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(57) Abrege(suite)/Abstract(continued):

The subassembly includes an end cap and a bottom membrane. The subassembly Is configured so that positioning the end cap
onto the container to close the bottom opening positions the bottom membrane near the container. The bottom membrane may be
sealed to the container. Once the bottom membrane Is sealed to the container, the end cap may be removed from the container
Independently from the bottom membrane. The end cap provides protection to the bottom membrane during shipping and
handling and then Is used by the consumer to reclose the top opening once the top membrane Is removed.
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ABSTRACT OF THE DISCLOSURE

A container having an integrated bottom end closure subassembly. The
container includes a top opening and bottom opening. The top opening is initially
closed and sealed with a top membrane while the bottom opening is closed by the
end closure subassembly. The subassembly includes an end cap and a bottom
membrane. The subassembly is configured so that positioning the end cap onto the
container to close the bottom opening positions the bottom membrane near the
container. The bottom membrane may be sealed to the container. Once the bottom
membrane is sealed to the container, the end cap may be removed from the
container independently from the bottom membrane. The end cap provides
protection to the bottom membrane during shipping and handling and then is used

by the consumer to reclose the top opening once the top membrane is removed.
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COMPOSITE CONTAINERS AND METHODS FOR SEALING THE SAME

BACKGROUND OF THE INVENTION '

The present invention relates generally to composite containers with end

caps and removable membranes and methods of sealing such containers.

Conventional containers for snack foods and other products often have a
membrane sealed to a top rim of the container and a post-applied overcap or end
cap covering the membrane, and a metal closure seamed onto a bottom rim of the
container. Typically, the container manufacturer will seal the membrane to the tbp
rim, apply the end cap to the container, and ship the container to a food packager.
The food packager fills the container with the products through the open bottom of
the container and then seams the metal closure to the bottom rim of the container.
The container may be flushed or evacuated during the bottom seaming process in
order to preserve the stored products for a longer period of time.

The sealed membrane provides a hermetic seal for protecting the products.
The sealed membrane is removed by the customer when the container is first
opened, and the membrane is discarded. The end cap is provided for re-closing the
container after the initial opening. Typically, the end cap engages the rim (e.g., a
rolled bead or a flange) on the top of the container in such a way that a snap-fit or

interference fit connection exists to hold the end cap onto the container.

The metal closure seamed to the bottom rim also provides a hermetic seal
for protecting the products. However, unlike the membrane sealed to the top rim,
the bottom metal closure is not intended to be removable. Therefore the bottom

seal is generally stronger than the top seal. Moreover, the bottom end of the

container, including the bottom closure and the bottom seal, must be durable

enough to withstand the rigors of shipping and handling.
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Although a metal closure provides adequate protection, metal is an
expensive material to use in a disposable container. Therefore there remains a
need to provide a low-cost bottom closure for a container that can adequately

protect the container and its contents during shipping and handling.

BRIEF SUMMARY OF THE INVENTION

The present invention seeks to address some of the needs stated above by
providing a container for storing products. The container includes a top opening
and bottom opening. The top opening is initially closed and sealed with a top
membrane while the bottom opening is closed and sealed by an end cap and a
bottom membrane. The bottom membrane may be pre-inserted into the end cap
such that positioning the end cap onto the container to close the bottom opening
also positions the bottom membrane near or against the container. From this
position the bottom membrane may be sealed to the container. Once the bottom
membrane is sealed to the container, the end cap may be removed from the
container independently from the bottom membrane. Therefore, the end cap may
be used to provide protection to the bottom membrane and the bottom end of the
container during shipping and handling and then be used by the consumer to
reclose the top opening once the top membrane is removed to initially open the
- container to gain access to its contents.

According to one embodiment of the present invention, the container
includes a body, a top membrane, and an end closure subassembly. The body may
be tubular and include a top end and a bottom end. The body also defines an
interior for storing one or more products. The top end defines the top opening and
the bottom end defines a bottom opening. The top membrane is sealed to the top
end for closing the top opening and defining a top seam between the top membrane
and the top end of the container. The top membrane is configured to be removable
from the top opening substantially along the top seam. The end closure
subassembly includes a bottom membrane and an end cap. The subassembly is
held onto the bottom end of the container such that the bottom membrane is
between the end cap and the bottom end of the container and the bottom membrane

s sealed to the bottom end for sealing the bottom opening. The end cap is

-
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removable from the bottom end of the container independently from the bottom

membrane and is configured to be engageable with either the top end or the bottom

end of the container.

A seam is defined between the bottom membrane and the bottom end. This
seam may have a peel strength greater than the ultimate strength of the bottom
membrane, which inhibits the removal of the bottom membrane from the container
along the seam. The bottom membrane may be substantially of the same material
or construction as the top membrane.

The present invention also provides a method of sealing the container. The
method includes sealing the top opening with the top membrane and then
depositing the product or products into the interior of the container through the
bottom opening. Next, the bottom opening is closed with the bottom membrane
and the end cap. The bottom membrane and the end cap may engage the bottom
end of the container together or separately. The bottom membrane is sealed to the
bottom end, which allows the end cap to be removed from the bottom end
independently from the bottom membrane.

Among the many features of the present invention, the end cap provides

additional protection to the bottom end of the container during shipping and

handling of the container. This additional protection allows the bottom membrane
to be a weaker material than the metal closures typically found on such containers.
Furthermore, the end cap may be used to reclose the top opening once the top
membrane is removed by the consumer. Also, according to one embodiment of the

present invention, the integrated subassembly allows the bottom membrane and

end cap to be added in one step.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
Having thus described the invention in general terms, reference will now be

made to the accompanying drawings, which are not necessarily drawn to scale, and

wherein:

Figure 1 is a perspective view of a container constructed according to an
embodiment of the present invention and wherein the components of the container

including the end closure subassembly are exploded; and
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Figure 2 is a sectional view in a non-exploded form and taken generally

along the line 2-2 of Figure 1.

DETAILED DESCRIPTION OF THE INVENTION

The present invention now will be described more fully hereinafter with
reterence to the accompanying drawings in which some but not all embodiments of
the invention are shown. Indeed, this invention may be embodied in many
different forms and should not be construed as limited to the embodiments set forth
herein; rather, these embodiments are provided so that this disclosure will satisty
applicable legal requirements. Like numbers refer to like elements throughout.

As shown 1n the Figures 1-2, the present invention provides a container 10
for storing one or more products. The container 10 includes a body 12, a top
membrane 30, and a bottom membrane 42 and an end cap 44.

The body 12 defines an interior 14 for storing the products and has a top
end 16 and a bottom end 22. The top end 16 defines a top opening 18 and the
bottom end 22 defines a bottom opening 24. According to the illustrated
embodiment, the body is tubular, which is particularly beneficial for packaging
food products such as potato crisps or peanuts. Although illustrated as having a
circular cross sectional shape, the cross sectional shape of the container may vary.
For example, the container may have a generally rectangular cross-section with
rounded corners.

The body may include at least one structural body ply and be formed by
wrapping a continuous strip of body ply material, such as paperboard, around a
mandrel of a desired shape to create the body structure. The body ply strip may be
spirally wound around the mandrel or passed through a series of forming elements
so as to be wrapped in a convolute shape around the mandrel. At the downstream
end of the mandrel, the body structure may be cut into discrete container bodies.

The body may also include an innermost liner ply. The liner ply may be
supported or unsupported as described in U.S. Patent No. 6,270,004, which is
assigned to the assignee of the present invention .

In general, the liner prevents liquids from leaking out of the container
and prevents liquids from entering the container and contaminating or degrading

the products contained within the interior of the container. The liner may also be

4
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resistant to the passage of gases, so as to prevent odors of the products in the
container from escaping or preventing atmospheric air and/or water vapor from
entering the container and possibly spoiling the products. The liner ply may have
multiple layers including polymeric layers and barrier layers as described tn U.S.
Patent Application Publication No. 2003/0038170, which is assigned to the
assignee of the present invention_

As shown in the figures, the top end 16 and the bottom end 22 may be
rolled outwardly to form a rim 20, 26. As explained further below, each rim may
provide a surface for attaching or engaging the top membrane 30, the bottom
membrane 42, or the end cap 44 to the container 10.

For example, the top membrane 30 may be attached substantially along the
top rim 20 in order to close and seal the top opening 18. More specifically, the top
membrane may include a heat-sealable surface or portion for heat sealing the top
membrane to the top rim or an adhesive may be applied for sealing the top
membrane to the top rim. The top membrane, also referred to as a flexible end
closure, may be of a flexible laminate made of films, kraft paper, foil, and/or
extruded polymers. The top membrane may further include a barrier layer that
serves as a barrier to the passage of liquids and/or gasses such as oxygen as
described in U.S. Patent Application Publication No. 2003/0038170.

The top membrane is configured to be removable from the container. For
example, as described above, the attachment of the top membrane to the top rim
may define a seam between the top membrane and the container. The peel strength
of the seam is weaker than the ultimate strength of the top membrane. Therefore,

after sealing the top membrane to the container, the top membrane may be peeled

from the container substantially along the seam.

The end cap 44, also referred to as an overcap, includes a top panel and a
skirt. The top panel is generally shaped and sized such that it can cover the top
opening or the bottom opening of the container. The top panel may include
additional features on the top surface and the bottom surface of the top panel. The
skirt extends from an outer periphery of the top panel. The skirt may have one or
more ribs projecting inwardly from the skirt as described in U.S. Patent
Application Publication No. 2005/0167430, which is assigned to the assignee of

the present invention. The ribs and skirt
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are configured to engage either the top end or bottom end of the container. For
example, the skirt may be sized to cause an interference fit between either the top
rim or the bottom rim such that the end cap can be held onto the container by either
rim.

The end cap may be made of various materials that have sufficient
flexibility and resilience to allow the necessary deformation of the end cap as it is
pushed onto the container. Suitable materials include but are not limited to
polyester, polyolefins (including homopolymers, co-polymers, etc.) such as
polyethylene or polypropylene, polystyrene, elastomers (including thermo-plastic
rubber, thermoplastic elastomer, etc,), and mixtures or combinations thereof. An
end cap of a more rigid material may include a thin-wall portion in the top panel or
skirt such that the rigid material is allowed to flex.

According to an embodiment of the present invention, the bottom
membrane may be connected to or pre-inserted into the end cap forming an
integrated end closure subassembly 40. For example, the bottom membrane may
be adhered to the top pane! such that the membrane is substantially within the top
panel and the skirt, or the bottom membrane may engage the rib in the skirt such
that the bottom membrane is held within the skirt. The bottom membrane may be
substantially the same size or the same construction as the top membrane.
Alternatively, the two membranes may differ. For example, the bottom membrane
may be larger to accommodate the connection with the end cap.

The end closure subassembly engages the bottom end of the container such
that the skirt of the end cap is around the bottom end, and the bottom membrane is
between the top panel and the bottom rim and bottom opening. More specifically,
the height of the skirt may be configured such that the top panel urges the bottom
membrane against the rim. The bottom membrane is sealed to the bottom end. For
example, the bottom membrane may be heat-sealed to the bottom rim and/or an
adhesive may be used. The bottom membrane may be heat-sealed by ultrasonic
welding, RF welding, induction welding or other heat-sealing processes.

The sealing of the bottom membrane to the bottom end of the container
creates a seam between the container and the bottom membrane. Unlike the top
membrane, the bottom membrane may be configured not to be removable from the

container. The peel strength of the seam between the bottom membrane and the

-6-
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container may be greater than the ultimate strength of the bottom membrane.
Therefore the strength of the seam inhibits the removal of the bottom membrane
such that an attempt to remove the bottom membrane may likely result in the
tearing of the bottom membrane.

Once sealed, the end cap may be removed from the bottom end of the
container independently from the bottom membrane. Specifically, the seam
between the bottom membrane and the container is strong enough to overcome any
connection between the end cap and the bottom membrane such that removing the
end cap separates the bottom membrane from the end cap. As described herein the
end cap is also configured to engage the top end of the container. Therefore, after
removing the top membrane from the top end, the end cap may be used to reclose
the top opening.

According to another embodiment of the present invention, the bottom
membrane may be attached or sealed to the bottom end of the container prior to the
introduction of the end cap. Once the bottom membrane is attached or sealed to
the bottom end, the end cap engages the bottom end of the container such that the
bottom membrane is between the end cap and the container.

Another aspect of the present invention is a method of sealing and
packaging the container. First, the top membrane is sealed to the container to close
the top opening as described above. The product or products are placed into the
interior of the container through the bottom opening. Once the products are placed
into the interior, the end closure subassembly closes the bottom opening, including
sealing the bottom membrane to the bottom end of the container. This step may
also include flushing or evacuating the interior of the container, in order to better
preserve the products.

During shipping and handling, the end closure subassembly provides a
sealed closure for the bottom end of the container with the end cap providing
protection to the bottom end including the bottom seal from potential impact and
other forces associated with shipping and handling. Once the end user removes the
top membrane to obtain access to the interior, the end cap may be moved from the
bottom end to the top end in order to reclose the top opening.

Many modifications and other embodiments of the invention set forth

herein will come to mind to one skilled in the art to which this invention pertains

.7
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having the benefit of the teachings presented in the foregoing descriptions and the
associated drawings. Therefore, it is to be understood thét the invention is not to

be limited to the specific embodiments disclosed and that modifications and other
embodiments are intended to be included within the scope of the appended claims.
Although specific terms are employed herein, they are used in a generic and

descriptive sense only and not for purposes of limitation.
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The embodiments of the invention in which an exclusive property or privilege i1s

claimed are defined as follows:

1. A container for storing products, the container comprising:

a tubular body extending from a top end to a bottom end and defining an
interior space for storing products, the top end defining a top opening and the bottom
end defining a bottom opening and wherein the top end is rolled outwardly to form a
top rim and the bottom end is rolled outwardly to form a bottom rim;

a top membrane sealed to the top rim for closing the top opening and defining
a top seam between the top membrane and the top end, wherein the top membrane 1s
configured to be removable from the top opening substantially along the top seam:;

a bottom membrane sealed to the bottom rim for closing the bottom opening
and defining a bottom seam between the bottom membrane and the bottom end, the
bottom seam having a peel strength greater than an ultimate strength of the bottom
membrane, thereby inhibiting removal of the bottom membrane along the bottom
seam from the container; and

an end cap having a panel and a skirt, the skirt extends along an outer
periphery of the panel and is configured to engage the bottom end of the container
such that the bottom membrane is between the body and the panel;

wherein the interior space extends in a continuous fashion from the bottom
opening to the top opening of the tubular body such that any products in the interior
space are removable through the top opening after removal of the top membrane;

wherein the end cap is removable from the bottom end of the container and is
configured to cause an interference fit between either the top rim or the bottom rim
such that the end cap is configured to be held onto the container by either the top rim
or the bottom rim including to reclose the top opening after removal of the top

membrane.

2. A method of sealing a container for storing one or more products, said
method comprising the steps of

providing a tubular container extending from a top end to a bottom end and
defining an interior space for storing products, the top end defining a top opening and
the bottom end defining a bottom opening, wherein the interior space extends in a

continuous fashion from the bottom opening to the top opening such that any products
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in the interior space are removable through the top opening;

sealing a top membrane to the top end of the container such that the top
membrane closes the top opening and such that the top membrane is peelable from the
top end for opening the container;

depositing one or more products into the interior space of the container
through the bottom opening;

connecting a bottom membrane to an end cap, the end cap having a central
portion and a skirt;

closing the bottom opening with the bottom membrane by engaging the end
cap with the bottom end of the container such that the bottom membrane is between
the central portion of the end cap and the container; and

atfixing the bottom membrane to the bottom end of the container such that the
end cap 1s removable from the container independently from the bottom membrane;

wherein the affixing of the bottom membrane to the bottom end forms a seam
between the bottom membrane and the bottom end, the seam having a peel strength
greater than an ultimate strength of the bottom membrane, thereby inhibiting removal

of the bottom membrane along the seam from the container.

3. The method according to Claim 2, wherein the bottom membrane is

atfixed to the container by a heat seal.

4. The method according to Claim 2, wherein the bottom membrane is

atfixed to the container by an adhesive.

5. The method according to Claim 2 further comprising removing the top
membrane from the container; removing the end cap from the bottom membrane and
the bottom opening of the container; and closing the top opening by engaging the end

cap to the container such that the end cap substantially covers the top opening.

6. The method according to Claim 2 further comprising flushing the

interior before sealing the bottom membrane to the container.

7. A method of packaging and handling a composite container of one or

more products, the method comprising:

10
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providing a tubular body wherein the body defines an interior space for storing
products and includes a top end and a bottom end, and the top end defines a top
opening and the bottom end defines a bottom opening, wherein the interior space
extends 1n a continuous fashion from the bottom opening to the top opening such that
any products 1n the interior space are removable through the top opening;

sealing a flexible top membrane to the top end so as to close the top opening
with the top membrane and such that the top membrane is peelable from the top end
for opening the container;

depositing the one or more products into the interior space through the bottom
opening;

engaging an end cap having an attached bottom membrane with the bottom
end of the container so as to close the bottom opening and position the bottom
membrane between the end cap and the bottom end of the container; and

sealing the bottom membrane to the bottom end;

wherein the sealing of the bottom membrane to the bottom end forms a seam
between the bottom membrane and the bottom end, the seam having a peel strength
greater than an ultimate strength of the bottom membrane, thereby inhibiting removal

of the bottom membrane along the seam from the container.

8. T'he method according to Claim 7, further comprising removing the top
membrane from the top end of the container for gaining access to the interior;
removing the end cap independently from the bottom membrane; and closing the top

opening with the end cap.

9. A method of packaging and handling a composite container of one or
more products, the method comprising:

providing a container having a body that extends from a top end to a bottom
end and defines an interior space, wherein the top end defines a top opening and the
bottom end defines a bottom opening, wherein the interior space extends in a
continuous fashion from the bottom opening to the top opening such that any products
in the container are removable through the top opening;

rolling outwardly the top end to form a top rim;

rolling outwardly the bottom end to form a bottom rim:

sealing a top membrane to the top rim so as to close the top opening with the

11
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top membrane and such that the top membrane is peelable from the top rim for
opening the container;

depositing the one or more products into the interior of the container through
the bottom opening;

sealing a bottom membrane to the bottom rim so as to close the bottom
opening with the bottom membrane; and

engaging an end cap with the bottom end such that the end cap is held onto the
bottom end through an interference fit and the bottom membrane is between the
container and the end cap, wherein the end cap 1s removable from the bottom end of
the container and is configured to be engaged with the top end of the container by
causing an interference fit with the top end to reclose the top opening after removal of
the top membrane;

wherein the sealing of the bottom membrane to the bottom rim forms a seam
between the bottom membrane and the bottom rim, the seam having a peel strength
greater than an ultimate strength of the bottom membrane, thereby inhibiting removal

of the bottom membrane along the seam from the container.

10. A container for products, comprising:

a tubular body defining an interior space for storing products, the tubular body
having a top end defining a top opening into the interior space and having an opposite
bottom end defining a bottom opening into the interior space;

a tlexible top membrane affixed to the top end by a top membrane bond so as
to close the top opening, the top membrane bond having a peel strength weaker than
an ultimate strength of the top membrane;

a flexible bottom membrane affixed to the bottom end by a bottom membrane
bond so as to close the bottom opening, the bottom membrane bond having a peel
strength greater than an ultimate strength of the bottom merhbrane; and

an end cap configured to be engaged with either the top end or the bottom end
of the tubular body and to be removable from the bottom end while the bottom
membrane remains sealed to the bottom end;

wherein the top membrane bond is such as to allow the top membrane to be
peeled off the top end to gain access to products in the interior space, while the
bottom membrane bond inhibits removal of the bottom membrane from the bottom

end.

12
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