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CONTAINER INCORPORATING INTEGRAL COOLING ELEMENT

CROSS REFERENCE TO RELATED APPLICATIONS

Priority is claimed from U.S. Provisional Patent Application No. 60/980,197 filed

on October 16, 2007 and entitled "CONTAINER INCORPORATING INTEGRAL

COOLING ELEMENT" and further identified as Attorney Docket NoI. 4064-37-PROV,

the disclosure of which is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates to beverage containers with integral cooling

capabilities, and more particularly, to a container incorporating a cooling element in the

form of phase change material placed within the container to maintain the beverage within

the container at desired temperatures.

BACKGROUND OF THE INVENTION

Portable beverage containers are used to hold many types of beverages to include

carbonated soft drinks, fruit drinks, and beer. Many of these beverages are preferably

consumed at relatively cold temperatures, for example, between 36°F. and 50°F. For

carbonated soft drinks and beer, it is important to maintain the beverage at cold

temperatures otherwise consumers may prefer not to consume the beverage. Traditional

chilling or cooling techniques include placing the containers in a chilled environment such

as a refrigerator or cooler, and then serving the beverage once the beverage has reached a

desired chilled temperature.

When the beverage is removed from the chilled environment, the beverage begins

to quickly warm due to a combination of external heat sources including ambient heat of

the surrounding environment, contact with warm surfaces such as the consumer's hand or

the surface on which the container is placed, as well as radiant heat from the sun or other

light sources. Heat transfer takes place through the walls, base, and top of the container to

the beverage. Without some means provided for insulating the container, the beverage

quickly warms and, in many circumstances, it becomes undesirable or unfit for

consumption.

There are a number of inventions that have been developed for purposes of

insulating a beverage within the container such that it is maintained at a desired

temperature prior to consumption. For example, it is well known to provide external

thermal barriers such as an insulated sleeve that is applied over the exterior sidewall of the

container. It is also known to provide an insulated label on the exterior sidewall of the



container. There are a number of disadvantages to these traditional methods of insulating

beverages. An insulating label or sleeve only covers the container sidewall, therefore

leaving the bottom of the container exposed. For insulated labels, they are typically much

thicker than a non-insulated label and a standard packaging line may have to be

substantially modified to accommodate these special labels. For insulated sleeves, these

require the consumer to maintain a separate component to maintain the beverage at a

desired cold temperature and many times a consumer will not be at a location where the

insulated sleeves are stored.

Some efforts have also been made to provide an internal insulating liner for

containers. One example is disclosed in U.S. Patent No. 6,474, 498. This reference

provides a thermally insulated container for canned beverages including a lining formed

from a plastics material. The preferred embodiment suggests using a plastic closed cell

material to include closed cell materials similar to bubble wrap. The liner is intended to be

placed into the container as by a slideable fit so as to be in contact with the cylindrical

inner surface of the container wall.

In addition to externally mounted sleeves and internal liners, some efforts have

also been made to maintain beverages at a desired temperature by use of phase change

material that is placed within the container. Upon warming, the phase change material

changes phase to help maintain the beverage at a cooler temperature for a period of time in

which the consumer would normally consume the beverage.

Phase change materials are substances with a high heat of fusion. These materials

are capable of storing or releasing large amounts of energy. Phase change materials used

for containers are solid/liquid change phase materials wherein the phase change material

changes phase from solid to liquid at the material's melting point. More specifically,

when the beverage is maintained in a chilled environment below the melting or phase

change temperature, the phase change material remains in a solid state. When the

container is removed from the chilled environment during consumption of the beverage,

the phase change material absorbs a relatively large amount of heat without a significant

rise in temperature. Thus, phase change material absorbs heat from the surrounding

beverage in the container thereby keeping the beverage at the preferred drinking

temperature longer.

One reference disclosing use of phase change material in a container includes the

British Patent GB2370629. A phase change material is contained in a small chamber such

as a tube placed inside the container. The phase change material is activated when the



user opens the can. The phase change material is preferably a liquid, such as water, that

boils or vaporizes in the tube. A lower pressure area or vacuum in the tube allows the

phase change material to vaporize. Upon vaporization, heat is transferred from the

beverage to the tube containing the phase change material.

International Publication WO9724968 discloses a self-cooling food or beverage

contained in which a phase change capsule, when activated, results in heat exchange

contact with the surrounding or adjacent food or beverage container.

U.S. Patent Application Publication No. 2006/0156756 discloses a self-cooling

food or beverage container wherein the container has inner and outer walls and phase

change material is located in the space between the walls.

While the foregoing references may be adequate for their intended purpose, there is

still a need for providing a cooling element that can be used with a container wherein the

cooling element can be easily incorporated into standard manufacturing and production

lines without significant alteration to these processes. Furthermore, there is still a need to

provide a cooling element for a container wherein the cooling element can be

manufactured and installed at a relatively low cost so that the ultimate retail price of a

container is still competitive with containers not incorporating cooling capabilities.

SUMMARY OF THE INVENTION

In accordance with the present invention, it is one object of the present invention to

provide a beverage container with an integral cooling element that can effectively and

safely maintain a beverage at a desired temperature during consumption of the beverage.

It is yet another object of the present invention to provide a cooling element

incorporated within a beverage container wherein the cooling element can be added to the

container without substantially modifying standard manufacturing and production

processes.

It is yet another object of the present invention to provide a cooling element for a

beverage container that may be applied to many different types of beverage containers,

such as those made from metal or plastic.

It is yet another object of the present invention to provide a cooling element that

can be placed within the container having a relatively small size that takes up a minimum

volume within the container. The cooling element therefore preferably has a minimum

profile that is not intrusive to a user who consumes the beverage.

In accordance with the present invention, a beverage container is provided with a

cooling element that is capable of keeping the container at a desired chilled temperature



after the container has been removed from a chilled environment. The cooling element

makes use of solid/liquid phase change material contained within an outer protective shell

to prevent contact of the phase change material with the beverage within the container. In

the chilled environment, the phase change material is in a solid phase. When the container

is exposed to the warmer environment, the phase change material absorbs heat during its

phase change, keeping the surrounding beverage at a cooler temperature over a longer

period of time as compared to the temperature of the beverage without use of the phase

change material.

In one preferred embodiment of the present invention, the cooling element is sized

to fit within the open top of an unfinished container and the cooling element has features

that allow the cooling element to be secured to the bottom or side of the container without

use of an adhesive. In yet another embodiment of the present invention, the cooling

element includes phase change material encapsulated within a flexible plastic film pouch

or bag, and the particular size and shape of the film covering can be adapted for use with

many different types of containers.

One preferred type of phase change material includes a paraffin wax compound

having a phase change transition temperature at 6°C. The phase change material is

maintained in a solid state when the beverage is chilled below its melting temperature.

When the container is removed from the chilled environment, the phase change material

absorbs heat from the beverage within the container during the phase change thereby

maintaining the temperature of the beverage cooler. While a paraffin wax type phase

change material is acceptable for use in the present invention, other phase change

materials may be used to include other wax derivatives or hydrated solids. Further, phase

change materials may be provided in combinations wherein the respective melting point

temperatures of the phase change materials are different. Accordingly, the cooling

element provides cooling of the surrounding beverage over a longer period of time after

the beverage continues to warm in response to exposure to the warmer environment.

In the preferred embodiments, the cooling element is relatively small and therefore

does not materially affect the amount of beverage that can be placed within standard sized

containers. The volume of the cooling element can be compensated for by slightly

reducing the amount of headspace and/or the volume of the beverage within the container.

As discussed further below, some of the preferred embodiments secure the cooling

element to the base of the container thereby minimizing the consumer's ability to observe

the cooling element. In some instances, a consumer may dislike viewing the cooling



element that otherwise distracts the consumer's ability to fully enjoy the beverage. The

presence of the cooling element may be viewed as an undesirable foreign article in the

beverage if it interferes with the consumer's normal interaction with the container.

The objects of the present invention and the associated advantages thereof will

become more readily apparent from the following detailed description taken in

conjunction with the following drawings.

BREIF DESCRIPTION OF THE DRAWINGS

Figure 1 is a fragmentary perspective view of a container incorporating a cooling

element in accordance with the first embodiment of the present invention;

Figure 2 is a plan view of the cooling element showing its relative size with respect

to the diameter of the container and the manner in which the cooling element can engage

the sidewalls of the container to maintain the cooling element at a desired position within

the container;

Figure 3 is an enlarged cross section taken along line 3-3 of Figure 2;

Figure 4 is another fragmentary perspective view similar to Figure 1, but

illustrating the cooling element in a different configuration wherein the cooling element

conforms to the lower dome of the container;

Figure 5 is a fragmentary perspective view of a cooling element in another

embodiment of the present invention wherein the phase change material is held within a

flexible plastic film pouch;

Figure 6 is a fragmentary perspective view of a container incorporating a cooling

element in accordance with another embodiment of the present invention wherein the

cooling element more fully conforms to the bottom portion of the container;

Figure 7 is perspective view of another cooling element in accordance with another

embodiment of the present invention;

Figure 8 is a perspective view of yet another cooling element in accordance with

another embodiment of the present invention; and

Figure 9 is a perspective view of yet another cooling element in accordance with

another embodiment of the present invention.

DETAILED DESCRIPTION

Referring to Figure 1, a beverage container 10, particularly suited for beverages

such as beer or carbonated soft drinks, is shown. The container is illustrated as a

conventional beverage can having a sidewall or body 12, a base 14, and an openable top

16. The openable top 16 may include a closure mechanism, such as a pull-tab 17. The



sidewall or body of the container is constructed of conventional material such as

aluminum or steel. The closure mechanism 17 is also preferably aluminum or steel and

may include the pull-tab 17 that contacts a scored area 19 on the top 16. Activation of the

pull-tab breaks the scored area creating an opening or mouth to provide access to the

beverage inside the container. As also shown in Figure 1, the base 14 may have an

annular lip 20 and a dome shaped panel 22. A peripheral concave or curved area 26

resides between the lip 20 and the cylindrical sidewall.

In accordance with a first embodiment of the present invention and also referring

to Figures 2 and 3, the container incorporates a cooling element 30. The cooling element

has an outer shell 31 or covering that encapsulates a quantity of phase change material 48

therein. As shown in the figure, the shell is very thin thereby minimizing any thermal

insulation properties that would inhibit absorption of heat by the phase change material

when the container is exposed to the warmer environment. In this first embodiment, the

shape or configuration of the cooling element is provided such that it can be placed at a

selected location within the container and maintained at that location without the

requirement to use an adhesive to secure the element. The cooling element has a low

profile defined by a very small thickness as compared to the overall height of the

container. Thus, the cooling element is a very non-obtrusive element that does not

interfere with the normal flow of beverage from the container when the beverage is

consumed. This low profile also makes the cooling element more difficult to view by the

consumer when the cooling element is secured adjacent to or in the base of the container

thereby limiting any distractions that could be associated with the viewing of the cooling

element

As shown in Figures 2 and 3, the cooling element 30 has a disc shaped body with

an upper surface 34, a lower surface 36, and a peripheral edge 38. Extending from the

peripheral edge 38 are a plurality of fins or extensions 40 that make contact with the

interior surface 24 of the sidewall. In this embodiment, the lower surface 36 also

preferably maintains contact with the interior surface of the dome 22. The extensions 40

are preferably made of the same material as the outer shell, and are flexible and resilient

such that the extensions 40 maintain frictional contact with the interior surface 24. One

preferred shape for the extensions are shown as curved members having pointed distal tips

44 and enlarged base portions 42 that connect to the body of the cooling element.

During production, the cooling element 30 may be installed by a cylindrical shaped

mandrel (not shown). The mandrel may be inserted within the open top of the container.



When the mandrel is removed, the spring action of the extensions 40 keeps the cooling

element in place within the container by frictional engagement of the extensions 40 against

the interior surface 24 of the sidewall.

While the fin shaped extensions are shown in this particular embodiment, it shall

be understood that other shaped extensions may be provided to achieve the same purpose,

namely, maintaining frictional engagement with the interior surface of the container

thereby holding the widget in place without the requirement for use of an adhesive.

Referring to Figure 3, the phase change material 48 fills the body. However, the

fin shaped extensions 40 preferably do not have phase change material therein.

Referring to Figure 4, a slightly different configuration is provided for the cooling

element of the first embodiment wherein the cooling element 30' has a curved shape body

that conforms to the dome shaped panel 22. The fin shaped extensions, however, still

extend away from the body so that they extend substantially orthogonal or perpendicular

with respect to the sidewall of the container.

Referring to Figure 5, another embodiment of the present invention is illustrated

wherein a cooling element 50 is a pouch or pocket having phase change material 48

therein. More specifically, the cooling element 50 may include an upper surface 56

formed from a first sheet of flexible plastic film and a lower surface 58 made from a

second sheet of flexible plastic film. The two sheets of film material are sealed to one

another along an exterior edge 54 of the pouch. In Figure 5, a substantially rectangular

shaped pouch is shown. However, it shall be understood that the pouch may be configured

in many different shapes to include round, or even a donut shaped pouch that frictionally

engages the sidewalls of the container. In this second embodiment, the use of a flexible

pouch containing the phase change material is very adaptable for placement into many

different types and shapes of containers. The pouch may be shaped and sized to best

accommodate the type of container that is to receive the cooling element.

Referring to Figure 6, another embodiment is illustrated wherein a cooling element

60 more fully conforms to the dome shaped panel 22 of the base 14. As shown, the

cooling element 60 has a generally flat upper surface and a curved lower surface in contact

with the dome shaped panel. The curved peripheral edge 66 of the cooling element

generally conforms to the lip 20. With this nested arrangement of the cooling element 60,

the cooling element conveniently rests on the dome shaped panel and, is prevented from

freely shifting within the container. As with the prior embodiments, the cooling element

60 contains a desired phase change material therein.



Referring to Figure 7, another configuration for a cooling element is shown in the

form of a cooling element assembly 70. This assembly 70 comprises a plurality of

individual cooling elements 72 set within a supporting frame. As shown, the individual

cooling elements 72 are separated from one another by radial arms 74 of the frame that

extends from a central area 73. The peripheral edge 76 of the frame is sized to frictionally

engage the interior sidewall of the container. Each of the cooling elements 72 has an

exterior shell with encapsulated phase change material therein. Although this figure

shows a cooling element residing in each gap between arms 74 of the frame, it shall be

understood that a selected level of cooling may be obtained by simply choosing the

number of cooling elements to be incorporated in the cooling element assembly. The

frame having a continuous peripheral edge as well as the radial arms or spokes helps to

create sufficient rigidity for the cooling element assembly so that it does not randomly

shift within the container.

Referring to Figure 8, another cooling element 80 is shown wherein the cooling

element has an irregular shaped body 84 characterized by ruffled or uneven surfaces. A

peripheral edge 82 of the cooling element forms a generally circular closed shape. This

cooling element 80 can be sized so that at least some portions of the peripheral edge 82

contact the interior surface of the container thereby frictionally holding the cooling

element in place. As with the other embodiments, an outer shell or covering of the cooling

element houses a quantity of phase change material therein.

Referring to Figure 9, yet another cooling element 90 is shown wherein the cooling

element has a disc shaped body 92 sized to fit within the desired container. Accordingly,

the peripheral edge 94 frictionally engages the interior surface of the container sidewall.

The cooling element 90 also has an outer shell that houses a quantity of phase change

material therein.

In each of the embodiments of the present invention, it is contemplated that one or

more phase change materials may be used to maintain cooling for the particular beverage.

For beverages that may take a consumer longer to consume, it may be beneficial to

provide two or more different types of phase change material wherein the phase change

for each material occurs at different temperatures so as the beverage continues to warm,

the different phase change materials absorb heat over a greater range of temperatures and

over a greater period of time.

One commercially available manufacturer of phase change materials is MicroTek

Laboratories, Inc. of East River Road, Dayton, Ohio. As mentioned above, two acceptable



types of phase change materials may include various paraffin complexes, as well as

hydrated salts.

One particular phase change material sold by MicroTek Laboratories, Inc. is

MPCM. MPCM is an encapsulated paraffin wax (heat capacity of 188.6 J/g) in a polymer

shell with a solid to liquid phase change temperature of 6°C. When chilled to below 6°C,

the paraffin exists as a solid. As the encapsulated paraffin wax absorbs heat, the paraffin

wax rises in temperature until it reaches 6°C. At that temperature, the paraffin wax

continues to absorb heat but stays at a relatively constant temperature until it has

completely transitioned from a solid to a liquid phase. The heat absorbed by the phase

change (latent heat) helps to maintain the beverage at a cooler temperature.

The total amount of heat required to be absorbed in order to maintain the beverage

at a desired chilled temperature can be calculated and adjusted based upon the amount of

phase change material being used. In this example, 25 cc of MPCM absorbs the

equivalent heat that would otherwise cause a 50F increase in the temperature of a 355 cc

beverage.

The cooling element in the embodiments is preferably relatively small and

therefore does not materially affect the amount of beverage that can be placed within

standard sized containers. As mentioned, the volume of the cooling element can be

compensated for by slightly reducing the amount of headspace and/or the volume of the

beverage within the container. As also mentioned, some of the preferred embodiments

secure the cooling element to the base of the container thereby minimizing the consumer's

ability to observe the cooling element and therefore minimizing any distractions a

consumer may associate with the presence of the cooling element.

While the present invention has been disclosed above with respect to cooling

elements having particular size or configuration, it shall be understood that other shapes

and sizes of the cooling elements can be provided, the only relevant limitation being that

the cooling element should be large enough to prevent the widget from passing through

the container opening. Thus, while it may be preferable to provide a widget that

frictionally engages the sidewalls or base of the container, it is also contemplated that the

widget could be free floating within a container. Depending upon the density of the

widget, it could therefore either float near the surface of the beverage or sink to the base.

In each of the embodiments of the present invention, it is also important to use

materials that are compatible with the particular beverage and container such that there are

no adverse chemical reactions that take place including reactions or mere exposure that



may alter the flavor of the beverage. Further, in the event that the outer protective shell or

covering of the cooling element breaks or is otherwise compromised, it is also important to

make use of phase change material that is also non-toxic and cannot harm the consumer.

It is also desirable to provide a shell or casing material that is non-reactive with the

beverage, and is also a barrier that prevents migration of phase change material into the

beverage, and vise versa. Thus, the shell material should be non-permeable with respect to

the beverage in the container.

While the preferred embodiments of the present invention have been shown

specifically with respect to a traditional aluminum or steel container, it shall be understood

that the cooling element can be incorporated within any type of container to include plastic

containers, such as PET bottles or conventional aluminum or steel cans used to contain

other products such as juices, fruits and vegetables.

While the present invention has been described above with respect to various

preferred embodiments, it shall be understood that various other changes and

modifications to the invention may be made, commensurate with the scope of the claims

appended hereto.



CLAIMS

What is Claimed is:

1. A beverage container with integral cooling capability, said container

comprising:

a sidewall, a base connected to the sidewall, and a top forming an upper portion of

the container;

a cooling element placed within the container and at least contacting an interior

surface of the sidewall or base, said cooling element comprising a body containing phase

change material therein.

2. A beverage container, as claimed in Claim 1, wherein:

said body further includes a plurality of extensions extending away from said

peripheral edge and said extensions contacting said interior surface of the sidewall.

3. A container, as claimed in Claim 2, wherein:

said extensions are fin shaped;

4. A container, as claimed in Claim 2, wherein:

said extensions each include a base portion connected to said body of the cooling

element and a pointed distal tip extending from the base portion, said distal tip contacting

said interior surface of the sidewall.

5. A container, as claimed in Claim 1, wherein:

said phase change material is selected from the group consisting of paraffin-based

waxes and hydrated salts.

6. A container, as claimed in Claim 1, wherein:

said phase change material includes at least two different phase change materials

and wherein each phase change material has a different melting point.

7. A container, as claimed in Claim 1, wherein:

said body of said cooling element has upper and lower surfaces, and said lower

surface being curved shape to conform to a dome shaped panel of said base of said

container.

8. A beverage container, as claimed in Claim 1, wherein:

said body has an irregular shaped peripheral edge, and irregular shaped upper and

lower surfaces.

9. A beverage container, as claimed in Claim 1, wherein:



said cooling element has a disc shaped body and said body has a circular shaped

peripheral edge that contacts said interior surface of said sidewall.

10. A beverage container with integral cooling capability, said container

comprising:

a sidewall, a base connected to the sidewall, and a top forming an upper portion of

the container;

a cooling element placed within the container and at least contacting an interior

surface of the sidewall or base, said cooling element comprising first and second sheets of

flexible plastic film sealed to one another along a peripheral edge, and phase change

material encapsulated therein.

11. A container, as claimed in Claim 10, wherein:

said flexible plastic film is non-permeable and prevents migration of the beverage

within the beverage container from contacting the phase change material.

12. A method of maintaining a beverage within the container at a desired

temperature, said method comprising the steps of:

providing a beverage container having an interior surface;

placing a cooling element within the container wherein the container holds a

beverage in direct contact with the cooling element, said cooling element having a phase

change material;

maintaining the beverage in a cooler environment wherein the phase change

material is maintained in a solid state;

removing the beverage from the cooler environment to a warmer environment,

such as when a consumer is consuming the beverage; and

wherein said phase change material undergoes a phase change from a solid to a

liquid and the phase change material absorbs heat from the surrounding beverage within

the container thereby maintaining the beverage at a cooler temperature during the phase

change.

13. A method, as claimed in Claim 12, wherein:

said phase change material includes at least two different phase change materials,

each having different melting point temperatures.

14. A beverage container with integral cooling capability, said container

comprising:

a sidewall, a base connected to the sidewall, and a top forming an upper portion of

the container;



a cooling element placed within the container and at least contacting an interior

surface of the sidewall or base, said cooling element comprising a frame with a plurality of

gaps formed between extensions of the frame, and a plurality of phase change elements

secured between said gaps, said phase change elements having an outer protective

covering and phase change material placed therein, said frame having a peripheral edge

that contacts an interior surface of the sidewall.

15. A beverage container, as claimed in Claim 14, wherein:

said outer covering is non-permeable with respect to the beverage thereby

preventing migration of the beverage into the cooling element.

16. A beverage container with integral cooling capability, said container

comprising:

a sidewall, a base connected to the sidewall, and a top forming an upper portion of

the container;

means for cooling placed within the container and at least contacting an interior

surface of the sidewall or base, said means for cooling containing phase change material

therein, said means for cooling being secured in the container and having a thickness that

extends a small distance along said sidewall or base thereby limiting observation by a

consumer viewing the beverage within the container from the top of the container.

17. A beverage container, as claimed in Claim 16, wherein:

said means for cooling includes a body having a plurality of extensions extending

away from a peripheral edge of said body, and said extensions contacting an interior

surface of the sidewall.

18. A container, as claimed in Claim 17, wherein:

said extensions are fin shaped.

19. A container, as claimed in Claim 17, wherein:

said extensions each include a base portion connected to said body of the cooling

element and a pointed distal tip extending from the base portion, said distal tip contacting

said interior surface of the sidewall.

20. A container, as claimed in Claim 16, wherein:

said means for cooling includes phase change material therein that is selected from

the group consisting of paraffin-based waxes and hydrated salts.

21. A container, as claimed in Claim 16, wherein:



said means for cooling includes phase change material therein, and said phase

change material includes at least two different phase change materials each phase change

having a different melting point.

22. A container, as claimed in Claim 16, wherein:

said means for cooling comprises a body having upper and lower surfaces, and said

lower surface being curved shape to conform to a dome shaped panel of said base of said

container.

23. A beverage container, as claimed in Claim 16, wherein:

said means for cooling comprises a body having an irregular shaped peripheral

edge, and irregular shaped upper and lower surfaces.

24. A beverage container, as claimed in Claim 22, wherein:

said means for cooling comprises a body having a disc shape, said body further

having a circular shaped peripheral edge that contacts an interior surface of said sidewall.
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