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METHOD AND SYSTEM FOR HANDLING CONTAINERS

[0001] The present invention relates generally to a method and system for
handling or conveying filled containers. In particular, the present invention relates to a
method and system for handling or conveying, prior to activation of a moveable element,
a filled and sealed plastic bottle having a side portion deformed due to a vacuum created
therein.

[0002] In one aspect, exemplary embodiments of the present invention relate to a
method for handling hot-filled plastic bottles. Each plastic bottle can include a neck
portion, a body portion, and a base portion. The body portion may have a first concave
hoop ring, a second concave hoop ring, and an annular smooth sidewall portion free of
vacuum panels arranged between the first and the second concave hoop rings. The base
portion may form a standing surface for the plastic bottle and can have a bottom end
thereof with a moveable element configured to be activated. The method can comprise
hot-filling the plastic bottles, capping the hot-filled plastic bottles, creating a vacuum in
each of the hot-filled and capped plastic bottles by cooling, conveying the plastic bottles
having temporary deformations, and after the conveying, activating the moveable element
of each conveyed plastic bottle. Creating a vacuum in the plastic bottle can cause
temporary deformation of the corresponding plastic bottle. The temporary deformation
for each plastic bottle can be substantially confined to the annular smooth sidewall
portion, with substantially no deformation of the first concave hoop ring and the second
concave hoop ring. The conveying can be such that each plastic bottle is in contact with
a plurality of other plastic bottles, wherein the first and the second concave hoop rings for
each plastic bottle can provide for substantially stable touch points for conveyance of the
plastic bottles while the plastic bottles are conveyed with the temporary deformations in
the annular smooth sidewall portion. The activating can include moving the moveable
element from a first position to a second position, the second position being more toward
the interior of the plastic bottle than the first position. The activating can remove at least
a portion of the vacuum in the plastic bottle.

[0003] In another aspect, exemplary embodiments of the present invention relate

to a system for handling filled containers. Each container can include a body and a base
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defining an inner volume. The body can have a first annular portion, a second annular
portion, and a sidewall portion. The base can form a standing surface for the container
and may have a bottom end thereof with a moveable element configured to be movable
from a first, outwardly inclined position to a second, inwardly inclined position. The
system can comprise filling means for filling a container with a product at an elevated
temperature, capping means for capping and sealing the filled container with a cap,
cooling means for cooling the filled and capped container, handling means for handling
the cooled container, and inverting means for inverting the moveable element. The
cooling of the container can create a vacuum in the container, the vacuum causing
temporary distortion of the container. The temporary distortion can occur substantially at
the sidewall portion, with the first annular portion and the second annular portion
substantially resisting distortion. The handling can be performed such that one or more
substantially stable touch points of the container are in contact with corresponding one or
more substantially stable touch points of at least one other container. The one or more
substantially stable touch points can be facilitated by an associated one of the first
annular portion and the second annular portion. The moveable element can be inverted
from a first, outwardly inclined position to the second, inwardly inclined position to
remove a portion of the vacuum.

[0004] In yet another aspect, exemplary embodiments of the present invention
relate to a method for conveying a plurality of filled plastic containers. Each plastic
container may include a body portion and a base portion, the base portion forming a
support surface for supporting the container on a substantially flat surface and the base
portion having a moveable element arranged at a bottom end thereof. The moveable
element can be moveable substantially permanently to remove a vacuum in the container.
The method can comprise cooling a plurality of hot-filled and capped plastic containers,
conveying the plastic containers, and activating, after the conveying, the vacuum panel of
each plastic container. The cooling can create a vacuum in each of the hot-filled and
capped plastic containers. Each vacuum can cause temporary deformation of the
corresponding plastic container, the temporary deformation being directed to a
predetermined specified portion of the container. The conveying can include temporarily

compensating for vacuums created in the cooled containers and maintaining stable touch
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points. The activating can include moving the moveable element from a first position to
a second position substantially permanently to remove a portion of the vacuum.

[0005] In another aspect, exemplary embodiments of the present invention relate
to a method for handling hot-filled plastic bottles, wherein each plastic bottle includes a
neck portion, a body portion, and a base portion, the body portion having a first concave
hoop ring, a second concave hoop ring, and an annular smooth sidewall portion free of
vacuum panels and arranged between the first and the second concave hoop rings. The
base portion forms a standing surface for the plastic bottle and has a bottom end thereof
with a moveable element configured to be activated. The method comprises hot-filling
the plastic bottles; capping the hot-filled plastic bottles; creating a vacuum in each of the
hot-filled and capped plastic bottles by cooling, wherein each vacuum causes temporary
deformation of the corresponding plastic bottle at the annular smooth sidewall portion,
and the temporary deformation for each plastic bottle causing the plastic bottle to be in a
semi-collapsed state. The method also includes conveying the plastic bottles in the
temporary deformed semi-collapsed state such that each plastic bottle is in contact with a
plurality of other plastic bottles, wherein the first and the second concave hoop rings for
each plastic bottle provide for substantially stable touch points for conveyance of the
plastic bottles while the plastic bottles are conveyed in the temporary deformed semi-
collapsed state. After the conveying, activating of the moveable element of each
conveyed plastic bottle is performed, wherein the activating includes moving the
moveable element from a first position to a second position, the second position being
more toward the interior of the plastic bottle than the first position, and the activating
removing at least a portion of the vacuum. Optionally, during the hot-filling, the capping,
the creating a vacuum, the conveying, and the activating, the moveable element is above
the standing surface at all times. Optionally, the activating the moveable element is by a
mechanical apparatus. Optionally, the activating the moveable element is performed
without physically touching the moveable element. Optionally, the portion of the
vacuum is the entire vacuum. Optionally, the portion of the vacuum is less than the entire
vacuum, and the method further comprises removing a portion of the remaining vacuum
using one or more supplemental vacuum panels. Optionally, the portion of the remaining

vacuum is the entire portion thereof. In one option, activating the moveable element
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removes the entire vacuum and creates a positive pressure in the plastic bottle.
Optionally, the activating includes non-physical pressurization of the plastic bottle by
movement of one or more of the moveable element and/or one or more supplemental
vacuum panels.

[0006] In yet another aspect, exemplary embodiments of the present invention
include a system for handling filled containers, each container including a body and a
base defining an inner volume, the body having a first annular portion, a second annular
portion, and a sidewall portion, and the base forming a standing surface for the container
and having a bottom end thereof with a moveable element configured to be movable from
a first, outwardly inclined position to a second, inwardly inclined position. The system
comprises filling means for filling a container with a product, the product being at an
elevated temperature; capping means for capping and sealing the filled container with a
cap; cooling means for cooling the filled and capped container, the cooling creating a
vacuum in the container, the vacuum causing temporary the container temporarily to
become partially collapsed; handling means for handling the cooled container temporarily
partially collapsed such that one or more substantially stable touch points of the container
are in contact with corresponding one or more substantially stable touch points of at least
one other container, the one or more substantially stable touch points being facilitated by
an associated one of the first annular portion and the second annular portion; and
inverting means for inverting the moveable element from the first, outwardly inclined
position to the second, inwardly inclined position, the inverting removing a portion of the
vacuum. Optionally, the portion of the vacuum is the entire vacuum, and such removal of
the entire portion of the vacuum places the container in a substantially non-collapsed
state. Optionally, during the filling, the capping, the cooling, the handling, and the
inverting, the moveable element is above the standing surface at all times. Optionally,
the inverting means is a mechanical apparatus. Optionally, the inverting means is the
vacuum and the configuration of the container and the moveable element. Optionally, the
inverting means inverts the moveable element without physically touching the moveable
element. Optionally, the inverting means is the vacuum and the configuration of the
container and the moveable element. Optionally, the inverting means can remove the

entire vacuum and create a positive pressure in the container.
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[0007] In another aspect, a method for conveying a plurality of filled plastic
containers, each plastic container including a body portion and a base portion, the base
portion forming a support surface for supporting the container on a substantially flat
surface and the base portion having a moveable element arranged at a bottom end thereof;
the moveable element being moveable substantially permanently to remove a vacuum in
the container. The method comprises cooling a plurality of hot-filled and capped plastic
containers, the cooling creating a vacuum in each of the hot-filled and capped plastic
containers, each vacuum causing a portion of the corresponding plastic container to
collapse; conveying the plastic containers while temporarily compensating for respective
collapsed portions; and activating, after the conveying, the moveable element of each
plastic container, the activating including moving the moveable element from a first
position to a second position substantially permanently to remove a portion of the
vacuum. Optionally, the body portion of each plastic container includes a first annular
portion, a second annular portion, and a smooth sidewall between the two annular
portions, wherein the portion of the plastic container to collapse is the smooth sidewall,
with substantially no collapsing of the first annular portion and the second annular
portion, and the conveying is such that each plastic container is in contact with a plurality
of other plastic containers, the first and the second annular portions for each plastic
container providing for substantially stable touch points for conveyance of the plastic
containers. Optionally, one or more supplemental vacuum panels temporarily

compensate for the vacuum during the conveying.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 provides a flow chart illustrating an exemplary embodiment of a
method in accordance with the present invention;

[0009] FIG. 2A is an overhead front view of an exemplary container for
conveying or handling by the system and method according to various embodiments of
the present invention;

[0010] FIG. 2B is a side view of the container in FIG. 2A;

[0011] FIG. 2C is a bottom view of the container in FIG. 2A;
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[0012] FIG. 3A is an overhead front view of another exemplary container for
conveying or handling by the system and method according to various embodiments of
the present invention;

[0013] FIG. 3B is a side view of the container in FIG. 3A;

[0014] FIG. 3C is a bottom view of the container in FIG. 3A;

[0015] FIG. 4 is a side view of yet another exemplary container, with a cap, for
conveying or handling by the system and method according to various embodiments of
the present invention;

[0016] FIG. 5A is a representation of conveying or handling a plurality of filled
and capped containers substantially similar to the container in FIG. 2A according to
various embodiments of the present invention;

[0017] FIG. 5B is a representation of conveying or handling a plurality of filled,
capped, and cooled containers substantially similar to the container in FIG. 2A according
to various embodiments of the present invention;

[0018] FIG. 6A is a representation of conveying or handling a plurality of filled
and capped containers substantially similar to the container in FIG. 3A according to
various embodiments of the present invention;

[0019] FIG. 6B is a representation of conveying or handling a plurality of filled,
capped, and cooled containers substantially similar to the container in FIG. 3A according
to various embodiments of the present invention;

[0020] FIG. 7 shows a grouping of containers being conveyed or handled
according to various embodiments of the present invention;

[0021] FIG. 8 is a side view of yet another exemplary container having a plurality
of supplemental temporary vacuum panels according to various embodiments of the
present invention;

[0022] FIG. 9A is a cross section showing a base portion of a container according
to various embodiments of the present invention having an un-activated moveable
element; and

[0023] FIG. 9B is a cross section showing a base portion of a container according

to various embodiments of the present invention having an activated moveable element.



WO 2010/080731 PCT/US2010/020045

DETAILED DESCRIPTION

[0024] Aspects of the present invention are directed to a problem encountered
during conveyance of hot-filled and capped containers after cooling, but prior to base
activation of the containers. The problem involves relief for temporary deformation of
the containers (e.g., in the container sidewalls) caused by vacuums induced in the filled
and sealed containers as a result of cooling the hot product. For example, the vacuums
may cause the containers to contract to an oval or other temporarily deformed shape.
Such temporary deformations can cause reliability problems in conveying or transporting
the containers, as the temporary deformations may provide unstable support points
between adjacent, touching containers. As a result, speed, efficiency, and reliability of
conveyance and handling may deteriorate.

[0025] The inventors of the present invention have identified ways to overcome
the foregoing problems, without having to provide relatively thick sidewalls to resist the
temporary deformation caused by an induced vacuum. Specifically, embodiments of the
present invention provide for stable touch points for the containers by providing annular
portions to confine the temporary deformation to a predetermined smooth sidewall
portion, while preventing distortion of portions of the container that contact other
containers during conveyance or handling. Alternative embodiments of the present
invention provide for stable touch points for the containers during conveyance prior to
activation by directing the temporary deformation to one or more temporary vacuum
panels that temporarily compensate for the vacuum until the vacuum is permanently
removed or reduced by activating.

[0026] FIG. 1 is a flow chart representation of a method 100 according to various
embodiments of the present invention. Method 100 can be any suitable method. For
example, generally speaking, method 100 can be for conveying or handling a plurality of
filled containers, such as hot-filled plastic bottles. Method 100 can start at S102 and
proceed to any suitable step or operation. In various embodiments, the method can
proceed to S104.

[0027] S104 can be any suitable step or operation. In various embodiments, S104
can represent forming a container or containers. The containers can be formed by any

suitable manner and by any suitable means. In various embodiments, the containers can
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be blow molded or injection blow molded using, for example, a rotary blow molding
apparatus.

[0028] The containers can be made of any suitable material. For example, the
containers can be made of plastic materials known in the art. The containers may have,
for example, a one-piece construction and can be prepared from a monolayer plastic
material, such as a polyamide (e.g., nylon); a polyolefin such as polyethylene (e.g., low
density polyethylene (LDPE), high density polyethylene (HDPE)) or polypropylene; a
polyester (e.g., polyethylene terephthalate (PET), polyethylene naphtalate (PEN)); or
others, which can also include additives to vary the physical or chemical properties of the
material. Optionally, the containers can be prepared from a multilayer plastic material.
The layers can be any plastic material, including virgin, recycled and reground material,
and can include plastics or other materials with additives to improve physical properties
of the container. In addition to the above-mentioned materials, other materials often used
in multilayer plastic containers include, for example, ethylvinyl alcohol (EVOH) and tie
layers or binders to hold together materials that are subject to delamination when used in
adjacent layers. A coating may be applied over the monolayer or multilayer material, for
example to introduce oxygen barrier properties.

[0029] The containers can be formed to have any suitable shape and
configuration. In various embodiments, the containers may be formf:d (e.g., by blow
molding) with an approximately polygonal, circular or oval projection extending, for
example, from a bottom end of a base portion of the container. In various embodiments,
this projection can be a moveable element, such as, but not limited to, a vacuum panel.
Optionally, or additionally, a projection may project from the shoulders of the container,
or from another area of the container. If the projection extends from the bottom end of
the base portion of the container, before the container exits the forming operation, the
projection may be inverted or moved inside the container to make the base surface of the
blow-molded container relatively flat so the container can be conveyed on a table top.

[0030] FIGs. 2-4 show examples of containers that can be formed at forming
step S104. The containers 20, 30, 40 shown in FIGs. 2-4 are shown in their respective
configurations after the forming step. For example, the containers 20, 30, 40 shown in

FIGs. 2-4 are shown after exiting a blow molding operation. Note that the containers
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shown in FIGs. 2-4 are generally cylindrical along a central longitudinal axis. However,
the containers used in the method and system according to various embodiments are not
limited to being cylindrical and can be any suitable shape, such as generally rectangular,
oval, or triangular along a central longitudinal axis.

[0031] FIG. 2 is comprised of FIGs. 2A-2C. FIGs. 2A-2C respectively
correspond to an exemplary embodiment of a container 20 conveyed or handled by
various embodiments of the method and system of the present invention. The container
20 shown in FIGs. 2A and 2B can include a neck portion 22, a body portion 23, and a
base portion 25 defining an inner volume.

[0032] Neck portion 22 can be of any suitable configuration. For example, neck
portion 22 can be configured to allow a cap or lid (not shown) to be coupled thereto to
seal the container. The cap or lid can be removably coupled to the neck portion 22 by
any suitable means, such as threads, snap-fitted, etc. Neck portion 22 also may have a lip
having a greater diameter than the general overall diameter of the part of the neck portion
22 that receives the cap or lid, wherein the lip may be arranged such that one side abuts
the end of the cap or lid (including frangible “tamper rings”), and such that the other side
is used as a support for rail conveyance systems, for example. The neck portion 22 can
be sized to allow a spout of a filling apparatus or machine to be positioned adjacent or
slightly into the inner volume thereof to fill the container 20 with a product.

[0033] Body portion 23 can be of any suitable configuration. For example, body
portion 23 can be configured substantially as shown in FIGs. 2A and 2B, with a portion
that tapers outward from neck portion 22 (e.g., forming a generally conical bell section),
a first annular portion 26, a sidewall portion 24, and a second annular portion 27.

[0034] The first annular portion 26 and the second annular portion 27 can be of
any suitable configuration, shape, or size. In various embodiments, the first annular
portion 26 and the second annular portion 27 can be rounded. Optionally, the first and
second annular portions can be concave hoop rings. As to size, the annular portions 26,
27 can be between 3mm to Smm tall and 2mm to 4mm deep, for example. Generally the
first and second annular portions 26, 27 are the same shape and size. Optionally, the
annular portions can be different in size and/or shape. For example, a deeper first annular

portion 26 can be used, with dimensions such as 5mm to 15mm tall and 5mm to 8mm
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deep. Alternatively, the second annular portion 27 may have larger dimensions than the
first annular portion 26. In FIG. 2B, the container 20 can have a part of the body portion
23 above the first annular portion 26 that is greater in diameter than the first annular
portion 26 and the second annular portion 27. This part may be sized to contact one or
more adjacent containers during conveyance and handling of the containers. For
example, after a cooling operation or process, the part of the body portion 23 above the
first annular portion 26 greater in diameter than the first annular portion may contact
substantially similar parts on one or more other containers, thereby providing a stable
contact or touch point for conveyance.

[0035] The first annular portion 26 and the second annular portion 27 can be
located at any suitable place along the body portion 23 in relation to one another or to
another portion of the container 20. For example, as shown in FIGs. 2A and 2B, the
annular portions 26, 27 are at opposite sides of sidewall portion 24, with the first annular
portion 26 being located above the sidewall portion 24 and the second annular portion 27
being located below the sidewall portion 24. Also note that though two annular portions
are shown, the container can have any suitable number of annular portions, such as one,
two, three, etc.

[0036] The sidewall portion 24 can be of any suitable shape or configuration. For
example, the sidewall portion 24 shown in FIGs. 2A and 2B can be smooth and
cylindrical. In various embodiments, the sidewall portion 24 is free of any vacuum
panels, such as supplemental or mini vacuum panels. Optionally, sidewall portion 24
also can be free of any additional features, such as grips, ribs, etc. In various
embodiments, the sidewall portion 24 can be “waisted” in (such that the shape is convex).

[0037] As noted above, first annular portion 26 and second annular portion 27 can
be arranged at any suitable position of body portion 23. In various embodiments, first
annular portion 26 and second annular portion 27 can be spaced apart from one another
by sidewall portion 24, such that the sidewall portion 24 is capable of deforming or
distorting, while the annular portions and areas above and below the first and second
annular portions, respectively, substantially maintain their shape or substantially resist
deformation or distortion. As will be discussed below in greater detail, the first annular

portion 26 and the second annular portion 27 may be configured to create substantially
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stable contact points above and below a portion of the container that deforms or distorts,
such as the sidewall portion 24. For conveyance or handling, and as will be described
further below, such a configuration of annular portions 26, 27 and flexible sidewall
portion 24 may allow the sidewall portion 24 of the container 20 to be free of structural
geometry when using an offsetting pressure mechanism after hot filling and cooling the
container, such as inverting a moveable element.

[0038] Base portion 25 can be of any suitable configuration. For example, base
portion 25 can be generally cylindrical, rectangular, or triangular about a central
longitudinal axis. The base portion 25 shown in FIG. 2, for example, is cylindrical. In
various embodiments, base portion 25 can have one end coupled to second annular
portion 27 and another end thereof forming a standing surface upon to support the
container 20 on a substantially flat surface. The part of the base portion 25 coupled to the
second annular portion 27 can have a diameter greater than a diameter of the second
annular portion 27 and the first annular portion 26. In various embodiments, the diameter
of the part of the base portion 25 coupled to the second annular portion 27 can have
substantially the same diameter as the part of the body portion 23 immediately above the
first annular portion 26. This part of the base portion 25 may be sized to contact one or
more adjacent containers during conveyance and handling of the containers. For
example, after a cooling operation or process, the part of the base portion 25 below the
second annular portion 27 greater in diameter may contact substantially similar parts on
one or more other containers, thereby providing a stable contact or touch point for
conveyance.

[0039] In various embodiments, base portion 25 also may have a moveable
element formed in a bottom end thereof. FIG. 2C shows an exemplary moveable element
28 according to various embodiments of the present invention. The moveable element 28
can initially be formed (e.g., blow molded) to project below the standing surface of the
container 20, and prior to exiting or immediately after exiting the forming operation, the
moveable element 28 initially projecting below the standing surface can be moved or
manipulated such that it is entirely above the standing surface of the container for
operations or steps after leaving the forming step or operation. In various embodiments,

the moveable element 28 can be moved above the standing surface of the container so the
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standing surface of the container can provide a stable surface for supporting the container
of a substantially flat surface, for example.

[0040] Moveable element 28 can be of any suitable configuration. In various
embodiments, moveable element 28 can have creases 29, which can facilitate
repositioning or inverting of the moveable element 28. After the forming operation, the
moveable element 28 may be configured to be moved from a first position to a second
position. In various embodiments, such movement is called activating or activation.
Moreover, in various embodiments, the moveable element 28 can be configured such that
in the first position, at least a substantially planar portion of the moveable element is at an
outwardly inclined position with respect to the interior of the container 20, and such that
in the second position, at least a substantially planar portion thereof is at an inwardly
inclined position. In various embodiments, the substantially planar portion for the
outwardly inclined position is the same as the substantially planar portion for the
inwardly inclined position.

[0041] The moveable element 28 can be configured substantially permanently to
compensate for vacuum forces created by cooling the containers. In various
embodiments, substantially permanently compensating may mean removing a portion of
the vacuum until the container is opened by a consumer, for example. In this context, a
portion of the vacuum may mean some of the vacuum, all of the vacuum, or all of the
vacuum plus providing a positive pressure. Moveable element 28 also may have an anti-
inverting portion. In various embodiments, the anti-inverting portion may be configured
to move with the portion of the moveable element that moves from an outwardly inclined
position to an inwardly inclined position. Note, however, that the anti-inverting portion
may be generally inwardly inclined at both of the foregoing positions.

[0042] FIG. 3, which is comprised of FIGs. 3A-3C, illustrate another exemplary
embodiment of a container 30 conveyed or handled by various embodiments of the
method and system of the present invention. The container 30 shown in FIGs. 3A and 3B
can include a neck portion 32, a body portion 33, and a base portion 35 defining an inner
volume.

[0043] Neck portion 32 can be of any suitable configuration. In various

embodiments, the neck portion 32 is substantially the same as that described above for
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FIG. 2. Note that the diameter for the opening of the neck portion 32 may or may not be
the same as that of FIG. 2.

[0044] Body portion 33 can be of any suitable configuration. For example, body
portion 33 can be configured substantially as shown in FIGs. 3A and 3B, with a portion
that tapers outward from neck portion 32 (e.g., forming a generally conical bell section),
a first annular portion 36, a sidewall portion 34, and a second annular portion 37.
Different from the body portion 23 in FIG. 2, the tapering portion (e.g., bell portion from
neck to first annular portion 36) can also include a two-step conical section to form the
shape of a long neck style container.

[0045] The first annular portion 36 and the second annular portion 37 can be of
any suitable configuration, shape, or size. In various embodiments, the first annular
portion 36 and the second annular portion 37 can be rounded. Optionally, the first and
second annular portions can be concave hoop rings. As to size, the annular portions 36,
37 can be between 3mm to Smm tall and 2mm to 4mm deep. Generally the first and
second annular portions 36, 37 are the same shape and size. Optionally, the annular
portions can be different in size and/or shape. For example, a deeper first annular portion
36 can be used, with dimensions of Smm to 15mm tall and Smm to 8mm deep, for
example. Optionally, the second annular portion 37 may have larger dimensions than the
first annular portion 36. In FIG. 3B, the container 30 can have a part of the body portion
33 above the first annular portion 36 that is greater in diameter than the first annular
portion 36 and the second annular portion 37. This part may be sized to contact one or
more adjacent containers during conveyance and handling of the containers. For
example, after a cooling operation or process, the part of the body portion 33 above the
first annular portion 36 greater in diameter may contact substantially similar parts on one
or more other containers, thereby providing a substantially stable contact or touch point
for conveyance. Optionally, one or both of the first annular portion 36 and the second
annular portion 37 may comprise the part of the body portion 33 that contacts
corresponding parts of adjacent container as the containers are conveyed or handled.

[0046] The first annular portion 36 and the second annular portion 37 can be
located at any suitable place along the body portion 33 in relation to one another or to

another portion of the container 30. For example, as shown in FIGs. 3A and 3B, the
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annular portions 36, 37 are at opposite sides of sidewall portion 34, with the first annular
portion 36 being located above the sidewall portion 34 and the second annular portion 37
being located below the sidewall portion 34. Also note that though two annular portions
are shown, the container can have any suitable number of annular portions, such as one,
two, three, etc.

[0047] The sidewall portion 34 can be of any suitable shape or configuration. For
example, the sidewall portion 34 shown in FIGs. 3A and 3B can be smooth and
cylindrical. Note that the sidewall portion 34 may be shorter than the sidewall portion 24
in FIGs. 2A and 2B. In various embodiments, the sidewall portion 34 is free of any
vacuum panels, such as supplemental or mini vacuum panels. Optionally, the sidewall
portion 34 can be free of any additional elements, such as ribs, grips, etc. In various
embodiments, the sidewall portion 34 can be “waisted” in (such that the shape is convex).

[0048] As noted above, first annular portion 36 and second annular portion 37 can
be arranged at any suitable position of body portion 33. In various embodiments, first
annular portion 36 and second annular portion 37 are spaced apart from one another by
sidewall portion 34, such that the sidewall portion 34 is capable of deforming or
distorting, while the areas above and below the first and second annular portions,
respectively, substantially maintain their shape or substantially resist deformation or
distortion. As will be discussed below in greater detail, the first annular portion 36 and
the second annular portion 37 may be configured to create substantially stable contact
points above and below a portion of the container that deforms or distorts, such as the
sidewall portion 34. For conveyance or handling, and as will be described further below,
such a configuration of annular portions 36, 37 and flexible sidewall portion 34 may
allow the sidewall portion 34 of the container 30 to be free of structural geometry when
using an offsetting pressure mechanism after hot filling and cooling the container, such as
inverting a vacuum panel.

[0049] Base portion 35 can be of any suitable configuration. For example, base
portion 35 can be generally cylindrical, rectangular, or triangular about a central
longitudinal axis. The base portion 35 shown in FIG. 3, for example, is cylindrical. In
various embodiments, base portion 35 can have one end coupled to second annular

portion 37 and another end thereof forming a standing surface upon to support the
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container 30 on a substantially flat surface. The part of the base portion 35 coupled to the
second annular portion 37 can have a diameter greater than a diameter of the second
annular portion 37 and the first annular portion 36. In various embodiments, the diameter
of the part of the base portion 35 coupled to the second annular portion 37 can have
substantially the same diameter as the part of the body portion 33 immediately above the
first annular portion 36. This part of the base portion 35 may be sized to contact one or
more adjacent containers during conveyance and handling of the containers. For
example, after a cooling operation or process, the part of the base portion 35 below the
second annular portion 37 greater in diameter may contact substantially similar parts on
one or more other containers, thereby providing a stable contact or touch point for
conveyance. Optionally, one or more of the annular portions 36, 37 can comprise the
stable contact or touch points.

[0050] In various embodiments, base portion 35 also may have a moveable
element formed in a bottom end thereof. FIG. 3C shows an exemplary moveable
element 38 according to various embodiments of the present invention. The moveable
element 38 may be substantially the same as that described for FIG. 2 above. Note that
the diameter of the base portion 35 may or may not be the same. Therefore, the
moveable element 38 in FIG. 3C may differ from that of FIG. 2 in this respect.

[0051] Similar to FIG. 2 above, moveable element 38 for the container shown in
FIG. 3 can be configured such that in the first position, at least a substantially planar
portion of the moveable element is at an outwardly inclined position with respect to the
interior of the container 30, and such that in the second position, at least a substantially
planar portion thereof is at an inwardly inclined position. In various embodiments, the
substantially planar portion for the outwardly inclined position is the same as the
substantially planar portion for the inwardly inclined position. The moveable element 38
can be configured substantially permanently to compensate for vacuum forces created by
cooling the containers. In various embodiments, substantially permanently compensating
may mean removing a portion of the vacuum until the container is opened by a consumer,
for example. In this context, a portion of the vacuum may mean some of the vacuum, all
of the vacuum, or all of the vacuum plus providing a positive pressure. Moveable

element 38 also may have an anti-inverting portion. In various embodiments, the anti-
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inverting portion is configured to move with the portion of the moveable element that
moves from an outwardly inclined position to an inwardly inclined position. Note,
howeyver, that the anti-inverting portion may be generally inwardly inclined for both of
the aforementioned positions.

[0052] FIG. 4 shows yet another exemplary embodiment of a container 40
conveyed or handled by various embodiments of the method and system of the present
invention. The container 40 in FIG. 4 can have a neck portion 42, a body portion 43, and
a base portion 45 defining an inner volume. The body portion 43 can include a
substantially smooth sidewall 44, a first annular portion 46, and a second annular portion
47. The container 40 shown in FIG. 4 also is shown with a cap 41 coupled to neck
portion 42. Cap 41 can be coupled to neck portion 42 by any suitable means, such as
threads, snap connections, etc. Different from FIGs. 2 and 3, the smooth sidewall 44
shown in FIG. 4 tapers outward from its top to its bottom. Alternatively, the smooth
sidewall 44 may taper inward from its top to its bottom. The annular portions 46, 47 may
be substantially the same in functionality as those discussed above for FIGs. 2 and 3. In
particular, the annular portions 46, 47 can be configured to provide one or more
substantially stable touch points for conveyance and handling of the container 40 in
contact with other adjacent containers in various operations of a production line, such as
after cooling the containers and before activating the containers. Annular portions 46, 47
also can be configured to confine distortion or deformation of the container due to hot-
filling and/or cooling operations to the smooth sidewall 44, for example. Note that in this
embodiment, only the portion of the container 40 above the annular portion 46 may have
a diameter greater than the smooth sidewall 44. As such, in this embodiment, only the
rounded portion above the first annular portion 46 may serve as a substantially stable
touch or contact point for conveying or handling with other containers. Optionally, the
base portion 45 may be designed such that it has a diameter greater than the smooth
sidewall 44 to serve as a substantially stable touch or contact point for conveying or
handling with other containers. In various embodiments, a base portion 45 with a
diameter greater than the smooth sidewall 44 can serve as the only touch or contact point
for conveying or handling with other containers. Though not explicitly shown, container

40 can have a moveable member incorporated into the bottom end of the base portion 45.
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The moveable member can be substantially the same as described above for FIGs. 2
and 3.

[0053] The containers shown in FIGs. 2-4 are representative only and not meant
to limit the scope of the type or configuration of containers capable of being conveyed or
handled by the method and system according to various embodiments of the present
invention.

[0054] Turning back to the method 100 shown in FIG. 1, after S104, the method
100 can proceed to any suitable step or operation. In various embodiments, the method
100 can proceed to S106.

[0055] At S106, the containers can be filled with a product. Note that after S104,
the container can be moved or conveyed to a filling station by any suitable means or
combination of means, such as palletized and shipped, a conveyor belt, a rotary
apparatus, and/or feed screws. Before and during the filling, one or more of the annular
portions can provide for substantially stable touch points. That is to say, before and
during the filling, the containers can be in touching relationship with at least one other
container, with the annular portions providing substantially stable touch points for
stability during conveyance and handling.

[0056] The product can be filled using any suitable means, such as a filling
station configured with a spout or spouts moveable to be positioned adjacent or slightly
interior a top opening of the container, or adjacent or slightly interior respective top
openings of containers in the case of multiple spouts. Moreover, containers can be filled
successively, one at a time, or a group of containers can be filled substantially
simultaneous. The product can be any suitable product including, but not limited to,
carbonated beverages, non-carbonated beverages, water, tea, sports drinks, dry products,
etc. In various embodiments, the product can be filled at an elevated temperature. For
example, the product can be filled at a temperature of approximately 185 degrees
Fahrenheit (85 degrees Celsius). During the filling, for containers having a moveable
element in a bottom end portion, the moveable element can extend to the standing surface
of the container, but not below it. Optionally, during filling for containers having a
moveable element in a bottom end portion, the moveable element can be entirely above

the standing surface.
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[0057]  After S106, the method 100 can proceed to any suitable step or operation.
In various embodiments, the method 100 may proceed to S108. At S108, the containers
may be capped. The containers can be capped by any suitable means, such as a
mechanical apparatus that positions a cap or lid over each of the containers and
appropriately couples the cap or lid to the neck portion of the container. Moreover, the
containers can be capped successively, one at a time, or a group of containers can be
capped substantially simultaneous. The capping means can couple the cap or lid to the
neck portion of the container based on the means by which the cap or lid and neck are
configured. For example, for threaded caps and neck portions, the capping means may
move the cap such that the cap engages the threads of the neck.

[0058] Before and during the capping, one or more of the annular portions can
provide for substantially stable touch points. That is to say, before and during the
capping, the containers can be in touching relationship with at least one other container,
with the annular portions providing substantially stable touch points for stability during
this portion of the conveyance and handling of the containers. Additionally, the capping
operation may create a substantially air-tight seal. In various embodiments, the filling at
an elevated temperature and capping may create an overpressure within the container
causing a portion of the container to distort or deform. In various embodiments, the first
and second annular portions of the container can be configured to direct or confine the
distortion or deformation to a smooth sidewall portion arranged therebetween. The
deformation may be such that the smooth sidewall bows outward. In various
embodiments, the container can be configured such that, in bowing outward, the smooth
sidewall does not extend to an outer diameter of one or more portions of the container
above and/or below the annular portions. Thus, in various embodiments, the annular
portions can confine the deformation to the smooth sidewall and can provide for
substantially stable touch points outside of the smooth sidewall for contact with touch
points of other, adjacent containers. The deformation of the containers can be
unpredictable in shape, size, and timing. Moreover, the deformation can be different in
shape, size, and timing from container to container. During the capping, for containers
having a moveable element in a bottom end portion, the moveable element can extend to

the standing surface of the container, but not below it. Optionally, during capping for
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containers having a moveable element in a bottom end portion, the moveable element can
be entirely above the standing surface.

[0059] After S108, the method 100 can proceed to any suitable step or operation.
In various embodiments, the method 100 may proceed to S110.

[0060] At S110, a vacuum can be created in the filled and capped container. The
vacuum can be created by any suitable means, such as by cooling. For example, a
container can be cooled from about or around 185 degrees Fahrenheit to about or around
100 degrees Fahrenheit. Cooling, for example, can be performed by any suitable means,
such as a traditional cooler, which may have ambient air or coolant blowing against the
hot-filled containers to cool their contents to room temperature. In various embodiments,
the filled and capped containers may be passed through a tunnel in which a fluid, such as
water, may be sprayed in a shower-like fashion to cool the container. The fluid can be at
any suitable temperature for cooling the product in the container. For example, the fluid
can be at room temperature. As another example, the fluid can be at a temperature colder
than room temperature. Generally, in this context, about or around 90 degrees Fahrenheit
to about or around 100 degrees Fahrenheit may be characterized as “room temperature.”
However, room temperature is not limited to being at or between the aforementioned
temperatures, and can be any suitable temperature designated as room temperature.
Moreover, a temperature lower than room temperature may be, for example, about or
around 75 degrees Fahrenheit to about or around 65 degrees Fahrenheit. Like room
temperature above, the temperature below room temperature can be any suitable
temperature designated as below room temperature.

[0061]) As the product in the container cools, the cooled product typically
contracts and a vacuum is induced in the container. In the context of the present
invention, a vacuum created in the container by cooling or otherwise is based on a change
in temperature from at or around the hot-filled temperature discussed above to at or
around room temperature or below room temperature, as discussed above. The present
invention does not contemplate vacuums of magnitude substantially outside the range
created based on the aforementioned ranges of change in temperature, such as “infinite”

vacuums.

19



WO 2010/080731 PCT/US2010/020045

[0062] The vacuum can cause distortion or deformation, such as roll out,
“ovalization,” “triangularization,” etc. The distortion or deformation can be
unpredictable in shape, size, and timing. Moreover, from container to container, the
deformation or distortion can be different in shape, size, and timing, as well as
unpredictable. Furthermore, typically the deformation or distortion is temporary. In
various embodiments, the temporary deformation or distortion can be directed to a
predetermined specified portion of the container. As noted above, container may be
configured with annular portions, and the temporary deformation can be directed
substantially to the smooth sidewall of the container, with substantially no deformation of
the annular portions or of portions of the container above an upper annular portion or
below a lower annular portion. Thus, in container embodiments with annular portions,
the temporary deformation can be substantially confined to the smooth sidewall portion
of the containers, with the annular portions substantially resisting deformation or
distortion. In resisting deformation or distortion, the annular portions can also provide
for respective substantially stable touch or contact points for contact with corresponding
substantially stable touch points of other adjacent containers throughout or at various
portions of conveying and handling. For example, for an upper annular portion, a
substantially stable touch point can be located above the annular portion, and for a lower
annular portion, a substantially stable touch point can be located below this annular
portion, on a base portion of the container. In various embodiments, a portion of the
annular portion can comprise the substantially stable touch or contact point.

[0063] In alternative embodiments, the temporary deformation caused by a
vacuum induced by cooling, for example, can be directed to one or more supplemental
vacuum panels. FIG. 8, for example, shows a configuration of a capped and filled
container 20 having supplemental vacuum panels 80. The one or more supplemental
vacuum panels 80 can temporarily compensate for the vacuum while conveying or
handling containers prior to activation of a moveable element in the bottom end of a base
portion to permanently remove the vacuum. Note that the container in FIG. 8 shows
upper and lower “indentations” separated by a substantially smooth sidewall portion.
These indentions may or may not be first and second annular portions substantially as

described herein. Thus, alternative container embodiments are intended to provide
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temporary distortion or deformation compensation using only the one or more
supplemental vacuum panels 80 or the one or more supplemental vacuum panels 80 in
combination with annular portions that provide for substantially stable touch points.
Note that the one or more supplemental vacuum panels 80 can also provide for one or
more substantially stable touch points since temporary distortion or deformation is
substantially confined thereto.

[0064] As with filling and capping, for creating a vacuum by cooling, for
example, for containers having a moveable element in a bottom end portion, the
moveable element can extend to the standing surface of the container, but not below it.
Optionally, for creating a vacuum by cooling, for example, for containers having a
moveable element in a bottom end portion, the moveable element can be entirely above
the standing surface. Moreover, for a plurality of containers, the containers can have a
vacuum induced therein in any suitable grouping or order. For example, containers can
be passed through a cooling means in single file, with one or more substantially stable
touch points of adjacent containers being in contact with corresponding one or more
substantially stable touch points. Optionally, the containers can be passed through a
cooling means in a matrix or randomly grouped configuration, with at least one “inner”
container and a plurality of “outer” containers. Adjacent containers can have one or more
substantially stable touch points in contact with corresponding one or more substantially
stable touch points. In various embodiments, inner container may cool slower than outer
containers. Moreover, due to the uneven cooling rates, the temporary deformation for
inner containers may be different and/or unpredictable in shape, size, and time from the
temporary deformation for outer containers. Of course, none, some, or all of the
temporary deformations may be the same. Containers can be conveyed or handled
before, during, and after the vacuum creating step S110 by any suitable means, such as a
conveyor belt.

[0065] After S110, the method 100 can proceed to any suitable step or operation.
In various embodiments, the method 100 may proceed to S112.

[0066] S112 can represent conveying or handling the containers. The containers
can be handled or conveyed by any suitable means. For example, the containers can be

handled or conveyed by a conveyor belt. In various embodiments, the containers being
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conveyed can have vacuums created therein, and the containers can be temporarily
deformed or distorted based on the vacuums. In various embodiments, the deformation
may be confined or directed to a predetermined portion of the container, such as a smooth
sidewall or a supplemental vacuum panel. From container to container, the temporary
deformations may be different and/or unpredictable in shape, size, and time from the
temporary deformation for outer containers. The containers having temporary
deformations can be conveyed such that each container is in contact with a plurality of
other containers. In various embodiments with containers having annular portions, the
annular portions can provide for one or more substantially stable touch points for
conveyance or handling of the containers. Moreover, one or more of the annular portions
may comprise the one or more substantially stable touch points. Alternatively, one or -
more supplemental vacuum panels may provide for one or more substantially stable touch
points. ‘

[0067] Moreover, for a plurality of containers, the containers with temporary
deformations can be conveyed or handled in any suitable grouping or order. For
example, containers with temporary deformations can be conveyed in single file, with
one or more substantially stable touch points of adjacent containers being in contact with
corresponding one or more substantially stable touch points. Optionally, the containers
with temporary deformations can be conveyed in a matrix or randomly grouped
configuration, with at least one “inner” container and a plurality of “outer” containers.
Adjacent containers can have one or more substantially stable touch points in contact
with corresponding one or more substantially stable touch points. As noted above, the
one or substantially stable touch points can be facilitated by associated annular portions
or temporary supplemental vacuum panels.

[0068] As with filling, capping, and cooling, for the foregoing conveying, for
containers having a moveable element in a bottom end portion, the moveable element can
extend to the standing surface of the container, but not below it. Optionally, for
conveying, for containers having a moveable element in a bottom end portion, the
moveable element can be entirely above the standing surface. Furthermore, in various
embodiments, after the conveying, the containers may be palletized, wherein the annular

portions can provide support and stabilization to a plurality of palletized containers.

22



WO 2010/080731 PCT/US2010/020045

[0069]  After S112, the method 100 can proceed to any suitable step or operation.
In various embodiments, the method 100 may proceed to S114.

[0070] S114 can represent reducing, eliminating, or countering a portion of the
vacuum in the container. The reduction of a portion of the vacuum in the container can
also reduce or eliminate the temporary deformation or distortion of the container. In
various embodiments, the container can be returned substantially to its pre-filled or pre-
cooled form. The vacuums in the containers can be reduced by any suitable means. For
example, for a container configured with a moveable element arranged in the bottom end
thereof, the moveable element can be moved or activated to remove the vacuum. In
various embodiments, for activation, the moveable element can be moved from a first
position to a second position, wherein the second position is more toward the interior of
the container than the first position. Additionally, some or all of the moveable element
can be moved. Moreover, in various embodiments, the first position can include at least a
portion of the moveable member being at an outwardly inclined position, and the second
position can include at least a portion of the moveable member being at an inwardly
inclined position. Movement of the moveable element to activate the container may be
called inverting or inversion of the moveable element.

[0071] As noted above, the movement of the moveable element can reduce or
eliminate a portion of the vacuum. In various embodiments, the portion of the vacuum
removed or reduced is the entire vacuum. Optionally, the portion of the vacuum removed
or reduced can mean that the entire vacuum is removed and a positive pressure is created
within the container. As yet another option, the portion of the vacuum reduced or
eliminated may be less than the entire vacuum. In the latter option, the remainder of the
vacuum can be removed or reduced by one or more supplemental or mini vacuum panels.
The supplemental vacuum panels referred to here can substantially permanently remove
or reduce the remaining portion of the vacuum not removed by the moveable element.

[0072] The moveable element can be moved (or activated or inverted) by any
suitable means, such as mechanical or pneumatic means. For example, a push rod can be
actuated to force the moveable element from the aforementioned first position to the
second position. In various embodiments, before, during, and after the reducing a portion

of the vacuum in the container, the moveable element of the container is above the
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standing surface at all times. Optionally, the moveable element may be at or above the
standing surface at all times.

[0073] After S114, the method can proceed to any suitable step or operation.
FIG. 1, for example, shows the method ending at S116. However, practically speaking,
after reducing the vacuum in the container (e.g., by activating a moveable element), the
containers can proceed to any suitable process or operation. For example, the containers
can next proceed to a testing or quality assurance operation, to a labeling operation, to a
packaging operation for storage and/or shipment, and/or to a storage or staging operation.

[0074] FIGs. 5A and 5B represent conveying or handling a plurality of filled and
capped containers substantially similar to the container in FIG. 2A.

[0075] FIG. 5A can represent the filled and capped containers before a vacuum is
induced, for example, by cooling. The containers can be conveyed on a conveyor belt 50,
for example, and FIG. SA shows movement from left to right on the page. The three dots
may represent that more containers can be arranged in either direction. Moreover, FIG. 5
(both A and B) can represent conveying in single file or in a matrix (with containers
behind containers 20 being hidden from view). Item 53 can represent a fill line of the
product, and the fill line can be at any suitable position, based on container configuration,
hot-fill temperature, cooling temperature, cooling rate, etc. Moreover, for FIGs. SA and
5B, the fill height 53 is substantially the same between FIG. 5A and 5B. However, the
fill heights can be different from FIG. SA and 5B, as well as between containers in FIG.
5B, due to deformations experienced by the containers caused by induced vacuums.

[0076] As can be seen in FIG. SA, annular portions 26 of the containers can
provide for substantially stable touch or contact points 55 for adjacent containers.
Similarly, annular portions 27 can provide for substantially stable touch or contact points
57 for adjacent containers. Such stable touch points 55, 57 can prevent from contacting
other, adjacent containers any temporary deformation of the smooth sidewalls 24 due to
overpressure caused by elevated temperatures. As a result, the containers more reliably
can be conveyed or handled. This can lead to speed improvements for conveyance and/or
handling.

[0077] FIG. 5B can represent conveyance and handling of the containers 20

during and/or after creating a vacuum in the containers by cooling, for example. As can
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be seen, the smooth sidewalls 24 can become temporarily distorted or deformed in
response to the vacuums. For example, smooth sidewalls 24 can temporarily distort from
a position 24a to a position 24b. As noted above, the temporary distortion or deformation
can be unpredictable in size, shape, and time. Moreover, though FIG. 5B shows all of the
deformations as substantially the same for each of the containers, the deformations from
container 20 to container 20 may be different in size, shape, and time.

[0078] In FIG. 5B, annular portions 26 of the containers also can provide for
substantially stable touch or contact points 55 for adjacent containers having temporary
deformations. Similarly, annular portions 27 can provide for substantially stable touch or
contact points 57 for adjacent containers having temporary deformations. Such stable
touch points 55, 57 can prevent from contacting other, adjacent containers any temporary
deformation of the smooth sidewalls 24 due to vacuums created in the containers. Asa
result, the containers with temporary deformations more reliably can be conveyed or
handled. This can lead to speed improvements for conveyance and/or handling.

[0079] FIGs. 6A and 6B representation conveying or handling a plurality of filled
and capped containers substantially similar to the container in FIG. 3A. These containers
are conveyed or handled substantially the same as described above for FIG. 5. In the
representation in FIG. 6, however, the touch points may not be arranged or located at the
same or similar parts of the containers 30. As with FIGs. 5A and 5B, the fill height 63 is
shown as being substantially the same between FIG. 6A and 6B. However, the fill
heights can be different from FIG. 6A and 6B, as well as between containers in FIG. 6B,
due to deformations experienced by the containers caused by induced vacuums.

[0080] FIG. 7 shows a representation of a plurality of containers arranged in a
matrix. The matrix can be any suitable size, with any suitable number of rows and
columns, such as a one-by-one matrix, a one-by-three matrix, or a three-by-three matrix.
The representation in FIG. 7 can represent a situation where the containers are filled and
capped and being conveyed with a positive pressure temporary deformation, or a
situation where the containers have been filled, capped, and cooled, the temporary
deformations caused by vacuums in the containers 20. In either case, the containers 20
can be conveyed such that substantially stable contact or touch points 55 are maintained.

In various embodiments, the substantially stable touch points 55 can be provided for by
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one or more annular portions. Alternatively, the one or more substantially stable touch
points 55 can be provided for by one or more supplemental temporary vacuum panels.

[0081] Turning to FIGs. 9A and 9B, these figures show a cross section of a filled,
sealed, and cooled container 20 with a moveable element 28 prior to activation (FIG. 9A)
and after activation (FIG. 9B). Note that any temporary deformation of the smooth
sidewall 24 prior to activation has been omitted in this figure. As can be seen from
FIG. 9A, base portion 25 can include a standing surface 90, and moveable element 28 can
include a moveable portion 92 and an anti-inverting portion 94. The moveable element
28 in FIG. 9A is shown entirely above standing surface 90. Optionally, moveable
element 28 can be at or above standing surface 90. Here, in FIG. 9A, moveable portion
92 can be at an outwardly inclined position with respect to the inner volume of the
container 20.

[0082] FIG. 9B shows moveable element 28 in an activated state. To arrive at
this state, moveable portion 92 moves from the outwardly inclined position to an
inwardly inclined position, which can be called inversion of the moveable portion 92.
Anti-inverting portion 94 substantially retains its shape and arrangement for activation,
but can move upward and inward toward the inner volume of the container. As noted
above, activating the moveable element 28 can remove a portion of the vacuum. In
various embodiments, removing a portion of the vacuum can return the container to its
pre-filled or pre-cooled configuration.

[0083] While this invention has been described in conjunction with a number of
embodiments, it is evident that many alternatives, modifications, and variations would be
or are apparent to those of ordinary skill in the applicable arts. Accordingly, Applicants
intend to embrace all such alternatives, modifications, equivalents and variations that are

within the spirit and scope of this invention.
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CLAIMS
What is claimed is:

1. A method for handling hot-filled plastic bottles, each said plastic bottle
including a neck portion, a body portion, and a base portion, the body portion having a
first concave hoop ring, a second concave hoop ring, and an annular smooth sidewall
portion free of vacuum panels and arranged between the first and the second concave
hoop rings, and the base portion forming a standing surface for the plastic bottle and
having a bottom end thereof with a moveable element configured to be activated, the
method comprising:

hot-filling the plastic bottles;

capping the hot-filled plastic bottles;

creating a vacuum in each of the hot-filled and capped plastic bottles by cooling,
each vacuum causing temporary deformation of the corresponding plastic bottle, the
temporary deformation for each plastic bottle being substantially confined to the smooth
sidewall portion and unpredictable in shape, size, and timing, with substantially no
deformation of the first concave hoop ring and the second concave hoop ring;

conveying the plastic bottles having said temporary deformations such that each
said plastic bottle is in contact with a plurality of other plastic bottles, the first and the
second concave hoop rings for each said plastic bottle providing for substantially stable
touch points for conveyance of the plastic bottles while said plastic bottles are conveyed
with said temporary deformations in said smooth sidewall portion; and

after said conveying, activating the moveable element of each said conveyed
plastic bottle, said activating including moving the moveable element from a first
position to a second position, the second position being more toward the interior of the
plastic bottle than the first position, and said activating removing at least a portion of the

vacuum.
2. The method according to Claim 1, wherein during said hot-filling, said

capping, said creating a vacuum, said conveying, and said activating, the moveable

element is above the standing surface at all times.
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3. The method according to Claim 1, wherein, in response to said hot-filling
and said capping, each said plastic bottle is caused temporarily to deform, the temporary
deformation being substantially confined to the smooth sidewall portion, with
substantially no deformation of any other portion of the plastic bottle, the first concave
hoop ring and the second concave hoop ring providing for substantially stable touch
points such that no portion of the deformed smooth sidewall portion of any said plastic

bottle contacts any other of said plastic bottles.

4. The method according to Claim 1, further comprising conveying the hot-
filled and capped plastic bottles such that each said plastic bottle is in contact with at least
one other plastic bottle, the first and the second concave hoop rings for each said plastic

bottle providing for substantially stable touch points for conveyance of the plastic bottles.

5. The method according to Claim 1, wherein the portion of the vacuum is

the entire vacuum.

6. The method according to Claim 1, wherein the portion of the vacuum is
less than the entire vacuum, and the method further comprises removing a portion of the

remaining vacuum using one or more supplemental vacuum panels.

7. The method according to Claim 6, wherein the portion of the remaining

vacuum is the entire portion thereof.

8. The method according to Claim 1, wherein said activating the moveable

element removes the entire vacuum and creates a positive pressure in the plastic bottle.
9. The method according to Claim 1, wherein said conveying the plastic

bottles having said temporary deformations includes conveying the plastic bottles single
file.
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10.  The method according to Claim 1, wherein said conveying the plastic
bottles having said temporary deformations includes conveying the plastic bottles

arranged in a matrix.

11.  The method according to Claim 10,

wherein the matrix of plastic bottles includes inner plastic bottles and outer plastic
bottles, with concave hoop rings for each said inner plastic bottle providing for
substantially stable touch points to at least three other plastic bottles, and with concave
hoop rings for each said outer plastic bottle providing for substantially stable touch points
to at least two other plastic bottles,

wherein, during said cooling, inner plastic bottles cool slower than outer plastic
bottles, and

wherein the temporary deformation for inner plastic bottles is different from the

temporary deformation for outer plastic bottles due to the uneven cooling rates.

12. A system for handling filled containers, each said container including a
body and a base defining an inner volume, the body having a first annular portion, a
second annular portion, and a sidewall portion, and the base forming a standing surface
for the container and having a bottom end thereof with a moveable element configured to
be movable from a first, outwardly inclined position to a second, inwardly inclined
position, the system comprising:

filling means for filling a container with a product, the product being at an
elevated temperature;

capping means for capping and sealing the filled container with a cap;

cooling means for cooling the filled and capped container, the cooling creating a
vacuum in the container, the vacuum causing temporary distortion of the container, the
temporary distortion occurring substantially at the sidewall portion, with the first annular
portion and the second annular portion substantially resisting distortion;

handling means for handling the cooled container temporarily distorted such that
one or more substantially stable touch points of the container are in contact with

corresponding one or more substantially stable touch points of at least one other
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container, the one or more substantially stable touch points being facilitated by an

associated one of the first annular portion and the second annular portion; and
inverting means for inverting the moveable element from the first, outwardly

inclined position to the second, inwardly inclined position, the inverting removing a

portion of the vacuum.

13.  The system according to Claim 12, wherein, for said conveying, the
substantially stable touch points for conveyance of the containers are at least one of the

first annular portion and the second annular portion of each container.

14.  The system according to Claim 12, wherein during said filling, said
capping, said cooling, said handling, and said inverting, the moveable element is above

the standing surface at all times.

15.  The system according to Claim 12, wherein the portion of the vacuum is

the entire vacuum.

16.  The system according to Claim 12, wherein said inverting means removes

the entire vacuum and creates a positive pressure in the container.

17.  The system according of Claim 12, wherein said handling means handles a

plurality of said containers being temporarily distorted in single file.

18.  The system according to Claim 12, wherein said handling means handles a
plurality of said containers being temporarily distorted, said temporarily distorted
containers being arranged in a matrix, with at least one internal container and a plurality

of external containers.
19. A method for conveying a plurality of filled plastic containers, each said

plastic container including a body portion and a base portion, the base portion forming a

support surface for supporting the container on a substantially flat surface and the base
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portion having a moveable element arranged at a bottom end thereof, the moveable
element being moveable substantially permanently to remove a vacuum in the container,
the method comprising:

cooling a plurality of hot-filled and capped plastic containers, said cooling
creating a vacuum in each of the hot-filled and capped plastic containers, each said
vacuum causing temporary deformation of the corresponding plastic container, the
temporary deformation being directed to a predetermined specified portion of the
container;

conveying the plastic containers while temporarily compensating for the vacuums
created therein and maintaining stable touch points; and

activating, after said conveying, the moveable element of each said plastic
container, said activating including moving the moveable element from a first position to

a second position substantially permanently to remove a portion of the vacuum.

20.  The method according to Claim 19,

wherein the body portion of each said plastic container includes a first annular
portion, a second annular portion, and a smooth sidewall between the two annular
portions,

wherein said temporary deformation is directed substantially to the smooth
sidewall, with substantially no deformation of the first annular portion and the second
annular portion, and

wherein said conveying is such that each said plastic container is in contact with a
plurality of other plastic bottles, the first and the second annular portions for each said
plastic container providing for substantially stable touch points for conveyance of the
plastic containers.

21.  The method according to Claim 19, wherein the temporary deformation is
directed to one or more supplemental vacuum panels, the one or more supplemental

vacuum panels temporarily compensating for the vacuum during said conveying.

22. A method for handling hot-filled plastic bottles, each said plastic bottle

including a neck portion, a body portion, and a base portion, the body portion having a
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first concave hoop ring, a second concave hoop ring, and an annular smooth sidewall
portion free of vacuum panels and arranged between the first and the second concave
hoop rings, and the base portion forming a standing surface for the plastic bottle and
having a bottom end thereof with a moveable element configured to be activated, the
method comprising:

hot-filling the plastic bottles;

capping the hot-filled plastic bottles;

creating a vacuum in each of the hot-filled and capped plastic bottles by cooling,
each vacuum causing temporary deformation of the corresponding plastic bottle at the
annular smooth sidewall portion, the temporary deformation for each plastic bottle
causing the plastic bottle to be in a semi-collapsed state;

conveying the plastic bottles in the temporary deformed semi-collapsed state such
that each said plastic bottle is in contact with a plurality of other plastic bottles, the first
and the second concave hoop rings for each said plastic bottle providing for substantially
stable touch points for conveyance of the plastic bottles while said plastic bottles are
conveyed in the temporary deformed semi-collapsed state; and

after said conveying, activating the moveable element of each said conveyed
plastic bottle, said activating including moving the moveable element from a first
position to a second position, the second position being more toward the interior of the
plastic bottle than the first position, and said activating removing at least a portion of the

vacuum.
23. The method according to Claim 22, wherein during said hot-filling, said
capping, said creating a vacuum, said conveying, and said activating, the moveable

element is above the standing surface at all times.

24. The method according to Claim 22, wherein activating the moveable element

is by a mechanical apparatus.

25. The method according to Claim 22, wherein activating the moveable element

is performed without physically touching the moveable element.
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26. The method according to Claim 22, wherein the portion of the vacuum is the

entire vacuum.

27. The method according to Claim 22, wherein the portion of the vacuum is less
than the entire vacuum, and the method further comprises removing a portion of the

remaining vacuum using one or more supplemental vacuum panels.

28. The method according to Claim 27, wherein the portion of the remaining

vacuum is the entire portion thereof.

29. The method according to Claim 22, wherein said activating the moveable

element removes the entire vacuum and creates a positive pressure in the plastic bottle.

30. The method according to Claim 22, wherein said activating includes non-
physical pressurization of the plastic bottle by movement of one or more of the moveable

element and/or one or more supplemental vacuum panels.

31. A system for handling filled containers, each said container including a body
and a base defining an inner volume, the body having a first annular portion, a second
annular portion, and a sidewall portion, and the base forming a standing surface for the
container and having a bottom end thereof with a moveable element configured to be
movable from a first, outwardly inclined position to a second, inwardly inclined position,
the system comprising:

filling means for filling a container with a product, the product being at an
elevated temperature;

capping means for capping and sealing the filled container with a cap;

cooling means for cooling the filled and capped container, the cooling creating a
vacuum in the container, the vacuum causing temporary the container temporarily to
become partially collapsed;

handling means for handling the cooled container temporarily partially collapsed

such that one or more substantially stable touch points of the container are in contact with
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corresponding one or more substantially stable touch points of at least one other
container, the one or more substantially stable touch points being facilitated by an
associated one of the first annular portion and the second annular portion; and
inverting means for inverting the moveable element from the first, outwardly
inclined position to the second, inwardly inclined position, the inverting removing a

portion of the vacuum.

32. The system according to Claim 31, wherein the portion of the vacuum is the
entire vacuum, and such removal of the entire portion of the vacuum places the container

in a substantially non-collapsed state.

33. The system according to Claim 31, wherein during said filling, said capping,
said cooling, said handling, and said inverting, the moveable element is above the

standing surface at all times.

34. The system according to Claim 31, wherein said inverting means is a

mechanical apparatus.

35. The system according to Claim 31, wherein said inverting means removes the

entire vacuum and creates a positive pressure in the container.

36. The system according of Claim 31, wherein said inverting means inverts the

moveable element without physically touching the moveable element.

37. The system according to Claim 31, wherein said inverting means is the

vacuum and the configuration of the container and the moveable element.

38. A method for conveying a plurality of filled plastic containers, each said
plastic container including a body portion and a base portion, the base portion forming a
support surface for supporting the container on a substantially flat surface and the base

portion having a moveable element arranged at a bottom end thereof, the moveable
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element being moveable substantially permanently to remove a vacuum in the container,
the method comprising:

cooling a plurality of hot-filled and capped plastic containers, said cooling
creating a vacuum in each of the hot-filled and capped plastic containers, each said
vacuum causing a portion of the corresponding plastic container to collapse;

conveying the plastic containers while temporarily compensating for respective
collapsed portions; and

activating, after said conveying, the moveable element of each said plastic
container, said activating including moving the moveable element from a first position to

a second position substantially permanently to remove a portion of the vacuum.

39. The method according to Claim 38,

wherein the body portion of each said plastic container includes a first annular
portion, a second annular portion, and a smooth sidewall between the two annular
portions,

wherein the portion of the plastic container to collapse is the smooth sidewall,
with substantially no collapsing of the first annular portion and the second annular
portion, and

wherein said conveying is such that each said plastic container is in contact with a
plurality of other plastic container, the first and the second annular portions for each said
plastic container providing for substantially stable touch points for conveyance of the

plastic containers.

40. The method according to Claim 38, wherein one or more supplemental

vacuum panels temporarily compensate for the vacuum during said conveying.
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