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MANUFACTURING PROCESS FOR CONTAINER 

INCLUDING A HEAT EXCHANGE UNIT AS AN INTEGRAL PART THEREOF 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to containers having a heat 

exchange unit as an integral part thereof for cooling or heating food or beverage 

disposed within the container and in contact with the heat exchange unit. More 

specifically, the present invention is directed to the process of manufacturing such a 

container. 

10 Description of the Art 

There exists many portable containers which are adapted to receive 

food or beverage therein and which also include as an integral part thereof a heat 

exchange unit. The heat exchange unit may contain a vessel which is charged with 

materials which will provide an endothennic or an exothermic reaction to either cool 

15 or heat the food or beverage disposed within the container and in contact with the 

outer surface of the heat exchange unit. These prior art containers take many fonns 

and in many instances the container must be radically modified from that nonnally 

used to contain the food or beverage where no heat exchange unit is utilized. The 

pmpose of the present invention is to provide a process of manufacturing a container 

20 which does not radically alter the traditional container and which allows the 

utilization of the standard packaging equipment normally utilized in the industry 

relating to the particular food or beverage product. 
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SVMMARY OF THE INVENTION 

The method of manufacturing a food or beverage container, including 

the heat exchange unit in accordance with principles of the present invention, 

comprises the steps of providing a container having one end defining an opening 

5 therein, providing a heat exchange unit having an open end and a closed end, inserting 

the heat exchange into the container and securing the open end of the heat exchange 

unit to the container at the opening which is provided in the one end thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram illustrating an assembly line for 

10 practicing the method of the present invention; 

Fig. 2 is a more. detailed schematic representation of an assembly line 

for manufacturiiig a cont~er having a heat exchange unit therein for cooling the 

contents of the cont~ner; 

Fig. 3 is a schematic diagram of an assembly process of one portion of 

15 a assembly line as disclosed in Fig. 2; 

Fig. 4 is a schematic illustration showing apparatus used in the process 

of fonning an opening in a beverage· can; 

Fig. 5 illustrates the beverage with the opening formed therein; 

Fig. 6 illustrates an apparatus and process for forming a flange adjacent 

20 . to the opening in the beverage can; and 

Fig. 7 is a schematic illustration showing an appropriate flange . 

s111T0unding the opening in the bottom of the beverage can. 

DETAILED DESCRIPTION OF THE INVENTION 

There has been a long felt need in the industry to provide portable 

25 containers capable of in situ cooling or heating of the contents of the container 

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

stove, microwave or the like. Examples of devices which have been generated to 
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satisfy this need are illustrated in U.S. Patents 4,802,343 and 566022. The art is 

replete with various types of container designs which are capable of incorporating 

devices that will provide endothermic or exothennic reactions to cool or heat 

respectively the contents of the container. Those cited above are merely 

5 representative of such container designs. As is illustrated in the two patents set forth 

above, the structure incorporated for accomplishing heating or cooling necessitates the 

change of the manufacturing process to incorporate the structure to provide the 

endothennic or exothermic reactions needed. 

In all cases the container which is to be employed must include some 

IO type of device which when triggered will activate the endothennic or exothennic 

reaction to accomplish the desired cooling or heating of the contents of the container. 

It is desirable that this device be affixed along with the element containing the 

materials to provide the endothennic or exothennic reaction to a container which can 

be utilized in the already existing production lines utilized by companies which are 

15 packaging foods or beverages. It is therefore, an important aspect of the present 

invention that the process as disclosed utilizes food or beverage containers which can 

be utilized in the· standard packaging machinery lines currently in existence. The 

process and machinery need be modified only slightly to receive the element 

(typically a heat exchange unit) within the container and affix it to the container in 

20 such a manner that a valve or similar triggering device is readily accessible to the 

consumer for activation as desired to cool or heat the contents of the container. 

Although the present invention is equally applicable to structures 

which heat the contents of the container, as well as to those which cool the contents of 

the containers, for ease of illustration and description, the remaining discussion will 

25 be directed to a structure which is designed for cooling the contents of the container, 

specifically to beverage cans and the like. In such devices the heat exchange unit 

(HEU) is affixed pennanently to one end of the container and is charged with 

materials which, when activated. will cool the beverage contained in the container to a 

temperature between 35 ° and 45 °F within a short time. 

30 Referring now to Fig. 1, there is illustrated schematically the 

manufacturing process in accordance with the principles of the present invention. As 

is therein shown, a source of containers 10 for the food or beverage is provided. 
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There is also provided an HEU can source 12 .. ·The container source provides a 

container which is traditionally use4 for whatever the food or beverage is that. is to be 

packaged. As.abo~c;: indicated, in the case of beverages it wUl be the traditional can 
; 

type of structure nqnnally utilized. The can will typically l)e one which has the top 

5 thereof open for later insertion of the beverage therein bµt ~e bottom will be closed as 

is nonnally the cas~. ·Prior to becoming available as a cc:>ntajner for utilization in the 
:· ' . ; 

manufacturing pro'78s .of the present illvention, an appropri,ate opening must be 

provided in the bo~om of the container. That opening is utilized to mate with the 

HEU can which would come :from the source 12. It will thus be recognized that the 

1 O container from the source 10 having an opening In the bottom thereof, will be 

transported along a conveyor or the like 14 to the container.,HEU assembly station 16. 

The can which is utilized for the HEU is transported along the conveyor or similar 
' ' 

' " 

such structure 18 to the container HEU assembly station 16; The HEU can will be a 

can that 'Will fit insipe ~e beverage can and has an open· upper portion and is ready to 

15 receive the refrig~t .. Alternatively of course, if the HEU:~s one which provides an 

exothennic reaction, then that HEU can will be ready tO receive the appropriate 

' :chemicals for providing: the exothermic r~tioti or altCQlatively will have such 

chemicals already placed therein depending upon the appropriate struct1ire in the 

application involved. 

20 At the container HEU assembly station 16, the open end of the HEU 

can is mated with the opening in the bottom of the containe,r and the two are secured 

together, typically l>Y being pennanently attached by any means known to the art. In 

accordance with a preferred embodiment of the invention, an appropriate triggering 

device is also· mated with the open end of the HEU and that triggering device is also 

25 simultaneously secured to the beverage can and the HEU. · 1'ypically the triggering 

device will be a plqnger, button, pull tab or the like depending upon the contents of 

the HEU and whether an endothei;mic or exothennic reaction is to take place. In 

accordance with a preferred e:mbodiment of thepresent invention where the container 

is one which provides an endothermic reaction and which contains a refrigerant gas 

30 under pressure, the ~ggering device will be a valve which may be depressed by the 

consumer to activate the HEU .. Under such circumstances, the valve is disposed 

within a valve cup which is inserted into the open end of th~ beverage can and the 
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open end of the HIIJ ab.d then; through a crimping op~ati-qn, the three are 

pennanently secured together. 

Once the HEU and the container are permanently secured together with 

the appropriate triggering device, they are transported by the conveyor or other similar 

5 structure 20 to the HEU charging station 22. In this position, the HEU is charged with 

the appropriate materials which will provide the endothennic or exothemric reaction 

required by the particular application and the food or beverage housed, within the 

container. As indicated above, if an endothennic reaction is involved, then the HEU 

may be charged with a gaseous material under pressure and under some circumstances 

10 liquified. When the gas is released by depressing the valve, it will transfer the heat 

contained within the beverage to the gas as it escapes and is allowed to enter the 

atmosphere. Under these circumstances, the charging of the HEU with the gaseous 

material is typically done by inserting the material through the valve which has been 

activated to be opened by an appropriate fixture for that purpose. Obviously, when 

15 the gas has been inserted and the HEU has been fully charged to the desired pressure 

and volume of material, the valve will be allowed to close thereby trapping the 

gaseous material internally of the HEU can. After such has occurred a protective 

cover will be placed over the plunger on the valve to keep it from becoming 

accidentally activated during transport or handling of the assembled container and 

20 HEU. Once the HEU has been charged, the container with the fully charged HEU is 

then provided to the packaging entity which will place the desired food or beverage 

therein in such a manner that it is within the container and surrounds the outer surface 

of the HEU. An appropriate cap will then be placed over the open end of the 

container and sealed thereto in accordance with the standard procedures used in the 

25 art. As will be recognized by those skilled in the art, through the utilization of this 

process a container having the charged HEU therein is provided which to the 

consumer will appear to be the same type of container as the consumer normally finds 

when purchasing the desired food or beverage under normal circumstances. However, 

as a result of the inclusion of the charged HEU, the consumer may cool or heat the 

30 contents of the container by activating the trigger device, such for example as the 

plunger or the valve when the HEU is an endothennic device. 
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Referring now more particularly to Fig. 2, a more detailed schematic . . . 

diagram has been pf()v~ded of a manufactming process line ·wherein the device is an . ·. . 

endothermic device used to cool the contents of the contai~r and more particularly 

where the container is a beverage can and an appropriate beverage is to be inserted 

5 into the can after th~ HEU has been fully charged. As is' illustrated in Fig. 2, there is 

provided a can so~ 24 which wiU contain a supply of beverage cans which will be 

the traditional bever~ge can with the top end open since th.el'e will be no beverage 

therein and the top must remain open for filling the can with the beverage when the 

process of the present invention has been completed. The cans from the source 24 

1 O travel along an appropriate conveyor belt or the like 26 to a punching and flanging 

station 28. The pun~hing and flanging station is utilized to ~rovide an opening in the 

bottom of the can and to thereafter produce a flange around ·the opening provided in 

the bottom of the c~ which may be used d'Ql'ing the can HEU assembly process. 

Hereafter, more detailed discussion of the punching and flanging operation will be 

15 provided. There is also provided an HEU can source 30 which contains a source of 

containers utilized as an HEU in the self-chilling beverage can industry. These cans 

have an open top and a closed bottom and are smaller than the beverage can from the 

source 24 so as to be receivable. therein while leaVing sufficient space to 

accommodate the beverage to be inserted later. The HEU cans will travel along· an 

20 appropriate conveyor or.the like 32 to an adsorbent filling s~ation 34. The adsorbent 

,filing station is utilized in accordance with one preferred embodiment of the present 

invention, where the endothermic reaction is provided by the utilization of an 

adsorbent material. which is placed within the HEU can which, as will described more 

fully below, later is caused to adsorb carbon dioxide which.is retained and then upon 

25 release provides the desired cooling function. In accordance with a preferred 

embodiment of the present invention, the adsorbent utilized will be carbon particles. 

These carbon particles will be inserted into the HEU can~ This insertion process can 

take many forms. For example, the particles of activated charcoal of any desired sieve 

size may be simply placed into the open container, which will have the desired 

30 configuration at its open end or neck to mate with the punched and flanged opening in 

the can for assembly as more fully described below. Altem~vely, the carbon 
particles may be inserted into the HEU can by extrusion, transfer molding, the 
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utilization of intCnl-e'tiihte heat transfer members such as:4l<Scs, wafers, or the like 

which will provide an appropriate compaction of the carbon particles to a density 

which will optimize the adsorption of the carbon dioxide. The open end of the HEU 

can may be necked inwardly to mate with the punched and flanged open end of the 

5 beverage can subsequent to the HEU can being filled with the adsorbent material. 

In any event, after the HEU can has been appropriately filled with the 

adsorbent material, it is then transported by the conveyor 36 to the can/HEU assembly 

station 38. Also transported to the assembly station 38 will be an appropriate valve 

and a gasket which is utilized in the assembly process. The valve and gasket are 

10 provided from a source 40 thereof. The valve and gasket are transported by an 

appropriate conveyor or the like 42 to the can/HEU assembly station 38. 1n assembly 

of the HEU and affixing it to the beverage can an appropriate gasket funned of 

elastomeric material is placed over the open end of the HEU which contains the 

adsorbent material therein. An inspection is perfonned to guarantee that the gasket is 

15 in fact seated properly upon the open end of the HEU. Subsequent thereto, the HEU 

open end having the gasket thereon is mated with the flange which surrounds the 

opening punched into the closed end of the can at the punching and flanging station 

28. The valve and valve cup is then iiiserted into the opening provided in the bottom 

of the can and ·simultaneously into the opening in the HEU can and by way of a 

20 crimping process the valve HEU and beverage can are permanently secured together 

in a fashion so that an appropriate seal is fonned between the HEU, the valve cup and 

the can to prevent any leakage of the beverage which is later to be placed into the 

beverage can. 

Subsequent to the assembly of the beverage can and the HEU, this 

25 assembly is transported by way Of the conveyor belt or the like 44 to a cooling tunnel 

46. The purpose of the cooling tunnel is to cool the carbon adsorbent to a relatively 

low temperature. Typically, the cooling twmel will be filled with a cryogenic gas 

such as liquid nitrogen or the like to throughly cool the entire assembly but 

particularly the activated carbon particles which function as an adsorbent in the HEU 

30 can. If such cooling does not take place, then the amount of carbon dioxide which can 

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

under pressure into the interior of the HEU can for adsorption an exothenn.ic reaction 
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occurs generating a subst~tial amount of heat which will radiate from the HEU. As 

the heat is generate4:from the carbon dioxide adsorption'prqcess, the carbon naturally 

will heat up and as it h~ts up, again the amount of carbon ~oxide which it can adsorb 

decreases. As a result, it is necessary that the carbon Par?~les be cooled to as low a 

5 temperature as possfble within a ~easonable period of time .. Therefore, the can HEU 

assembly with the c~n particles therein is passed through the cooling tunnel and 

from there moves al()ng a conveyor or the like 48 to a gassing station SO. At the 

gassing station 50, the valve is depressed and carbon dioxide.is inserted into the HEU 

until a predetennined pressure of approximately 25 bars is, re~ched. Typically at this 
. . 

10 point, there will not:be sufficient carbon dioxide adsorbed by the carbon to cool the 

beverage contained 'Yithin the can to the desired temperature, for consumption. This 
. .. . 

results because ofth~ increase in the heat of the carbon dµring the gassing thus 

limiting the volwne .of carbon .dioxide. As a result, when th~.pressure of the carbon 

dioxide has reached the predeteDnined amount, the gassing operation is stopped and 

15 the partially gassed can HEU assembly i~ transported ~ong the conveyor 52 to a 

·second cooling tunnel 54where the cooling process is repea~ as above described. 

Subsequent to passing through the cooling tunnel 54, the now cooled and partially 

gassed HEU can assembly is transp()rted along:the conveyor 56 to a second gassing 

station 58 where the gassing process is again performed.· Gassing continues until the 

20 appropriate volume ofcarbon.dioxide is·adsorbed by the actj.vated carbon particles 
. . .. 

contained within the HEU. When such occurs, the gassing operation is stopped and 

the now fully charged HEU/can assembly is transported by an appropriate conveyor 

60 to a charged assembly gathering station 62. 

Although two cooling tunnels and two gassing stations are illustrated 

25 in Fig. 2, it should be un,derstood that the ·partially gassed HEU can assembly may be 

passed back through the first cooling twmel 46 and such is indicated by the dashed 

line 64 .. Thus, if sufi.icient volume is available and the second pass through the 

cooling tunnel can be designed so as to not h:,1terfere with the original can/HEU 

assemblies passing into the cooling tunnel, then the second iteration of the cooling 

30 and gassing can be accomplished by the original cooling tunnel 46 and gassing station 

SO. If such occurs, then the charged assembly collection station 62 would be 
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•positioned to recei\fe the folly charged HEU can assembly!Us indicated by the second 

dashed line 66 from the gassing station 50 to the collection station 62. 

It has also been discovered that at the time of completion of the gassing 

of the HEU the pressure in the HEU can should be raised to the maximum allowed by 

5 the head space above the ~arbon within the HEU can. The total amount of carbon 

dioxide pressure will be determined by the shape and material of the beverage and 

BEU can as well as the valve cup. At the present time the maximum pressure will be 

approximately 25 bars. When the valve is released at the conclusion of the gassing 

step, the carbon dioxide trapped in the head space at this elevated temperature will 

10 gradually migrate into the carbon particles and be adsorbed during storage of the 

can/HEU assembly thereby increasing the cooling capability of the completed 

assembly. 

By reference to Fig. 3, there is illustrated in more detail the adsorbent 

filling operation wherein the carbon powder is applied to the HEU can. As is shown 

15 in Fig. 3, there is provided a source of carbon powder 68, a source of metal powder 70 

and a source of binder 72. The carbon powder is transported by way of an appropriate 

conveyance chute belt, screw, plunger or other mechanism 74 to a mixer station 76. 

The metal powder is also transported by a conveyance means 78 such as a belt. chute, 

screw or plunger to the mixer station 76 and the binder is likewise transported by a 

20 similar appropriate conveyance mechanism 80 to the mixer station 76. At the mixer 

station 76, the carbon powder and metal powder are intermixed with an appropriate 

binder to provide a desired mixture in a form which can be utilized to fill the HEU 

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

particles with the activated carbon particles to provide a better heat transfer through 

25 the carbon particles, so that the heat of the beverage can be removed and exhausted 

with the carbon dioxide gas in a shorter period of time through the valve. Although 

various metallic powder may work well, it has been found that aluminum powder is 

preferred. With.out some type heat transfer mechanism disposed within the carbon 

particles. it has been found that the heat is not easily transferred through carbon which 

30 is traditionally a relatively good insulator. Various types of heat sinks have been 

utilized but it bas been found that an appropriate mixture of the metal powder with the 

carbon provides an excellent vehicle to transfer the heat from the beverage through the 
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carbon and to the atmosphere. It has been found that the metal powder and the carbon 

can be combined wilhout a binder and inserted into the ~U can and appropriately 

compacted with exc~llent results in cooling the beverage. However, in accordance 

with one pref~rred embodiment of the invention, it has been found that with an 
. ; : ~ . ' 

5 appropriate amount~f binder the resultant mix from the'mi~er station 76 may be 

homogeneous and have a viscosity suitable to be extru.d~le'and by that vehicle used 

to fill the HEU can at the HEU filling station 80. · Thus, the transportation as shown 

by the arrow and le~d line 84 may be _in the fonn of an extruder mechanism know to 

those skilled in the ~ such as a plunger or screw. It~ be~ found that the 

10 combination of binder, metal powder and carbon powder should be such that the melt 

flow rate· of the res~ting mix is between 0.1 and 0.2 grams per 1 O minutes. The. 

binder may be any well known to the art but is preferably a polymeric material, which 
. . 

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

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

·ts· . ··may be solvent based· or water based depending upon the particular application •. 

If the carbon·and metal powders are mixed· together and the HEU can 

is filled, then the thus filled HEU -can be passed directly to the can/HEU assembly .·. 

station 38 as illustrated "in Fig. 2. On the other hand, if a bi~der is utilized, itmay be 

··· · · ·· ' necessary to drive: off the residualportioris·ofthe binder by subjecting the filled HEU 

20 can to heat by transporting it along an appropriate conveyor 86 to an oven 88, where it 

may reside for a time sufficient to drive offthat part of the binder which must be 

eliminated prior to completing the assembly process. 

If the carbon binder and metal powder is mixed at the mixer station 76, 

as above indicated extrusion may be utilized as indicated at 84 to fill the HEU can. 

25 However, there are other processes which may be also utilized to accomplish the 

filling. Such pi'oce11sing would be the use of a transfer mold, a compression mold, a 

RAM extrusion of a.rod into an HEU shell, a liquid slurry or the like. This step in the 

process may be performed as an integral part of the process or alternatively performed 

at a separate site with the resultant stored for later use-in the process. 

30 In aecordance with one preferred fonn, the mixer station may have an 

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

These preforms with the appropriate binder may be subjected to heat in an oven as 
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desired to drive o~idual binder and to provide the oomJfleted product. Thereafter, . . 

the preforms may be inserted into the HEU can at the HEU filling station in various 

·manners to accomplish close thermal coupling with the interior surface of the HEU 

can to thereby assist in transfer of heat from the beverage through the HEU to the 

5 atmosphere as the carbon dioxide is desotbed from the carbon particles. 

AB above indicated, an appropriate opening sUtTOunded by a flange is 

·provided at the punching and flanging station 28 of the process as schematically 

illustrated in Fig. 2. A further and more detailed description along with schematic 

illustrations will be provided to further illustrate and disclose the punching and 

10 flanging activity which occurs at the station 28. 

By referring now to Figures 4 and 6 there is shown the apparatus for 

forming the flange 28 in the bottom of the can. It will be appreciated by those skilled 

in the art that what is illustrated in Figures 4 and 6 are schematic sketches of apparatus 

to carry out the fabrication methods for fonning the flange 128. In actual production 

15 and particularly in mass production the equipment will be automated and much more 

sophisticated than that illustrated in Figures 4 and 6. Nonetheless, the principle 

involved will be the same and therefore the invention is not to be limited by the 

drawings. As is shown in Figure 4, there is provided an anvil 134 which rests: upon a 

foundation 136 such that the anvil is well supported and in a position to receive the 

20 forces generated by the acceptance of a punch 138. The outer diameter d 1 of the 

punch 138 is substantially the same as the diameter of the bore 140 which is formed in 

the upper portion of the anvil 134. Th.ere will be a sufficient difference between the 

diameters to permit clearance for the punch 138 to enter the bore 140 without binding. 

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

25 from the bottom 114 of the beverage can. This is accomplished by positioning the 

beverage can 112 over the anvil 134 with the bottom 114 of the can positioned over 

the bore 140. The can 112 should be centrally positioned upon the anvil 134 and an 

appropriate jig such as a spacer 142 may be positioned around the anvil 134. 

Obviously other devices may be utilized for properly positioning the can 112 centrally 

30 with respect to the anvil 134. Once the can has been thusly positioned it is moved 

downwardly as viewed in Figure 4 so that the bottom 114 of the can rests securely 
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upon the top surfac~ 144 of the anvil with the center of~ _bottom 114 positioned 

directly over the center of the bore 140. Appropriate force. i~ then applied to the 

punch 138 as illustrated by the arrows 146 to move the pun¢h downwardly and to 

pennit the lower po~on thereof to enter the bore 140. It should be noted particularly 

5 with respect to Fi~ 4 that only the lower portion of th<= plfllch 138 which has the 

diameter dl which js substantially the same as the inneNliameter of the bore 140 can 

enter the bore 140 ... Once the outwardly flared portion 148 of the punch 138 reaches 

the bore 140, further downward movement of the punch 13~ is restricted. It will be 

understood however that the central portion of the bottom 1 ~4 of the beverage can 112 

10 is severed from the beverage can by the downward movement of the punch 138. Once 

this occurs the structure is·as illustrated in Figure 5 wherein~the beverage can 112 is 

illustrated as having an·opening or aperture 150 there-through. The aperture 150 is 

formed by having removed the material by moving the punch 130 from the position 

shown in Figure 4 downwardly into the aperture 140. 

· 1 S Obviously, other devices may be used fo~ r~oving 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 4efining a slight groove. 

When the surfaces meet with the can material there betWeen, a predetermined amount 

of material is severed and removed. The amount of material to be removed is that 

· · 20 which is sufficient to allow formation of the flange as described below without 

fracturing or otherwise destroying the·iiitegrity of the remaining portion of the bottom 

of the can. 

By reference now to Figures 6 and 7 the sec~nd step in forming the 

flange 128 is illustrated. As is shown in Figure 6 the beverage can 112 is positioned 

25 over an anvil 152 which is formed similarly to that illustrated in Figure 4 and which 

also rests upon a foundation 154 for the purposes as above described. The anvil also 

includes a spacer mechanism 156 to centrally position t}le can 112 with respect to the 

center line 158 of the anvil 152. Although the anvil 152 is ~imilar in structure to the 

anvil 134 and includes a bore 160 therein, it should be noted that the bore tapers 

30 outwardly as illustrated at 162 and terminates in a re-entrant bore 164 which has a 

diameter greater than the bore 160. Likewise, the punch 166, which is propelled 
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downwardly as illliStrated by the arrows at 168 also tap(l!,:putwardly as illustrated at 

170 and tenninates adjacent the upper portion of the punch 166 in a vertically 

disposed region 172. It will be noted by examination, that the punches 138and166 

are constructed substantially the same, however, the anvils 152 and 134 have a 

5 differently shaped bore as above-described. Through utilization of the anvil having 

the bore with the flare 162 and the straight diameter 164, when the punch 166 is 

pennitted to totally enter the bore 160 to its full limit, the inner edge 174 surrounding 

the opening 150 in the can 112 is moved downwardly first by the tapered surface 170 

and then finally formed by being positioned between the vertical opposed surfaces 172 

10 and 164 on the punch 166 and the anvil 152 respectively. Obviously the outer 

diameter of the surface 172 of the punch 66 is slightly Jess then the inner diameter of 

the vertical surface 164 of the bore 160 by an amount substantially equal to the 

thickness of the material of the beverage can bottom 114. The end result is as shown 

in Figure 7 which clearly iJlustrates tile downwardly directed flange 128 sU1T0tmding 

15 an opening 176 in the bottom 114 of the can 112. As above indicated the flange 128 

is of a sufficient si:r.e to receive the elastomeric washer and opening in the HEU can 

and to receive the valve cup at its inner diameter. Through the utilization of 

appropriate forming tools the flange 128, the HEU can and the valve cup are formed 

as by crimping to provide a sealed self-cooling beverage system. 

20 There has thus been disclosed a process for manufacturing a container 

having an HEU as an integral part thereof which may be utilized to heat or cool 

contents of the container, depending upon the particular application desired. 
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s 

10 

WHAT IS CLAIMED IS: 

1. A Diethod·of manufacturing a food or beverage container including a 

heat exchange unit comprising the steps of: 

(a) · · providing a container having one: end defining an opening 

therein; 

(b) · providing a heat exchange unit having an open end and a closed 

end; 

(c) inserting the heat exchange unit ip.to the container, and 

( d) · · securing the open end of the heat exchange unit to the container 

at the opening therein; 

2. The:method as defined in claim 1 wherein said securing step includes 

providing valve means, inserting the valve means into the open end of the heat 

exchange unit and the opening in the container . 

. . ·. 

3. The method as defined in· claim l which includes the further step of 

15 charging said heat exchange unit with a medium for.generating the heat exchange 

with said food or beverage. 

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

endothermic reaction to thereby cool said food otbeverage. 

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

20 carbon dioxide. 

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

providing a vessel for said heat exchange unit, inserting carbon particles within said 

vessel, and inserting carbon dioxide under pressure into said vessel. 

7. The method as defined in claim 3 in which said medium generates an 

25 exothermic reaction to heat said food or beverage. 
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8. The·method as defined in claim 1 wherdn \\iaid step of providing a 

container includes the further step of forming a flange around said opening and 

mating said open end of said heat exchange unit with said flange. 

9. The method as de.fined in claim 8 wherein said securing step includes 

5 providing valve means, inserting the valve means into the open end of the heat 

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

10 

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

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

flange. 

11. The method as defined in claim 10 which includes the further step of 

crimping said valve means by forcing a portion thereof outwardly against the open 

end of the het exchange unit thereby sealingly securing said valve means, said 

container, and said heat exchange unit together • 

12. A method of manu:tacturing a food or beverage container including a 

15 heat exchange unit comprising steps of: 

20 

25 

(a) providing a container for receiving said food or beverage and having a 

closed end; 

(b) fonning an opening surrounded by a flange in said closed end, said 

flange extending into the interior of said container; 

(c) 

(d) 

providing a heat exchange unit having an open end and a close end; 

inserting the heat exchange unit into the container and mating the open 

end thereof with said flange; and 

{e) securing the open end of the heat exchange unit to the container at the 

flange. 

13. The method as defined in claim 12 which includes the further step of 

inserting particles of an adsorbent material into said heat exchange unit prior to 

inserting the heat exchange unit into the container. 
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14. The method as defined in claim 13 which further includes inserting an 

adsorbing gas under pressure into said heat exchange unit after securing the heat 

exchange unit to the container. 

15. The method as defined in claim 14 wherein said securing step includes 

5 providing valve means~ inserting the valve means into the open end of the heat 

exchange unit and the opening in the container. 

16. The method as defined in claim 15 which in~ludes the further steps of 

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

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

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

comprises carbon particles. 

18. The method as defined in claim 17 which ~er includes the step of 

providing powdered metallic particles, mixing said metallic powdered particles with 

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

15 19. The method as defined in claim 18 which further includes the steps 

providing a binder and forming a viscous mixture of said binder, said carbon and said 

metallic particles. 

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

extruding said mixture. 

20 21. The method as defined in claim 19 which further includes the step of 

producing performs of said viscous material adapted for being received by said heat 

exchange unit. 

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

carbon dioxide. 
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23. The method as defined in claim 22 wherein said adsorbent material 

comprises carbon particles. 

24. The method as demted in claim 23 which further includes the step of 

providing powdered metallic particles, mixing said metallic powdered particles with 

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

25. The method as defined in claim 24 which further includes the steps 

providing a binder and fonning a viscous mixture of said binder, said carbon and said 

metallic particles. 

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

10 extruding said mixture. 

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

producing perfonns of said viscous material adapted for being received by said heat 

exchange unit. 

28. The method as defined in claim 23 which includes the further step of 

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

29. The method as defined in claim 28 wherein said cooling step includes 

first and second cooling steps followed by first and second carbon dioxide inserting 

steps respectively. 

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

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

said heat exchange unit to a predetennined level. 
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