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HEAT EXCHANGE tJNrT FOR SELF-COOLZNG 

BEVERAGE CONTArNERS 

This invention relates to a portable and disposable 

unit for cooling a·beveraqe~ 

A wide variety of units have been proposed in the 

patent literature for cooling a beverage and, more 

particularly, for cooling a beverage contained in a 

disposable can. However, these devices have not been 

commercially successful. One reason they have not been 

successful is that they have not been compatible with 

conventional bottling methodology. In raany instances, they 

require the _use of specially designed beverage cans and, as 

a result, specially designed bottling c= canning is 

required. 

The present invention has arisen from our work in 

seeking to provide a heat exchange unit which can be 

inserted into a beverage can on the bottling line and which 

can be actuated by the pressure differential which occurs in 

the·can when 1:he can is-opened. As will become clear from 

the detailed description below, we can produce embodiments 

of heat exchangers in accordance with the present invention 

in which the heat exchange unit can be used without 

modifying the con~truction of the conventional beverage can. 

The conventional can lid and bottom can be used. Hence, the 

production of canned beverages . having a self-chilling 

capability can be easily integrated with the production of 

conventional canned beverages without any disruption or 

modification to the bottling or canning line. 

In accordance with a first aspect of the invention, we 

provide a portable heat exchange unit for cooling a medium 

comprising: a vessel adapted to contain a discrete quantity 

of a compressed or liquified gas, the vessel including a 

wall arranged to be placed in contact with the medium to be 
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cooled; a valve tor operatively controlling the release of 

said qas from the vessel; a panel positioned adjacent and 

inside the wall of the vessel for operatively directinq the 

gas into heat excha~qe contact wi~ the wall of the vessel 
and arranged to release gas from the top of the panel;. and 

a means for exhausting the qas from.the vessel. 

:In a second and alternative aspect of the invention, we 

provide a heat exchange unit for use in cooling a beverage 

in a pressurized can, wherein the pressure in the can f 
decreases when the can is opened and the can includes a lid, 

the heat exchanqe unit comprising: a vessel adapted to 

contain a discrete quantity of a compressed or liquified 

gas; and a val.ve for operatively controlling release of qas 

f::-om the vessel, the valve being operatively arranqed to 

open and release gas from the vessel in response to the 

ce:rease in pressure which accompanies opening the can. 

"The invention provides, in a third alternative aspect 

thereof, a container fer a food or beverage comprising: a 

first vessel a~apted to contain food or beverage; and a heat 
exchange unit including a second vessel containing a 

discrete quantity of a compressed or liquified qas, the 

second vessel including a wall in heat conducting contact 

with the wall of the first vessel or with its interior, said 

heat exchange unit including a valve for controlling release 

of the qas from the second vessel, a panel positioned 

adjacent and . inside the wall of the second yessel for 

directing the gas into heat exchange contact with the wall 

of the second vessel and for releasing the gas from the top 

of the panel, and a means for exhausting qas from the second 
vessel. 

According to a fourth alternative aspect, the invention 

provides a pressurized container for a food or beverage 
comprising: a first vessel adapted- to contain the food or 
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beverage, the first vessel including a lid having a tear 
panel for opening the container; and a heat exchange unit 
incluqing a second vessel containing a discrete quantity of 
a compressed or liq:uified qas, the second vessel including 
a wall in heat conducting contact with the .. wall o·f the 
first, a valve for controlling the release of the qas from 
the second vessel; wherein the pressure in the container 
decreases when the container is opened by means of the tear 
pan~l-, the valve being ·adapted to open and to release gas 
from the second vessel in response to the decrease in 
pressure which accompanies opening the container. 

In a pref erred embodiment, the heat exchange unit 
provides efficient heat transfer ·through the use o~ a ridged 
panel which is· situated ·in the heat exchange unit so as to 
form channeis between the panel and the wall of the unit 
which direct vaporized gas up the sides of the heat exchange 
unit canister. 

Preferably, the heat exchange unit floats to the top of 
the can durin~ the can filling procedure. 

Iri one embodiment, the gas cools the unit by flowing 
through channels 

formed by a panel member, which adjoins the inside wall of a 
first ~hamber in the unit and evaporating. The liquified 
gas travels up the channels by the physical action of the 
~oiling gas. As the gas rises up the channels, it absorbs 
heat from the beverage through the wall of the first 
chamber. By selecting a material for the panel which is 
wettabl.e by a liquified gas, extremely efficient hea-t 
transfer occurs from the medium being cooled to the gas. 
Once the gas has been warmed by the heat transfer, it is . . 
exhausted from the container. 
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In another embodiment, before being exhausted from 
the unit, the vaporized gas flows to a vortex generating 
device which creates 'a vortex field which generate~ a stream 
of cooled gas by the vortex effect. This stream cools' _the 
container in a second chamber of the unit. Thus, the 
container is cooled first by the evaporation· of liquified 
gas and then by the gas after it passes through the vortex 
generating device. 

In another embodiment, the· heat exchange unit is f 
preferably mechanically distinc~ from the q9~tainer wbisq_it. 
cools and is free-floating in the- be.v:erage _ - When the can .is 
opened, a pressure differential in the can causes a valve to" 
open and the gas to be released from the unit. 

The invention is hereinafter more particularly 
describeci by way of example only· with reference to the 
accompanying drawings, in which:-

FIG. l is a cross-sectional illustration of a 
self-chilling ~everage contatner in a deactivated condition; 

FIG. '2 is a cross-sectional illustration of the 
beverage container in an activated condition; 

FIG. JA is a top view of the panel which lines the 
inside of the heat exchange unit; 

FIG. 3B is a side view of the panel which lines 
the. inside o.f the heat exchange unit; 

FIG. 4A is a cross-sectional view of the center 
post of the.heat exchange unit; 

FIG. 4B is a view ~f the center po~t of the heat 
exchange unit along line.4B-4B; 

FIG. 4C is a view of the center post of the heat 
exchange unit along 4C-4C; and 

FIG. s is a top view of the exhaust;:.. port of this 

invention. 
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Fig. 1 illustrates a beverage container of the 

type that may be used to contain beverages such as beer, 

soda, fruit juices and the like. The can 50 in~ludes a lid 

54 which includes a conventional. pul~ top S-:.6. . capable of·.. . 
opening a hole for ·drinking in ·-li-d 5-4·- in a -convent·ional 

manner. The lid 54 conventionally includes an annular ridge 

104 therein. 

The beverage can 

SO includes a heat exchange unit 10 which is immersed in the 

beverage 62 in the can SO. The heat exchange unit includes 

a canister subassembly 60 and an actuator subassembly 142 

which snap together at flanges 94 and 96 as described 

herein. Can~ster 60 contains a gas (not shown) which is 

employe~ to cool.the beverage 62 and is contained under 

pressure in a compress~d or liquified state. In a preferred 

embodiment, the canister contains a liquid refrigerant under 

pressure. _However, it is also possible to use a compressed 

gas such as carbon dioxide. Canister 60 includes a base 70, 

an· integral lid 72 and a wall 90. 

As seen in Fig. 1, post 82 is captured in recess 

74 in base 70 of canister 60 by means of a friction or snap 

fit or by being thermoplastic and heated such that when it 

is inserted into the recess 74 in the base, it conforms to 

the shape of recess 74. Post 82 reinforces the canister 60 

when it is under pr~ssure and prevents base 70 and lid 72 

from being outwardly deformed ~y the pressure_ in the unit. 

Hub 84, which is hollow and cylindrical, extends upwardly 

from post 82. Around its outer surface, hub 84 includes a 

~lange 94 for receiving flange 96 of annular rim 164 in a 

snap fit as explained later. Oise 86, which is shown in 

Fig. 4A, extends radially from hub 84 and includes an 

annular flanged portion 88. As shown in Fig. 4C, post .82 

also includes a plurality apertures 120 which are connected 
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by tubes 122 to apertures 74 in disc 86. A plurality 

(typically four) channels 126 are located at the base of hub 

84 to provide proper coolant flow into the vortex generating 

area 78 to create a helical· air flow, as discussed .below .• · . . .·:... . .. . . 
As shown. in Fig. 4B, -disc . .S.6 has .a .plurality. of 

ridges 132 on its upper surface. These ridges 132, when in 

contact with lid 72, form compartments 134 which provide for 

increased heat exchange contact between t~e gas and ~he 

beverage. A plurality of channels 130 in hub 84 provide a ,. 

·~eans of communication between areas 134 and passage 162. 

Canister 60 of heat exchange unit 10 is divided 

~nto a first heat exchange qhamber 64 and a second heat 

exchange chambe~ 66. Base 70, disc 86 and wall 90 form 

=.:.rst heat exchange chamber 64. Chamber 64, along the inside 

~= wall 90, includes panel 92 which preferably inclu~es 

=idges 192 thereon. Ridges 192 form a plurality of channels 

$-S along t~e in~ide surface of wall 90. Lid 72, flan$'ed 

portion 88 of disc 86, and wall 90 form second heat exchange 

c~amber 66. This second heat exchange chamber 66 

communicates with compartments 134 to provide a second 

section of the heat exchange unit 10 in which the gas can 

exchange heat with the medium to be cooled. 

Panel 92~ which surrounds the inside circumference 

cf wall 90, can be formed from polypropylene, polyester, or 

polycarbonate, with polyester being preferred. In a 

preferred embodiment, panel 92·-~S formed of a material which 

is c~pable of being wetted by the liquified gas. A$ seen in 

Figs. 3A and 3B; panel 92 includes a plurality of ridges 192 

spaced along wall 94. These ridges 192 are spaced apart 

from each other by approximately 10° measured from the 

center of one ridge to th~, next and these ridges,· along with 

walls 90 and 94, form a·plurality of channels 98. Each 

ridge extends from wall 94 approximately . 02 inch {. Slmm) 
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and is approximately .02 inch (.S1mm) in width. Typically, 
panel 92 ·is approximately 2.23 inches (56.6mm) in height and 
has a length sufficient to engage the entire inside 
circumference of canister 60. pµe s~ill~d.-~n the art.~ili 
appreciatie that the dimensions -of. ridges 19.2 .. .and channels .99 
will vary depending on the size of the heat exchange unit in 
which the panel 92 is used. Dimensions will vary in the 
size of the can the unit is designed to cool. Althoug~ 

channels 98 are illustrated as running perpendicular.to base 
70 of chamber 64, one skilled in the art will appreciate 
that channels 98 could spiral or take any path which would 
provide for effective cooling of beverage 62 in can 50. 

A~ shown in Figs. 1 and 2, actuator subassemb~y 
1~2 includes annular panel 80, groove 100, panel 144, an 
incegral tubular base 146 and actuator 150. Tubular base 
146 expands radially into an annular rim 164 having_ a flange 
96 for capturing the flange 94 in. a snap fit. Base 146 
includes a channel 162 which runs the length of base 146. 
Act~ator 150 extends through base 146 a~d extends from 
subassembly 142 through aperture 148 in annular panel 80. 
Aperture 148 may be hexagonal and actuator 150 may be 
circular in cross-section to. provide access for ventilation 
of the unit 10, as described below. Annular panel 80 and 
membrane 144 are circular and annular panel 80 includes 

.• 

groove 100 around its outer periphery. Flange 106 extends 
from. the outside of groove 100·... Actuator 150 includes a 
shoulder 152 which engages.a shoulder 156 in base 146 to 
seal channel 162 when the unit is in an inactive.condition. 
As seen in Fig 5, annular panel 80 also includes aperture 

158 and aperture 160. 

To provide for a floating unit, the unit. 10 may be 
formed of any plastics used to blow mould or injection mould 
parts. Pla~tics such as polycarbonate, polyethylene, and 
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polyes~er have been found to be useful and polyester has 

been found to be particularly useful. Canister 60 may be 

However, aluminium is formed from aluminium or plastics. 

pref erred because of its superi~~ hea~ transfer .. ·: . 
characteristics. 

The heat exchange u~it 10 is also designed so that 

it can be placed into a standard beverage can SO during the 

canning process. After the unit lOhi!ls been inserted into 

the heyerage can 50, the beverage can SO.is filled with 

beverage 62. Once the can SO has been filled with beverage 

62, lid 54 i·s positioned on. can SO and seamed into 

position. In a typical canning process for carbonated and 

non-carbonated beverages, before can SO.is sealed, a shot of 

.an inert gas such as nitrogen is injected into can so to 

pressurize can so. The assembled heat exchange unit 10 is 

designed such that wnen can SO is filled with beverage 62, 

the heat exchange unit 10 floats toward the top of can SO 

and is prevented by flarige 106 from protruding from can so. 
In a sealed can, the pressure of beverage 62 slowly 

increases due .to a release of nitrogen pressure and/or 

carbonation wi.thin the body of beverage 62. The unit 10, 

guided by the shape of can 50 and more particularly the 

frustoconical mouth portion of the can, floats upwardly and 

groove 100 on the.unit engages ridge 104 on the can. 

Apertures 158 and 160 are provided in annular panel 80 to 

allow the nitrogen gas or carbo~ation to escape so ·that the 

unit is not activated as it attaches to lid 52 of can so. 
Apertures 1S8 and 160 are dimensioned such that they will 

allow the pressu~e in can 50 to equilibrate during the 

filling process but do not allow the pressure in can SO to 

equilibrate during the activation process. 

Annular panel 80 encompasses the tab area.of the 

can SO. The density of the unit 10 is approximately equal 

f 
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to that of the beverage 62 so that the unit 10 will not 

easily dislodge from lid.S2 while can so is in a sealed 

condition. Annular panel 80 preve~ts the beverage 62 from 

flowing from the can SO when the can SO is.~p the sealed; 

inactive condition1· unless the pressure of beverage 62 is 

reduced to atmospheric pres.sure causing an~ular panel so to 

release from lid S4, as described below. When the can so is 

opened and the seal is broken, annular panel 80 re~eases 

from.the lid 54 of can SO after the unit 10 has cooled the 

beverage 62, as described below, allowing beverage 62 to be 

poured from the can SO. 

To activate the heat exchange unic 10, the can so 
is opened by means of pulltop 56 in lid 54. Upon opening 

the can so, a pressure differential is crea~ed between the 

space above membrane 144, which attains atmospheric 

pressure, and the body of beverage 62. The pressure 

differential between beverage 62 and the atwospheric 

pressure in the space above membrane 144 f~~ces the unit 10 

toward lid 54 of the can SO causing actuate~ 150 to be 

depressed when it contacts lid S4. This pressure 

differential results from the beverage having a pressure of 

approximately 20-30 p.s.i. (1.37895 to 2.068425 x l05N/m2 and 

atmospheric pressure being approximately 14 p.s.i. (9.65265 

x 104N/m2
). As se~n i~ Fig. 2, the upward 

motion of the unit 10 causes membrane 144 to flex upwardly. 

As stated above, apertures lSS and 160 are not large enough 

to allow the pressure .above and,-.b_elow annular panel so to 

equilibrate and prevent activation of the heat exchange unit 

10. Actuator 150 is pushed toward vortex area 78 by contact 

with lid S4 of can SO. As actuator 150 moves toward vortex 

area 78, passage 162 is opened as shoulder 152 of actuator 

·150 moves away from shoulder 156 in base 146 of annular 

panel 80. Once passage 162 is opened, the gas has a route 
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to escape .from the unit 10 and, thus, the unit 10 becomes 

activated. 

Once the unit 10 has been activated, the pressure 

on the gas in canister 60 decre~t?es ~hich S'-:q.ses .. the gas-. _t;o 

bo;l.. This boil.ing action causes... the-liqui.f.ied gas to £.low 

into the bottom of channels 98. The first point of. heat 

transfer between beverage 62 and the liquif ied gas occurs 

within the channels 98 .. Heat from the beverage 62 is. 

absorbed by the gas through wall 90 C:)f canister 60 as the 

gas vaporizes by means of adiabatic expansion. As the 

temperature of the gas increases, the liquified gas begins 

to boil within the channels 98. This boiling action propels 

the liquified gas upward into channels 98. Further ~xposure 

of t~e upward flowing gas to the heat exchange surf ace of 

char:-.ber 64 causes the gas to boil off. This progressive 

boiling and propagation of the liquified gas insures -that 

the entire interior surf ace of wall 90 and base 70 of 

can:.ster 60 are bathed with· cooling gas·. This method 

considerably increases the heat exchange efficiency of unit 

10. 

After the gas has flowed up and through channels 

98, ~t is exhausted from the ·unit 10. The gas flows from 

cha~~els 98 into the space vacated by the liquif ied gas in 

chamber 64. The gas then flows into channels 126 and into 

vortex area 78. The gas exits vortex area 78 and flows 

through apertures 158 in the base of actuator 150 into 

channel 162. It is then exhausted from channel 162 through 

the 'slots in aperture 148. The gas then flows through lid 

54 of the can so by means of the opening created by pull top 

56 ... 

The unit is optionally equipped with a _vortex 

generator which functions as follows. In a preferred 

embodiment, once the gas exits channels 98 and before being 

( 
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exhausted from can so, the gas fiows into vortex generating 
. . .. 

area 78 through channels 126 in hub 84. As seen in Fig. 2, 

vortex generating . area 78 is opened when actuator 150 is 

moved downwardly upon activatio~ of the u_nit 10. In vor.tex 

generating area 78, a helical gas f~ow is creat~d.as the gas 

enters are~ 78 through channels 126_ which are shown in Fig. 

4A. The helical gas flow results from channels 126 which, 

in this embodiment, ~re arranged tangentially to area 78. . . 

Thus, as the gas enters area 78 a circular flow is· provided. 

The function of a vortex generator is to generate a stream 

of cooled gas and is described in United States Patent No. 

5, 3 31, 817 to Anthony, the disclosure of which is to be 

regarded as hereby incorporated by 

reference. The- helical gas flow r.:.ses through the center of 

vortex generating area 7S. A back pressure is created.as 

the spiraling gas contacts the bot~om of actuator 150. 

Cooled gas is forced downward through an aperture (not 

shown) in the center of h~b 84 to apertures 120. The warmed 

gas is then exhausted from can so, as described below. 

The vortex generating area 78 may include baffles 

(not shown) to enhance the vortex effect. The ability of 

the vortex generating area 78 to establish and sustain a 

high velocity hel~cal gas flow may enhance the efficacy of 

the heat exchange unit 10. The exact dimensions of vortex 

generating area 78 will vary, particularly depending on the 

size of can so in which the unit 10 is used and in the 

amount of cooling required fro~ unit 10. 

The cooled gas flows from vortex generating area 

78 to chamber 66 by means of apertures 120 at the base of 

hub 84. The gas flows from apertures 120 to chamber 66 by 

means of tubes 122. Once in chamber 66, the cooled gas 

absorbs heat from the beverage 62 through wall 90 and lid 72 

of canister 60 and further cools beverage 62 as it flows 

toward hub 84 through areas 134. As the gas flows through 
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chamber 66 toward hub 84, it becomes warmed by means of its 

heat exchange -with the beverage. The warmed ·gas flows 

through chann~ls 130 in .hub 84 and irito passage 162. The 

gas is then exhausted from'the u~it 10 bet~e~ actuator~iso 
. ' 

and aperture 148 as described above~ 

As the cooled gas· moves to cool the beverage 62, 

the warmed gas.is simultaneously exhausted from the Uilit 10. 

The warmed gas flows through passage 162 and exits the unit 

1 O and can so in the s"ame mani'ler as described -- above. 

Vortex generating area 78 and channels 126 are 

designed to provide back pressure on the coolant gas in 

chamber 64. Because of the sizes of both channels 126 and 

the vortex generating area 78, t.he gas can only exit chamber 

6~ at a reduced flow rate. This reduced flow rate causes· 

the gas to inc?='ease in pressure which, in turn, provides a 

p::-essure on the liquif ied gas to maintain the gas in a 

:iquif ied condition. Without. this back pressure, the 

liquified gas in chamber 6~ would quickly evaporate and exit 

chamber 64 without flowing through channels 98 thus 

rendering the first heat exchange chamber 64 inoperative. 

Hence, even if the vortex effect is not desired for cooling, 

che back pressure created in· area 78 contributes to the 

function of the can. 

A.f ter th4!! cycle of evaporation and optional vortex 

heat exchange is completed, the pressure of beverage 62 will 

normalize to atmospheric pressu:~e. . As the pressure of 

beverage 62 decreases,- t·he pressure differential between 

beverage 62 and the area above membrane 144 correspondingly 

decreases. ·Eventually, the pressure. differential will no 

longer .exceed the pressure required to maintain membrane 144 

it:i a flexed position. The heat exchange unit 10 l:s then 

pushed away from lid 54 by the recoiling of membrane 144 of 

annular panel ao to its original, flat con~ition. Once the 

( 
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heat exchange unit 10 has moved away from the lid' 54 of the 

can so, the beverage 62 can then be poured from the can so 
for consumption. Bec~use the heat exchange unit 10 is 

constructed of a material which. will float .. in the beverage 

62 and the· gas originally in t~-can-~s exhausted, the heat 

exchange unit 10 floats toward the bottom of t~e can so as 

the beverage is tilted into position for pouring beverage 62 

from the can so or for consuming the beverage 62 directly 

from the can So. Thus, the flow of beverage 62 from the can 

SO is not obstructed by the unit 10 during pouring or 

drinking. 
Tbe preferre~ gas employed to cool beverage _62 

consists of a mixture of HFC 125, which is pentafluoroetane, 

and HFC 152a, which is difluoroethane. The gases are mixed 

in a ratio of about 20:80 - 40:60 (HFC 125:HFC 152a) and 

preferably in a ratio of about 30:70. The gas is ·stored at 

a pressure of 100 p.s.i. (6.89475 x 105N/m2) at 75° F. one 
skilled in the art 

will appreciate that the mixture of the gases will vary 

depending upon the degree of cooling that is desired and the 

amount of pressure required by the particular configuration 

of the beverage container and the acceptable flammability 

limits of the particular gases employed. Another mixture 

which can be used is a mixture of propane, buta"ne and HFC 

134a, which is tetrafluoroethane, in a ratio of 25: 25 :.SO 

{propane-: butane :HFC 134a). Although this mixture works 

almost as well as the HFC 125:HFC 152a mixture, it is .not as 

preferred because propane and butane are. flammable. 

Furthermore, ·HFC 134a is not· as environmentally friendly as 

HFC 125 or HFC ~s2a. 

Although the vortex generating area 78 is 

described herein as creating the vortex by means of channels 

126 being arranged tangentially to the vortex generating 

area 78, one skilled in the art will realize that the vortex 
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generating· device may take many forms. For example~ the 

generator may include a member in the vortex generating area 

78 for directing the gas in a spi~al flow within the area 

78. The member may include a pl~rality ar~~ately shaped­

baffles which direct the gas frem-a ·&an~ent..on-· the-. inside of 

the generator 78 to the center 9£ t.he generator. The 

generator 78 may also be configured in the manner described 

in United States Patent No. 5,331,8.17 to Anthony, previously 

incorporated by reference, and United States Patent ( 

Applicat:i-on No .. QB/164, 204 to Anthony, herein incorporated 

by reference. 

one skilled in· the art will also appreciate t~at 

t:his invention is not limited for use with carbonated 

beverages and that it can also be used with uncarbonated 

beverages. As stated above, it is common practice to can 

~~carbonated beverages with ni~rogen pressure. Nitrogen can 

be used to provide enough pressure to allow the unit 10 to 

form an effective seal with ridge 104 a~d to activate the 

U.'"'lit 10. Thus, uncarbonated beverages can be canned. under 

pressure in practice of this invention·. Where a pressure 

differential activates the heat exchange unit 10, the 

beverage 62 must be packed under some degree of pressure 

from nitrogen or-some other inert gas to function properly. 
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er.ams. 

1. A portable heat exchange unit for copling a medium 
comprising: a vessel adapted to.contain a discrete quantity 

. of a compressed or 1-i:-guified gas,· the vessel ·-including a 
wa11 arranged to be placed in contact with the medium to be 
coo1ed; a valve for ope~atively controlling the release· of 
said gas from the vessel; a panel positioned adjacent and 
~ns1de the wall of_t~e vessel for operatively directing the 
gas into heat exchange contact with the wall of the vessel 
and arranged to release gas from th~ top of the panel: and 
a means for exhausting the gas from the vessel. 

2. A heat exchange unit a~cording to Claim l, ·wherein the 
panel has ridges thereon and engages the wall so as to form 
a plurality.· of channels between the ridges and the wall. 

3. A heat exchange unit according to Cl~im 1, wherein the 
unit further comprises a vortex generator in the vessel. 

4 A·heat exchange unit according to Claim·J, wherein the 
unit further comprises means for directing the gas released 
from the top of the ·panel into the vortex generator. 

5. A heat exchange unit according to 
vortex generator · includes a· tube 
tangentially · introducing a gas into 

Claim 4, wherein the 
and channels for 

the tube so as to 
produce a spiral gas flow which generates a stream of cooled 
gas. 

6. .A heat exchange unit according to Claim 5, · further 
inc1uding means for operatively conducting: the stream of 
coo1ed gas into heat exchange contact with the vessel. 
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7. A heat e~~nqe unit accordi~g to Claim 6, 'wherein the 

vessel includes a lid and a disc adjacent the lid, the disc 

having ridges thereon forming gas-conducting compartments 

with the lid, the stream of cooled gas being operatively 

conducted to said compartments adjacent the lid. 

8. A heat exchange. unit according :to Cl.aim 1, wherein the 

gas is a liquified gas and the panel is formed from a 

polymeric material which is wetted by the liquified gas. 

9. A heat exchange unit for use in cooling a beverage in 

a pressurized can, wherein the pressure in the can decreases 

when the can is opened and the can includes a lid, the heat 

exchange unit · c.omprising: a vessel adapted to contain a 

discrete qu~ntity of a compressed or liqtiified gas; and a 

valve for operatively controlling release of gas from the 

vessel, the valve being operatively arranged to open and 

release gas from the vessel in response to the decrease in 

pressure which accompanies opening the can • 

. 10. A heat exchange unit according to Claim 9, wherein the 

lid of the ca'n includes a tear panel for opening the can' 

the heat exchange unit being adapted to be mounted within 

the can and comprising an·annular panel having a first said 

facing the lid, a second side facing away from the lid and 

a hub; the annular panel being arranged to erigage ~he inside 

of the lid of the ca~ when th~ can is filled with a beverage 

surrounding the tear panel and the valve including a stem 

which extends through the hub in the annular panel; and the 

arrangement is such that upon opening •. the can, the pressure 

on the first . side of the annular panel is less .. than the 

pressure. on the second side of the annular panel · and the 

annular panel is drawn toward the lid and the stem of the 

valve contacts the lid moving the valve in the hub from a 

closed to an open position. 

f 
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11. A heat.exchange unit according to Claim 10, wherein a 

space is· provided between the hub and the valve stem through 

which gas is arranged to ?e exhausted from the vessel when 

the valve is open, the space being sealed by the valve when 

the valve is closed such that gas cannot be exhausted, from 

the vessel. 

12. A heat exchange unit according to Claim 11, wherein the 

annular panel includes a circular . recess adjacent to · its 

perimeter adapted ·to seat therein a corresponding annular 

ridge of the lid when the can is filled with beverage. 

13. A heat exchange unit according to Claim 12, wherein the 

vessel includes a wall ·arranged for operative contact with 

the beverag~, and_ a panel positioned adjacent and inside the 

wall of the vessel for operatively directing the gas into 

heat exchange contact with the wall of the vessel and 

releasing the gas from the top of the panel. 

14. A· heat exchange unit according to Claim 12, ~herein the 

heat exchange:unit further includes a vortex g~nerator in 

the vessel. 

15. A container fo~ a food or beverage comprising: a first 

vessel adapted to c~ntain · food or beve~age; and a heat 

exchange ~it including a second vessel containing a 

discrete quantity of a com~ressed or liq\iified gas, the 

second vessel including a wall in heat conducting contact 

with the wail of the first vessel or with its interior, said 

heat exchang~ unit in~luding a valve for controlling release 

of the gas from the second vessel, a panel positioned 

adjacent and inside the wall of the second vessel for 

directing the gas into heat exchange contact with the wall 

of the second vessel and for releasing the gas from the top 

of the panel, and a means for exhausting gas from the second 
·vessel. 

THIS SHEET HAS BEEN 
REPLACED 

L~····----------
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16. A container according to Claim 15, wherein the heat 
exchang~ ~it further comprises a vortex generator in the 
second vesse1. 

17. A container according to Claim 15, wherein the pa~e1 is 
' ' 

ridged and engages the wall of the second vessel so as to 
form a plurality of channels therewith. 

18. A container according to Claim 16, wherein the v~rtex ,. 
generator includes channels therein for tangentially 
introducing a gas into the generator to produce a spiral 
flow. 

19. A container accordi~g to Claim 16, wherein a stream of 
cooled gas is operatively emitted from the vortex generator 
and . the heat exchange unit further includes a means . for 
conducting the cooled gas into heat exchange contact with 
the second vessel. 

20. A press~rized container for a food or beverage 
comprising: a first vessel adapted to contain the food or 
beverage, the first vessel including a lid having a tear 
panel for opening the container; and a heat exchange unit 
including a second vessel containing a discrete quantity of 
a compressed or liquified gas, the second vessel including 
a wall in heat conducting contact with the wall of the 
first, a valve for controlling the release of the gas ~rom 
the. second. vessel; wherein the pressure in the container 
decreases when the container is opened by means of the tear 
panel, the valve being adapted to open and to .release gas 
·from the second vessel in response to the decrease in 
pressure which accompanies opening the cont.ainer. 

11rflf i 1m1i1if 1uur 
~ '. :" ~ ' j : : : . : '. ; .. 

' THIS SHEET H~S BEEN 
REPLACED 
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21. A container according to ~laim 20, wherein the heat 
. . . 

exchange unit comprises an annular panel having a first side 

facing the lid, a second side facing away from the lid and 

having a hub, the annular panel being a~rang~d to engage the 

inside of the lid of the container when the containe~ is 

f~11ed with a food or beverage, and the valve including a . . . 
stem w~i~h extends through the hub ip the annularpanel1 and 

wherein, in operation, upon opening the container, the 

pressure on said first side .is les~ than the pressure on 

.said second side whereby the annular panel is drawn t~ward 

the lid and the stem of the valve contacts the lid moving 

the valve from a closed position to an open position. 

22. A container according to Claim 21, wherein the hub 

includes a space surrounding the stem of the valve through 

which .gas is a·rranged to be exhausted from the second vessel 

when the valve is opened, the space being sealed by the 

valve when the valve is closed such that gas cannot be 

~xhausted from the second vessel. 

23. A container according to Claim 20, wherein the 

compressed or liquified gas comprises HFC-125 and HFC-152A or 

propane, butane, and HFC-134A. 

24. A container according to Claim 21, wherein the 

compressed or liquified gas comprises HFC-125 and HFC-152A or 

propane, butane, ·and.HFC-134A. 

25. A container accqrdinq to Claim 22, wherein the 

compressed or liquified gas comprises HFC-125 and HFC-152A or 

propane, butane, and HFC-134A. 

26. A f~lled beverage container comprising a quantity of a 

beverage pressurized within the first vessel of a container 
. . 

according to Claim 20. 
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27. A filled beverage container comprising a quantity of 

a bever~ge . pressurized within the first vessel of a 

container according to Claim 21. 

28. A filled beverage container comprising a ~tity of 
•. 

a beverage ·pressurized within the first vessel of a 

container according to Claim 22 • · 

29. A filled beverage container comprising a quantity of 

a beverage pressurized· · within the first vessel of a 

container according to Claim 23. 

30. A filled beverage container comprising a quantity of 

a beverage pressurized within the first vessel of a 

container according to Claim·24. 

31. A filled beverage container comprising a quantity of 

a beverage pressurized. within the ·.first vessel of a 

container according to Claim 25. 

32. A heat exchange unit according to Claim 2, wherein 

the unit further comprises a vortex generator in the 

vessel. 

3 3 • A heat exchange unit according to Claim 2, wherein 

the gas is a liquif ied gas and the panel is formed from a 

polymeric material which is wetted by the liquified gas. 

34.· A heat exchange unit according to Claim 3,. wherein 

the gas is a liquif ied gas and the panel is formed from a 

polymeric material which is wetted by the liquifi:ed gas. 

35. A heat exchange unit according to Claim 4, wherein 

the qas is· a liquif ied gas an~ the pan~l is formed from a 

polymeric material which is wetted by the liquified gas. 

i··--------. 
iHJS SHEET H.l..\S BEEN 
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36. A heat exchanqe unit accordinq to Claim s, wherein 

the qas_is ~ liquified qas and the panel is formed from a 
polymeric material which is wetted by the liquified qas. · 

37. A heat exchanqe unit accordinq to Claim ~' where~n 
the gas is a liquif ied qas and the panel is formed from a 

polymeric material·which is wetted by the liquified qas. 

38 • .A heat exchanqe unit·accordinq to Claim 7, wherein 

the gas is a liquified qas and the panel·is formed from a 

polymeric material which is wetted by the liquified qas. 

THIS SHEET H.'\-S BEEN 
REPLACED 


