ﬁ&]@a XY contarts dhy %ﬁféaﬂfecoﬂﬁfdhf caU]

ca] ca] ca] cal] cajfee] th 4 1o that sucface and in
al cal] caj caU% ca }31] cafoa *:?2 %tgqaég oo é (bgglfl].f»)tll\l/; enamef

Me++[ Qughs aa m&m maujer & wbinﬁ@]cw;m#Mwhi tﬂ}e:bﬂ]at aUl c
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exchange units as illustrated at 74 through 80. These units may be resting on or
suspended from a belt 82 or the like which moves continuously through the oven 72 as
illustrated by the arrow 84. The oven 72 has heat applied thereto as shown by the arrows

20 86 to elevate the temperature contained within the interior 88 of the oven to
approximately 400° Fahrenheit. The transit time of the heat exchange units 74 through
80 within the interior 88 of the oven 72 is approximately 2 minutes which at the elevated
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temperature of approximately 400° will adequately drive off all of the undesirable

solvents and cure the coating 56 so that it becomes tenaciously affixed to the outer

25 surface 54 of the heat exchange unit 22. Obviously other techniques may also be utilized

for curing the coating so that it is appropriately tenaciously attached to the outer surface

of the heat exchange unit 52 without departing from the principles or spirit of the present
invention,

Although the present invention is described with reference to the heat

30 exchange unit being a preformed cannister like member, it should be understood that the

protective food grade coating may be applied to the surface of a metal sheet which is then
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a heat exchange unit (22) including a second vessel disposed within said
5 first vessel and having an outer surface (50) for contacting said food or beverage; and

a food grade coating (56) covering said outer surface.

2. A food or beverage container as defined in claim 1, wherein

said second vessel is made of steel.

3. A food or beverage container as defined in claim 1, wherein

10 said second vessel is made of aluminum.

4, A food or beverage container as defined in claim 1, wherein

said coating has a thickness of approximately 4 to 10 microns per square inch.

5. A food or beverage container as defined in claim 1, wherein

said second vessel is secured within said first vessel by crimping.

15 6. A food or beverage container as defined in claim 5, wherein

said first vessel includes a top (12) and a bottom (14) and said second vessel is crimped
to the bottom of said first vessel.

7. A food or beverage container as defined in claim 6, wherein

said second vessel contains a refrigerant.

20 8. A food or beverage container as defined in claim 7, wherein

said refrigerant includes carbon dioxide absorbed onto carbon.

9. A food or beverage container as defined in claim 1, wherein

said coating is a food grade enamel coating.
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