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ABSTRACT OF THE INVENTION

The present invention provides a container suitable for providing insulation
wherein the container has an inner shrink film liner. The sidewalls of the container,
which can be made from paperboard or other suitable material, are vented to allow
ambient air to flow through the sidewall of the container during activation of the shrink
film. Upon activation the container provides excellent insulation. Methods of making

the container are also provided.
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METHOD OF MAKING A CONTAINER EMPLOYING INNER LINER AND
VENTS FOR THERMAL INSULATION

FIELD OF THE INVENTION

The present invention provides a container suitable for providing insulation wherein
the container has an inner shrink film liner. The sidewalls of the container, which can be
made from paperboard or other suitable material, are vented to allow ambient air to flow
through the sidewall of the container during activation of the shrink film. In one
embodiment, when the container is filled with material having a temperature of from about
130°F to up to about 212°F, the shrink film is activated and the container provides excellent
insulation, thereby allowing the container to be held in a consumer's hand for an extended
period without causing burns or excessive discomfort. Methods of making this container are

also provided.

BACKGROUND OF THE INVENTION

U.S. Patent No. 6,536,657 and 6,729,534 and U.S. Patent Publication No. 2005-
0029337 disclose a beverage container having a film adhered to the interior thereof. When
the container is filled with a hot liquid, the film will shrink. Upon shrinking, the film moves
away from the interior of the container to create a pocket of air. This air pocket results in the
container having insulating characteristics. In these referenced patents and application, an
insulating band is instantaneously activated (that is, the film shrinks) by contact with hot
liquid. The insulated cups formed by the methods and materials set out in the referenced
patents were found to provide excellent insulation properties when used for serving hot
beverages, such as coffee, tea, etc. However, in use, when the film began to shrink, a partial
vacuum was formed and the film could not fully activate to provide maximum insulation

effect.

Other types of insulating cups incorporating a plastic interliner are known. For
example, U.S. Patent No. 3,737,093 discloses a plastic container situated within a paper
container to create an air space for therrﬁal insulation. U.S. Patent No. 4,435,344 discloses a
container made from foam polyethylene-coated paperboard which has insulating properties.
More recently, U.S. Patent No. 6,852,381,describes an insulated beverage container
comprising (in order from the outermost surface to the inside of the container): a paperboard

outer shell, a foam layer laminated to the inner surface of the paperboard shell and a film
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adhered to the foam surface. In use, it appears that the film would be in contact with the

beverage in the container to pull wrinkles out of the inner foam layer.

While the above references disclose a number of different configurations for insulated
beverage containers, there remains a need in the art for an insulated container that provides
suitable insulation properties for use with hot beverages or other materials. The present

invention meets such a need.

SUMMARY OF THE INVENTION

The present invention provides a container suitable for providing insulation wherein
the container has an inner shrink film liner. The sidewalls of the container, which can be
made from paperboard or other suitable material, are vented to allow ambient air to flow
through the sidewall of the container during activation of the shrink film. In one embodiment,
the shrink film may be activated when the container is filled with liquid or other material
having a temperature of from about 130°F to up to about 212°F, or upon subjected to another
activating source such as radiant energy (IR light) or via expésure to microwaving. The
shrink film is applied using an adhesive suitable to prevent the shrink film from undergoing
substantially any delamination when activated. In one embodiment, when the container is
filled with material having a temperature of from about 130°F to up to about 212°F, the
shrink film is activated and the container provides excellent insulation, thereby allowing the
container to be held in a consumer's hand for an extended period without causing bums or

excessive discomfort. Methods of making this container are also provided.

Additional advantages of the invention will be set forth in part in the description that
follows, and in part will be obvious from the description, or may be learned by practice of the
invention. The advantages of the invention will be realized and attained by means of the
elements and combinations as described herein. It is to be understood that both the foregoing
general description and the following detailed description are exemplary and explanatory

only and are not restrictive of the invention.

DESCRIPTION OF THE DRAWINGS
Figure 1 is a partially cut away front perspectlive view of a container incorporating an

activated shrink film liner.
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Figure 2 is a vertical cross section of the activated container of Figure 1.

Figure 3 is a layout of a web having the film adhered thereto for later cutting out into
blanks.

Figure 4 shows different alternatives for the shape of the vents.

Figure 5 is a perspective view of a container having an activated insulating film.

Figure 6 is a plot of hold times for different types of shrink films.

Figure 7 is a plot of volume change with different types of shrink films.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

The present invention may be understood more readily by reference to the following
detailed description of the invention and the examples provided herein. Before the present
invention is disclosed and described, it is noted that while descriptions and examples of
certain embodiments are used through the disclosure herein, those descriptions and examples

are just that, are not exhaustive, and as elsewhere noted here are not intended to limit the

~ scope of invention as claimed. It is also to be understood that the terminology used herein is

for the purpose of describing particular aspects only and is not intended to be limiting.

Often, ranges are expressed herein as from "about" one particular value, and/or to
"about" another particular value. When such a range is expressed, another embodiment
includes from the one particular value and/or to the other particular value. Similarly, when
values are expressed as approximations, by use of the antecedent "about,” it will be
understood that the particular value forms another embodiment. It will be further understood
that the endpoints of each of the ranges are significant both in relation to the other endpoint,

and independently of the other endpoint.

As used herein, "beverage" is used for convenience. The containers of the present
invention are suitable for use with not only beverages, but also soups and other hot foods that

are held by a consumer during consumption thereof and wherein insulation would be a
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beneficial aspect. Further, while the containers of the present invention are readily suitable
for use for many types of food products, the containers can also be used generally to contain

hot items having liquid characteristics.

"Activate" is used herein in relation to the shrink film wherein the shrink film has
been contacted with hot material in a manner to provide shrinkage of the film in an amount
suitable to provide insulation effects in the container. “Activate” may also include other
ways of providing shrinkage of the film in an amount suitable to provide insulation effects in
the container, including but not limited to, subjecting to heat such as radiant energy (IR light),

microwaving, or the like. Such insulation effects are described in more detail herein.

The present invention relates to an insulated container for beverages or other
materials. The insulated container is formed from a suitable container material and a shrink
film liner. The shrink film liner is adhered to the interior of the container as discussed in
more detail herein. In one embodiment, when a hot material, such as coffee, soup, water efc.,
is placed in the container, the film will activate to provide a pocket of air between the inner
surface of the container sidewall and the inner surface of the shrink film, that is, the film
surface facing the inner surface of the container sidewall. This pocket of air reduces the heat
transfer from the hot material to the outer surface of the container. An insulated container is

therefore provided with the present invention.

Significantly, the insulated container of the present invention includes one or more
vents in a portion of the outer wall of the container. Such vents, which are provided by
cutting into a web of container material during manufacture of the container, are an
improvement over the prior art in which an insulating band adhered to container material

without suitable venting was provided.

In use, the vents of the present invention have been found to substantially eliminate
the formation of a vacuum in the space between the container sidewall and the shrink film
liner. That is, it was found that when suitably sized vents were not present in the area defined
by the insulating band, the ability of the shrink film to activate upon contact with a hot liquid
was substantially limited by the amount of air present between the not suitably vented

container wall and the film liner. In turn, the limited activation of the shrink film provided an
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air pocket having reduced volume and, accordingly, reduced insulation with the shrink film

lined containers.

The inventors herein found that insulation effectiveness using a shrink film-lined
container could be markedly improved by allowing air to freely flow through the container
sidewall during the activation of the film liner upon contact with a hot material. It was found
that such improvements could be obtained by including one or more suitable vents in the

container sidewall as described in more detail below.

In one aspect, the vents are punched or otherwise formed in the container material
(such as paperboard e.g., cupstock, when the container is made from paper) itself prior to
formation of the container blanks. In this form, venting can be efficiently conducted by
allowing flow of air through the container wall when a hot material is poured into the

container.

It should be noted that U.S. Patent No. 6,536,657 mentioned the addition of pinholes
in the container sidewall or the slitting of the shrink film to assist in alleviating a partial
vacuum resulting from shrink film activation. However, the inventors herein found that
pinholes were not satisfactory to allow substantially simultaneous activation of the shrink film
upon contact of the shrink film with a hot material when used with the insulating band of the
present invention. In other words, pinholes did not allow suitable venting. Accordingly, the
vents of the present inven:nion do not constitute pinholes. Still further, the vents of the present
invention are larger than pinholes. Yet further, the vents of the present invention do not
constitute tiny holes punched through the container sidewall as if made by the sharp end of a
pin, such as that used for sewing. Still further, the one or more vents of the present invention

are each, independently, about 10 times larger than a typical pinhole.

Typically, the need for insulation in a container for hot beverages or other hot
materials is decreased as the beverage is stored in the container because the beverage will
cool over time. A consumer will desire an insulating effect as long as the beverage is hot
enough to cause discomfort when a container is held in the hand. The insulated container of
the present invention is suitable to provide insulation such that the beverage container will
have an external temperature of about 120°F or less at the insulated portion of the container

when held in a consumer's hand about 30 seconds after the container is filled with a hot
5
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beverage, where the beverage has an initial temperature of up to about 212°F.

The "insulated portion” of the container is that portion of the container that is
coextensive with the activated film and is defined by the area interior to the adhesive pattern
printed on the container material (as is discussed in more detail below). As would be
recognized, the areas of the container that are coextensive with the areas of adhesive will not
be co-extensive with the activated film and will constitute minimal, if any, insulation. As
such, it is desirable to maximize the amount of insulated area and minimize the amount of

uninsulated area.

Still further, the insulated container provides insulation such that the beverage
container will have an external temperature of 120°F or less at the insulated portion of the
container when held in a consumer's hand about 60 or about 90 or about 120 seconds or about
5 minutes after the container is filled with a hot material such as a beverage or otherwise,

where the hot beverage has an initial temperature of up to about 212°F.

"Initial temperature” means the temperature of the hot material when first placed in
the container. As would be understood, hot beverages can be provided at a range of initial
temperatures (which are generally from about 160°F to about 195°F, but sometimes even up
to about 212°F, such as with the use of boiling water for tea or instant coffee). For the
purpose of the temperatures disclosed and claimed herein, the ambient air temperature is

generally at or near about 75°F.

As would be recognized, the hotter the initial temperature of the beverage, the hotter
the external surface of the container will be when the container is filled with the hot
beverage. Nonetheless, it has been found by the inventors herein that when activated, the
insulating band of the present invention provides excellent insulation (that is, the external
surface of the container is at or below about 140°F or at about 120°F at 5 minutes or less after
the container is filled with a beverage having an initial temperature of up to about 212°F) at

all ranges of initial beverage temperatures in which hot beverages are generally served.
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It has been found that when a container temperature is higher than about 140°F
(which is defined as the "threshold of pain” in U.S. Patent No. 6,152,363), a typical consumer
will find the container "too hot to handle." However, it is believed that temperatures of as
low as about 120°F can cause discomfort to some sensitive people. The insulated containers
of the present invention provide suitable insulation so that the container is substantially at or
below this threshold of pain and even the discomfort point for sensitive.people when filled

with a hot beverage having an initial temperature of less than about 212°F.

In one aspect, the vents can be provided in a paperboard container material by first die
cutting one or more shapes into the container material when the container is in web form.
The shape of the vents is not believed to be critical, as long as the shape suitably allows air to

freely flow through the container material sidewall during the film activation process.

For example, a U-shape can be cut into the container material which, in use, will
provide a flap that operates as the vent. Other vent shapes suitable to provide a flap-type vent
can be determined by one of ordinary skill in the art without undue experimentation.

Examples of such alternative vent shapes are pictured in Figure 4 herein.

It has been found that when a flap-type vent is used, it can be beneficial to provide the
container for use with the flap slightly out of plane (that is, angled to the inner or outer portion
of the container wall) so that air can readily flow through the container wall during activation
of the shrink film. To this end, a pushing device, such as a pusher pin, can be used to ensure
that the flap is slightly out of plane from the surfaée of the container material prior to
formation of the container. By having a slightly opened flap, it has been found that air flow

into the container sidewall is substantially instantaneous with the activation of the film.

Such substantially instantaneous air flow has been found to be particularly useful with

* the present invention because the activation of the shrink film is substantially instantaneous

and coincident with the filling of the container with hot material. It has been found that when
the liquid comes into contact with the film, the film immediately (or substantially
immediately) shrinks. Thus, any significant delay in the air flow that limits the ability of the
shrink film to fully activate has been found to reduce the insulation effectiveness of the

container.
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Still further, venting can be provided by punching holes into the container to provide
air flow through the container sidewall. A die cutting device can be used to punch such
structures out of the container material. It has been found that small holes should be provided
when this method is used in order to minimize the appearance of holes in the container to the
consumer. In one aspect, the holes are less than about 0.10 inches in diameter. Yet further,
the holes are less than about 0.08 inches in diameter. Still further, the holes can be from
about 0.05 to about 0.10 inches in diameter. Shapes other than circular can be used for the

holes, such as square, triangular etc.

The vents can be positioned toward an upper region of the insulating band. Still

further, the vents can be positioned in any position within the area of the insulating band.

The vents can vary in number, size and location and need not be all the same size,
shape or dispersed uniformly within the arca of the insulating band. The primary
consideration regarding the vent characteristics is believed to be that shrinkage of the shrink
film should not be unduly hindered by slow pressure equalization between ambient air and
the forming air pocket, which forms substantially instantaneously upon activation of the
shrink film, commonly upon contact of the shrink film with hot liquid, that is, liquid of at
least about 130°F.

Other suitable ways of creating an opening to allow sufficient air flow upon activation
of the film include, but are not limited to, making the edge of the vent opening (and/or flap)
shrink or buckle during manufacture. Suitable methods of creating the buckling or shrinking
of the opening include moistening one or more of the cut edges of the flap/tab or the portion
of the blank adjacent to the flap/tab with a small amount of water or other suitable fluid such
that when the blank is dried the flap and/or the edge of the blank adjacent the flap will deform
or buckle. Such deformation may result in a bending, undulation or the like of the flap or
may be shrinkage or pull back from the original dimension(s) of the flap and/or the
surrounding or adjacent blank portion. Alternately, the flap could be creased or bent during
production. While, the examples of augmentation are suggested to occur when the flap is
being cut out or formed, one skilled in the art will appreciate that the augmentation may

occur at a later time.
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Suitable paperboard container material that can be used for the containers of the
present invention is cupstock. Cupstock that can be used for the present invention includes
solid bleached sulfate ("SBS") from Georgia-Pacific Corporation (Atlanta, GA). Any type of
paperboard that can be used to prepare beverage containers is suitable for use to prepare the

insulated containers of the present invention.

While paperboard material has been found to lend itself quite suitably to the present
invention, the inventors believe that the methods of the present invention can be used for
containers made from polymeric materials such as, for example, polystyrene and
biodegradable polymeric materials such as polylactic acid. In this regard, it is contemplated
that vents can be cut into a web of polymeric material before the shrink film is applied to the
container sidewall to provide a polymer web-shrink film laminate from which a container
blank can be cut. A bottom can be applied to the container blank to provide a two piece
polymeric container. The methods of preparing such a container are known to those of
ordinary skill in the art and, as such, will not be discussed in detail herein. It is contemplated
that, regardless of whether the container is prepared from paperboard or other material, the
vents will function to allow the formation of a suitable insulated area in the container when

the liner is activated.

When paperboard is used as the container material, the basis weight can be from about
120 to about 250 pounds per ream. As used herein, a ream is 3000 square feet of material.
Yet further, when paperboard is used as the container material, the basis weight of the
container material can be from about 160 to about 220 pounds per ream. Still further, when
paperboard is used for the container material, the basis weight can be from about 120, 140,
160, 180, 200, 220, 240 or 250 pounds per ream, where any value can be used as an upper or

a lower endpoint, as appropriate.

When paperboard is used for the container material, the material typically has a
coating pre-applied to assist in making the container resistant to liquid. The coating can be
on the inner surface of the container or on both the inner and outer surfaces of the container.
Such a coaﬁng can be polyethylene or any other type of coating that is generally used for
imparting liquid resistance to beverage containers. Such coatings are generally applied to the

cupstock in an extrusion process as would be recognized by one of ordinary skill in the art.
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The coating also serves as the method of sealing the container in the forming process.

In order to provide the insulating band for the insulated containers of the present
invention made from paperboard, a polymeric shrink film is applied to one side of a web of
the container material. While there are numerous temperature ranges in which shrink films
can activate, the polymeric shrink film used in the present invention should exhibit suitable
shrinkage under the temperatures exhibited by hot beverages. In some embodiments, when
subjected to heating resulting from contact with a hot material, the shrink film will shrink
away from the sidewall of the container to provide an air-filled insulating band. In order to
provide this band, the amount of shrinkage of the shrink film when contacted with a hot
beverage having a temperature of from about 130°F to up to about 212°F can be from about 5
% to about 50 %, as measured by total area of the original area of the shrink film. Still
further, the amount of shrinkage of the shrink film when contacted with a hot material having

" a temperature of from about 130°F to about 212°F can be from about 5, 10, 15, 20, 25, 30 or

35% of the total area of the shrink film, where any value can serve as an upper or a lower

endpoint, as appropriate.

It will be recognized that, in use, the shrink film will not shrink unless subjected to an
activation event, such as IR light exposure, microwaving, or when a hot material comes into

contact with the film.

It will be further recognized that shrinkage of the film will result in some loss of the
total available volume of the container. In one aspect, the loss of volume from shrinkage of
the shrink film is less than about 30 %, where the amount of shrinkage is measured by the
area difference in the shrink film as compared to the original area of the film prior to contact
with hot liquid. Still further, the loss of volume from shrinkage of the shrink film is less than
about 20 %. Still further, the loss of volume from shrinkage of the shrink film is less than
about 10%. Yet further, the loss of volume from shrinkage of the shrink film is less than
about 5 %.

To assist the user in filling the container, the interior of the container can be marked
with a fill line to show the maximum volume to which the container can be filled without

concern of overflow. However, in most embodiments a fill line is not necessary. For
10
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example, in those embodiments having a film activatable by IR exposure or microwave
activation, the activation of the film would typically occur prior to the filling of the container
and thus the consumer can simply fill the container to capacity. Further, in such

embodiments, due to the shrinkage of the film being substantially simultaneous with the film

‘coming into contact with the hot material, the final volume of the container is substantially

immediately obtained as the hot material is added to the container. Put simply, although
some volume loss will occur upon activation of the shrink film, such loss will not generally
be noticeable by the consumer because the consumer will stop filling the container when the

container is full.

In order to provide the consumer with the advertised serving size, the container will
have to be larger than the final serving size to account for volume loss resulting from film
activation. In this regard, the initial container volume (that is, the container having an
unactivated film adhered to the interior thereof), will have a volume that is approximately
larger than the final volume size. For example, initial container size for a final serving size of
12 ounces of hot liquid where the shrink film shrinks about 10 % will be approximately 13.2

ounces.

The shrink film can comprise one or more layers of either or both of polyethylene or
polypropylene. Suitable shrink films for use in the present invention include Clysar LLGT
(60 gauge polyethylene film), VEZT (50 gauge 3 layer
polypropylene/polyethylene/polypropylene film) and EZT (60 gauge 3 layer
polypropylene/polyethylene/polypropylene film) (Bemis Clysar, Oshkosh, WI). Other
suitable shrink films having the characteristics needed for use in the present invention can be

identified by one of ordinary skill in the art without undue experimentation.

Suitable adhesives for use in the present invention are those that will not experience
failure or marked deterioration of lamination strength upon activation, such as upon contact
with the hot liquid. As would be appreciated, if the adhesive fails or markedly deteriorates
upon activation, the shrink film will pull away (that is, delaminate) from the sidewall of the
container upon activation. If this happens, little or no insulation will be prdvided by the

shrink film because the insulating band will not be suitably formed.

11
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Accordingly, the adhesive used in the present invention should resuit in the shrink
film undergoing substantially no delamination upon activation (e.g., contact with hot material
having an initial temperature of up to about 212°F where the external (air) temperature is at
about amibient, when the film is in contact with this hot material for at least about 5 minutes).
While the adhesives used in the present invention can suitably provide good adhesion of the
shrink film to the container surface for longer than 60 seconds, it will be appreciated that
when a hot material is placed in the container, it will immediately begin to cool. As such, the
hot material in the cup will decrease in temperature over time and the adhesive will be
subjected to steadily decreasing temperatures as the hot material with which it 1s in contact

cools.

An adhesive suitable for use in the present invention is Henkel GB-5458M, a product
of Henkel Adhesives (Elgin, IL). A further suitable adhesive is BUV-008, a product of Royal
Adhesives (South Bend, IN). Other suitable adhesives can be determined for use in the

present invention by those of ordinary skill in the art without undue experimentation.

The adhesive can be applied to the container material in a shape that defines the area
that will provide the insulation band perimeter. When applying the adhesive using a
flexographic printing process, the adhesive can be applied to the web of container material in
a pattern that follows the desired lamination locations for the film. As noted, in order to
reduce areas in the container where insulation is limited, it can be desirable to minimize the
area of the container wall covered by adhesive. Upon placement of the adhesive onto the
interior surface of the container, a web of shrink film is brought into contact with the uncured
adhesive that is laid out in the desired pattern on the web of container material. The adhesive
can be applied to the container material so as to provide a peripheral attachment of the shrink
film as shown, for example, in Figure 3. The adhesive can also be applied to the web of
container material in a pattern, such as those disclosed.in U.S. Patent No. 6,536,657 and
6,729,534 and U.S. Patent Publication No. 2005-0029337.

Alternatively, the adhesive can be applied to a web of shrink film material. In such an
application, the container material is brought into contact with the shrink film web after
application of the adhesive to the shrink film. When the adhesive is applied in this manner,

further steps can be as discussed elsewhere herein.

12
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It has also been found to be useful to reduce or eliminate adhesive in the area of the
containers at which the seams of the container are located. Therefore, as illustrated by the
shaded portion 47 of Figure 3, the adhesive can be laid down in a pattern on the web of
container material such that there is substantially no adhesive present on the container

sidewall where the seams in the finished container will be located.

Blanks are cut from the laminate comprising the shrink film web and container
material web to provide the desired final container shape. As seen in Figure 3, the shaded
portion 47 of the portion of the laminate (that will define the container blank when cut from
the web) shows a suitable adhesive pattern to prepare a container of the present invention. As
shown in Figure 3, the adhesive can be applied up to the brim edge of what will be a
container. The shrink film will then span the entire brim of the container in use. This is also

shown in Figure 5.

Additionally, Figure 3 illustrates a suitable adhesive pattern whereby the adhesive is
not applied to the outer portions of what will form the side and bottom seams. As noted, it
has been found that reduction or elimination of the adhesive from the heat seal location can
provide better cup formation and containers that are more likely to be leak-proof or
substantially leak-proof. By providing a container seal area having substantially no adhesive
present, it has been found possible to seal the containers using, for example, heat sealing of a
polyethylene coating applied to the inner surface of the cupstock. Such polyethylene heat
sealing allows the insulated containers of the present invention to be manufactured on
conventional container manufacturing equipment, which greatly enhances the utility of the

present invention.

In a method of making the container, the insulated container is prepared by providing
a web of paperboard container material. The web is of a sufficient width to provide one or
more container blanks cuttable from the web when the shrink film is adhered to the web using
adhesives as discussed further herein. One or more vents are cut into the web using a suitable
cutting apparatus. When the vents are U-shaped flaps, it can be beneficial to ensure that the
flap is out of plane of the container. To this end, a pusher pin can be used to fully push the

vents out of plane.

13
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After cutting of the vents, the web can be rolled for future use, or the web can be
immediately directed to the next processing step. In the adhesive application step, an
adhesive can be printed on the web in a pattern coinciding with a perimeter of one or more
container blanks that will be cut from the container material web. The number of container
blanks that can be printed on the web is dependent on the web width and the characteristics of
the printing equipment used in this process. When the container material web is printed with

adhesive, one or more adhesive patterns are provided on the web.

While the adhesive is still tacky or "green," a web of shrink film is brought into
contact with the web. The shrink film will therefore be adhered to the paperboard web where
the adhesive has been printed on that web. A laminate comprising the shrink film and the

container material is thus provided.

After the laminate is obtained, the laminate can be rolled for later use or can be in-line
directed to a laminate cutting station. At this cutting station, the container blanks will be cut
from the web. Referring to Figure 3, because adhesive is substantially absent from the outer
and lower sidewall edges 48a, 48b and 49b, when the container blank is cut from the
container material-shrink film laminate, the shrink film will be adhered to the container

sidewall as shown by the shaded portion 47.

When cut from the container material-shrink film laminate, the container blank is
typically sent to a container forming station for preparation of the container. As noted, the
present invention allows the use of conventional container forming equipment and methods.
Such methods are well known and will not be discussed in detail herein except where the

present invention has significant features in relation to these forming methods.

While the container forming methods are not discussed in detail, it is significant to the
present invention that the side and lower outer edges of the container blank (48a, 48b and
49b in Figure 3) do not have adhesive in the locations that will be joined at the side seam and
bottom of the finished container. It has been found that the seal of the container (and thus the
ability to obtain leak resistant or substantially leak resistant containers) can be markedly
improved if the adhesive is absent or substantially absent from the seam locations in the
finished container.

14
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To form the seals of the finished container, the outer and lower edges of the container
blank may be pre-heated to melt the polyethylene located on the container blank. The
container blank is then formed around a mandre! to form the side seam of the container. A
separately cut bottom portion is then provided on the bottom of the partially finished

container.

After formation of the container, a brim curl can be provided on the container using
known methods. The containers are then provided for packaging and shipping using known

methods.

Turning now to the drawings, Figure 1 illustrates a partially cut away front
perspective view of a container 10 having an activated shrink film 14. The container 10
formed from paperboard (such as SBS) has an activated shrink film 14 affixed to the inner
surface 16 of the container 10 at the locations of adhesive 19, which are designated by
shading the Figures. The intermediate portion of the activated shrink film 14 defines the
activated shrink film 14 of the container 10, which is that portion between the upper and

lower circumferential bands 20, 22 (which also correspond to locations of adhesive 19).

Still referring to Figure 1, the sidewall 26 includes at least one vent 30 disposed
within the activated shrink film 14 of the container 10. The vertical seam 34 of the insulated
container 10 connects the two side edges (48a and 48b of Figure 3) of the generally annular
sector-shaped blank from which sidewall 26 is formed.

Referring to Figure 2, activated shrink film 14 of insulated container 10 is disposed
away from the inner surface 16 of the sidewall 26. Activated shrink film 14 substantially
surrounds the entire circumference of the container 10 and comprises a pocket 38 of ambient
air that has passed through the vents 30 in the sidewall 26 upon contact of the activated
shrink film 14 with hot liquid (not shown).

Figure 3 illustrates an adhesive pattern for lamination of an unacﬁvated shrink film
44 located in a portion of a web of container material 40. The lamination pattern includes a
portion of container material web 42 onto which a web of shrink film 44 is laminated. The
adhesive pattern (that is the area where the adhesive is printed on the web of container

15
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material 40) is shown by 47. 48a, 48b and 49b of the portion of container material web 42
are the outer edges where adhesive is absent. U-shaped vents 46 can be cut into the web of
container material 40 in locations on the portion of container material web 42 corresponding
to the insulated band 50 prior to lamination the shrink film 44 onto the web of container

material 40.

Alternative vent shapes and locations are depicted in Figure 4. For example, the
vents can be large flaps 46, small flaps 52, perforations 54 and 56, x-shaped cut-outs 58,

round holes 60, or any other suitable shapes.

Figure 5 is a perspective view of an activated container 10. Shaded portion 19
illustrates the locations where activated shrink film 14 is adhered to the inner portion of the
container sidewall 26. Activated shrink film 14 (that is, the insulating band), of the activated
container 10 can be activated by contact with hot liquid (not shown). The container sidewall

26 is attached to container bottom 62. Vents 30 are disposed in container sidewall 26.

EXAMPLES

The following Examples are put forth so as to provide those of ordinary skill in the art with a
complete disclosure and description of how the present invention is practiced, and associated
processes and methods are construcfed, used, and evaluated, and are intended to be purely
exemplary of the invention and are not intended to limit the scope of what the inventors
regard as their invention, Efforts have been made to ensure accuracy with respect to numbers
(e.g., amounts, temperature, et cetera.) but some errors and deviations should be accounted
for. Unless indicated otherwise, parts are parts by weight, temperature is as specified or is at

ambient temperature, and pressure is at or near atmospheric.

EXAMPLE 1
Hold times in relation to type of shrink film used for insulation band

Figure 6 shows the results of hold time tests using different types of shrink films.

Hold time was measured using a panel of about 20 men and women (generally equally
divided) who held containers filled with 190°F liquid and were asked to indicate when the

container became too hot to hold comfortably. Participants were directed to not hold the
16
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container at the seam position (which contained no insulation band). The test was stopped at

2 minutes (which was considered to conform to an infinite hold time).

The shrink films examined were: 1. Clysar LLGT (60 gauge polyethylene film); 2.
VEZT (50 gauge 3 layer polypropylene/polyethylene/polypropylene film); and 3. EZT (60
gauge 3 layer polypropylene/polyethylene/polypropylene film). These were all products of
Bemis Clysar, Oshkosh, WI. The shrink film was applied in the pattern shown in Figure 3.
The adhesive used was Henkel 6B-5458M. The initial temperature of the liquid used to
activate the shrink film was 190°F.

The results of this examination illustrated in Figure 6 show that the type of shrink
film used can have an effect on the insulation qualities of the container. It is believed that the
differences in hold times (which directly relates to insulation effectiveness) are due to the
temperature at which the shrink film experiences shrinkage. LLGT, which is polyethylene,
experiences significant shrinkage at all temperatures tested. VEZT and EZT, which are each
3 layered films comprised of 2 polypropylene outer layers and a polyethylene inner layer,
experience lesser shrinkage at lower temperatures. While these films do not show the same
performance of LLGT, they still were judged to provide effective insulation and, as such, are

suitable for use in the present invention.

EXAMPLE 2
Cup capacity in relation to type of shrink film used for insulation band

Figure 7 illustrates the loss of volume seen with different shrink film types. These
results show that to obtain a final liquid volume of about 12 ounces, the unactivated container

capacity needs to be larger to account for volume loss.
While the invention has been described in connection with numerous examples,

modifications to those examples within the spirit and scope of the invention will be readily

apparent to those of skill in the art.

17



WHAT IS CLAIMED 1S:

1) A method of making a vented container blank suitable for preparing an insulated container,
comprising:

a) providing a container blank comprising paperboard;

b) cutting the container blank so as to provide one or more vents in a sidewall of the
blank;

¢) applying fluid to one or more edges of the one or more vents in the sidewall of the
blank, so as to moisten the one or more edges of the one or more vents;

d) applying an adhesive to the container blank;

e) applying a shrink film to the adhesive to provide a web-shrink film laminate, wherein
the shrink film is adhered to the container blank in the locations defined by the
adhesive;

f)  drying the moistened one or more edges of the one or more vents, wherein the one or
more edges of the one or more vents is deformed so as to allow air to flow through the
sidewall during activation of the shrink film;

wherein the container blank comprises the one or more vents in a location within a

perimeter defined by a pattern formed from the adhesive applied to the container blank,

and

wherein the container blank is suitable for preparing an insulated container.
2) The method of claim 1, wherein each of the one or more vents comprises a flap and a
portion ol the blank adjacent the flap, wherein both the flap and the portion of the blank
adjacent the flap have at least one edge.

3) The method of claim 2, wherein the at least one edge of the flap.

4) The method of claim 2, wherein the at least one edge of the portion of the blank adjacent the

flap is moistened.

232631741
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5)

6)

7)

8)

The method of claim 1, wherein the deformation of the one or morce edges of the onc or

more vents comprises buckling.

The method of claim 1, wherein the deformation of the one or more edges of the one or
more vents results in bulging, crinkling, or undulation of a portion of the surface of the
blank.

The method of claim 1, wherein the container blank is for a sleeve.

A vented container blank suitable for preparing an insulated containcr, comprising:

a) a container blank comprising paperboard;

b) the container blank having one or more openings in a sidewall of the container blank,

the one or more openings each forming one or more vents;
¢) an adhesive applied to the container blank, thereby providing one or more adhesive

patterns on the blank;

d) ashrink film, wherein the shrink film is adhered to the container blank in the locations

defined by the one or more adhesive patterns;
wherein the container blank comprises the one or more vents in a location within a

perimeter detined by the one or more adhesive patterns,

wherein one or more edges of the one or more vents is deformed so as to allow air to flow

through the sidewall during activation of the shrink film; and

wherein the container blank is suitable for preparing an insulated container.

9) The container blank of claim 8, wherein the dcformation of the edges of the one or more

vents is the result of buckling.

10) The container blank of claim 8, wherein the deformation of the edges of the one or more

vents results in bulging, crinkling, or undulation of a portion of the surface of the blank.

11) The container blank of claim 8, wherein the one or more vents are of a size and shapc

suitable to allow air to flow through the sidewall during activation of the shrink film.

19
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12) The container blank of claim 8, wherein the shrink film is activatable when contacted with a

material having an initial temperature from about 130°F to about 212°F.

13) The container blank of claim 8, wherein the paperboard has a basis weight of from about

160 to about 220 pounds per ream.
14) The container blank of claim 8, wherein the one or more vents are U-shaped.

15) The container blank of claim 8, wherein the one or more vents each, independently,

comprise a hole having a diameter of from about 0.05 to about 0.1 inches in diameter,

16) The container blank of claim 8, wherein cach of the one or more vents, independently, is

greater than about 10 times the area of a pinhole.

17) The container blank of claim 8, wherein the shrink film is adapted to not substantially
delaminate from a container formed from the container blank when the container is

contacted with a material having an initial temperature from about 130°F to about 212°F.

18) The container blank of claim 8, wherein the shrink film comprises onc or more laycrs of

polyethylene or polypropylene.
19) The container blank of claim 8, wherein the container blank is for a sleeve.

20) A vented container blank suitable for preparing an insulated container, comprising:

a) acontainer blank comprising paperboard;

b) the container blank having one or more vents in a sidewall of the container blank,
wherein each of the one or more vents define an opening in the sidewall having a
diameter of less than about 0.08 inch;

¢) an adhesive applied to the container blank;

d) ashrink film adhered to the container blank by the adhesive;

20
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wherein the container blank comprises the one or more vents in a location within a
perimeter defined by the adhesive,

wherein the one or more vents allow air to flow through the sidewall during activation of
the shrink film; and

wherein the container blank is suitable for preparing an insulated container.

21) The container blank of claim 20, wherein the shrink film is activatable when contacted

with a material having an initial temperature from about 130°F to about 212°F,

22) The container blank of claim 20, wherein the paperboard has a basis weight of from about

160 to about 220 pounds per ream.

21
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