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(54) Flexible package having an automatic closure feature

(57)  Areclosable flexible package (10) is suitable for
retail sale of food products and is comprised of a film
material. The flexible package includes a pair of semi-
rigid strips (14,16) to the walls of the flexible package
and positioned parallel to the package opening. The
semi-rigid strips (14,16) are configured and arranged to
nest together and bias toward one another. Upon open-
ing of the package, the semi-rigid strips (14,16) are move-
able between a closed position and an open position.
Further, the semi-rigid strips (14,16) are configured such
that they automatically reelose the package when the
strips are released from the open position.
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Description
Technical Field

[0001] This invention relates generally to packaging,
and more particularly to a disposable food packaging
comprising a pouch made of a film material with an au-
tomatic closure feature.

Background

[0002] Flexible film packages are well known in the art
and typically comprise disposable pouches commercially
produced on high-speed form-fill-seal machines from
rolls of plastic film material. The flexible film packages
have cavities within which pluralities of contents, such
as food products, are stored. Consumers often consume
only a portion of the package’s contents. A package re-
closability feature allows the user to discharge a portion
of the contents through the package opening and then
seal the opening to reclose the flexible package.

[0003] Numerous reclosable flexible packages are
wellknownin the art. By one approach, reclosable flexible
packages have press-to-close zipper closures. Press-to-
close zippers require alignment of two profiles located
on opposing package walls to interlock the closure and
reclose the package. This alignment may be cumber-
some and/or time consuming for consumers, especially
younger or older consumers who may have limited man-
ual dexterity. In addition, if a particulate food product, like
shredded cheese or bread crumbs, is stored within the
flexible package, the particulate may interfere with the
alignment of the zipper profiles, which often have narrow
channels or tracks.

[0004] In another approach, the reclosable flexible
packages include a slider zipper closure. The slider clo-
sures on these flexible packages assist with the align-
ment of the two profiles located on the package walls;
however, these slider closures require additional plastic
material and manufacturing that come with additional
costs. While the sliders allow the users to more easily
align the package wall profiles, the slider create a slight
opening between the slider and the side seal when the
package s in the closed configuration. Further, the zipper
slider remains on the slider tracks when the package is
in the open position and the slider extends into the open-
ing, thereby slightly reducing the size of the pouch open-
ing.

[0005] In addition, typical recloseable flexible packag-
es do not automatically reclose themselves. These re-
closable flexible packages typically require affirmative
manual action to reclose. Thus, the user must remember
to close the package and accurately press-to-seal the
closure or pull the zipper slider to the closed configuration
between each usage. Further, if one of these reclosable
flexible package is in inadvertently dropped, while open,
the contents may be permitted to spill out. The consumer
must remember or have sufficient time to reclose the
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package to avoid possible spilling or spoilage of the pack-
age contents.

Summary

[0006] The package described herein comprises a
flexible pouch made of film material and a pair of semi-
rigid strips attached to the walls of the flexible pouch po-
sitioned such that the semi-rigid strips align and bias to-
ward one another. Upon removal of the top portion, the
semi-rigid strips are moveable between a closed position
and an open position. Further, the semi-rigid strips are
configured such that they automatically reclose the pack-
age when the strips are released from the open position.
The strips may extend along the entire width of the flexible
pouch or may extend between the side seals of the
pouch.

[0007] To commercially produce the self-closing flex-
ible package having the semi-rigid strips, high-speed
form-fill-seal equipment having a vertical or horizontal
configuration may be employed. In one embodiment,
cavities are formed out of film material in an in-line op-
eration such that the strips may be added to the inside
or outside surfaces of the film material. The semi-rigid
strips may be secured to the front and back panels by
heat sealing or adhesive bonding.

Brief Description of the Drawing

[0008] The above needs are at least partially met
through provision of the flexible pouch having an auto-
matic closure feature described in the following detailed
description, particularly when studied in conjunction with
the drawings, wherein:

[0009] FIC. 1 comprises a front elevational view of a
flexible package as configured in accordance with vari-
ous embodiments of the invention;

[0010] FIG. 2 comprises a cross sectional view of the
flexible package of FIG. 1 along line 2-2;

[0011] FIG. 3 comprises an isometric cross sectional
view of the flexible package of FIG. 1 in the open config-
uration;

[0012] FIG. 4 comprises a cross sectional view of the
flexible package of FIG. 1 in the open configuration;
[0013] FIG. 5 comprises a perspective view of the flex-
ible package of FIG. 1 in the open configuration;

[0014] FIG. 6 comprises a front elevational view of an-
other embodiment of a flexible package;

[0015] FIG. 7 comprises a cross sectional view of the
flexible package of FIG. 6 along line 7-7;

[0016] FIG. 8 comprises a rear elevational view of an-
other embodiment of a flexible package;

[0017] FIG. 9 comprises a cross sectional view of the
flexible package of FIG. 8 along line 9-9;

[0018] FIG. 10 comprises a cross sectional view of an-
other embodiment of a flexible package;

[0019] FIG. 11 comprises a perspective view of the
flexible package of FIG. 10 in the open configuration;
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[0020] FIG. 12 comprises a partial perspective view
illustrating an apparatus as configured in accordance
with an embodiment of the invention;

[0021] FIG. 13A comprises a partial perspective view
illustrating an apparatus configured in accordance with
an embodiment of the invention;

[0022] FIG. 13B comprises a partial perspective view
illustrating an apparatus as configured in accordance
with an embodiment of the invention;

[0023] FIG. 14 comprises a partial perspective view
illustrating an apparatus as configured in accordance
with an embodiment of the invention,

[0024] FIG. 15 comprises a perspective view of a of
another embodiment of a flexible package;

[0025] FIG. 16 comprises a cross sectional view of the
flexible package of Fig. 15

[0026] FIG. 17 comprises a perspective view of the
flexible package of Fig. 15 in the open configuration;
[0027] FIG. 18 comprises a perspective view of anoth-
er embodiment of a flexible package;

[0028] FIG. 19 comprises a cross sectional view of the
flexible package of FIG. 18.

[0029] Skilled artisans will appreciate that elements in
the figures are illustrated for simplicity and clarity and
have not necessarily been drawn to scale. For example,
the dimensions and/or relative positioning of some of the
elements in the figures may be exaggerated relative to
other elements to help to improve understanding of var-
ious embodiments of the present invention. Also, com-
mon but well-understood elements that are useful or nec-
essary in a commercially feasible embodiment are often
not depicted in order to facilitate a less obstructed view
of these various embodiments of the present invention.
It will further be appreciated that certain actions and/or
steps may be described or depicted in a particular order
of occurrence while those skilled in the art will understand
that such specificity with respect to sequence is not ac-
tually required. It will also be understood that the terms
and expressions used herein have the ordinary technical
meaning as is accorded to such terms and expressions
by persons skilled in the technical field as set forth above
except where different specific meanings have otherwise
been set forth herein.

Detailed Description

[0030] Generally speaking, pursuant to these various
embodiments, a flexible package or pouch with an auto-
matic closure feature is illustrated in Figs. 1-11. The flex-
ible pouch 10, as shown in Figs. 1-5, may be used for
packaging food products 12, such as particulate food
products including shredded cheese, cereal, and trail
mix, to note but a few. The flexible pouch 10 has a pair
of curved semi-rigid strips 14, 16 that run parallel to the
pouch opening. The curved, semi-rigid strips 14, 16 are
configured and arranged to nest together and bias toward
one another. The first and second semi-rigid strips 14,
16 are secured to the opposed front and back panels 18,
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20 of the flexible pouch 10 and the biasing of the strips
14., 16 biases the panel 18, 20 to the closed configura-
tion. The flexible pouch 10 may be comprised of a flexible
film material that is formed using high-speed form-fill-seal
equipment. The flexible pouch may have a variety of
seals, folds, and other features as determined by a variety
of considerations, such as the products stored in the
pouch and the method of manufacturing the pouch, to
note but a few.

[0031] In one illustrative embodiment, as depicted in
Fig. 1, the flexible pouch 10 includes front and back pan-
els 18, 20 that have a side seals 22, a top seal 24, and
a bottom fold 26. To facilitate access to the product, the
flexible pouch 10 includes a removable top portion 28. A
distance below the removable top portion 28, the front
and back panels 18, 20 have curved semi-rigid strips 14,
16 located thereon. Upon removal of the top portion, the
curved semi-rigid strips 14, 16 are movable between an
open position permitting dispensing of the food product
and a closed position that limits or prevents egress of the
food product.

[0032] As shown in Fig. 1, the side seals 22 extend
along the outside edges of the panels 18, 20 to create
the pouch 10. The side seals 22, top seal 24 and similar
seals discussed herein may be conventional heat-seals.
Such conventional heat seals may be created by recip-
rocating heat sealing bars or other suitable sealing ap-
paratus and are well known to those skilled in the art.
[0033] In addition, the flexible pouch 10 includes an
area of weakness 30 that assist the user with separating
the removable top portion 28 from the flexible pouch 10.
The area of weakness 30 may be a mechanical or laser
score line. This line may be linear or non-linear. If the
area of weakness is non-linear, the flange at the top of
the package (discussed below) may not extend entirely
across the package width. In addition to a laser score
line, the area of weakness 30 may include perforations.
The score line or perforations may be extended along
the entire width of the flexible pouch 10. Instead, or in
addition to a score line, the area of weakness 30 may
include a tear initiation feature 32 along only a portion of
the pouch, such as, for example, a small V-notch or slit
on one edge of the package. For example, as shown in
Fig. 1, the area of weakness 30 may include a tear initi-
ation feature 32 aligned with a score line.

[0034] Where the flexible pouch 10 is used for food
products 12, a hermetic seal 34 is desirable to ensure
product freshness. The hermetic seal 34 may have a
pealably openable characteristic. In the illustrative em-
bodiment of Fig, 1, the pealable hermetic seal 34 is po-
sitioned below the curved semi-rigid strips 14, 16. In an-
other embodiment, the hermetic seat 34 be created by
the top seal 24 if the area of weakness 30 takes the of a
score line as opposed to perforations, which would inter-
fere with the hermetic seal 34 created by the top seal 24.
In addition, the flexible pouch 10 may have a tamper ev-
idence feature.

[0035] Below the area of weakness 30, the front and
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back panels 18, 20 each have a curved semi-rigid strip
14, 16 secured thereon. The curved semi-rigid strips 14,
16 have a slight arc and are positioned on the panels 18,
20 such that the curved strips nest tightly together. More
particularly, the curvature of the first curved semi-rigid
strip 14 aligns in the same direction as the curvature of
the second curved semi-rigid strip 16 as illustrated in Fig.
2. The radius of curvature of the curved semi-rigid strips
14, 16 may be larger or smaller than that illustrated in
Fig. 2.

[0036] The curved semi-rigid strips 14, 16 may have a
variety of dimensions. For example, the strips 14, 16 may
have a radius of curvature from 0.125 to 6.0 inches, a
thickness of 0.007 to 0.050 inches, a height of 0.125 to
2.5 inches, and a length of 0.75 to 20 inches. In one
illustrative embodiment, the curved semi-rigid strips 14,
16 are about 1.25 inches in height, 5.75 inches in length,
with a radius of curvature of 1.25 inches, and a thickness
of about 0.015 inches. Depending on the dimensions and
features of the flexible pouch 10, the curved semi-rigid
strips 14, 16 may extend the entire width of the package,
as shown in Fig. 1, or may extend in between the side
seals 22 such that the strips 14, 16 terminate at the inside
margin of the side seal 22. Other embodiments are con-
templated, such as, for example, an embodiment having
curved semi-rigid strips 14, 16 thatterminate in the middle
of the side seals 22.

[0037] As suggested, the curved semi-rigid strips 14,
16 bias toward one another to automatically close the
flexible pouch 10 upon release from the open position.
The curved semi-rigid strips 14, 16 are in their stable
resting configuration when they are extended to their full
length. When the curved semi-rigid strips 14, 16 are sep-
arated and moved to a fully open position, as shown in
Figs. 3 and 4, lengthwise tension is induced in the strips
14, 16 such that when the strips are released from that
position, they automatically move to the fully extended
position which brings the strips 14, 16 together tightly
and closes the flexible pouch 10. Further, in addition to
the curved semi-rigid strips 14, 16 imparting an automatic
closure feature to the flexible pouch 10, the strips 14, 16
create an audible when the flexible package recloses.
The audible snap assures the consumer that the package
is securely closed and the unused portion of the contents
will remain fresh.

[0038] As shownin Fig. 1, the curved semi-rigid strips
14, 16 are positioned parallel to the opening created at
the top of the pouch 10 upon the removal of the top portion
28. In addition, the curved semi-rigid strips 14, 16 are
positioned a distance form the area of weakness 30. In
one embodiment, the strips 14, 16 are positioned about
0.75 inches from the top film edge. This distance may
vary and a desired distance may be between 0.125 and
2.0 inches.

[0039] The curved semi-rigid strips 14, 16 may be com-
prised of a variety of materials including a relatively heat
resistant polymer such as polyethylene terephthalate
(PET), high impact polystyrene (HIPS), polypropylene
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(PP), high density polyethylene (HDPE), another of a va-
riety of relatively stiff polymers, or a thin strip of resilient
metal such as a thin strip of steel. The curved semi-rigid
strips 14, 16 may be secured to the panels 18, 20 in a
variety of manners such as, for example, by heat sealing
or adhesive bonding. Further, the strips 14, 16 may be
attached to the inside or outside surfaces of the panels
18, 20. By one approach, the first and second curved
semi rigid strips 14, 16 have an external heat seal layer
compatible with a sealant on the respective front and
back panels 18, 20.

[0040] The semi-rigid spring-loaded strips 14, 16 may
be produced in a variety of manners such as by stamping,
injection molding, thermoforming, extrusion, or by a com-
bination of two or more of these processes. For example,
the strips may be stretched and rapidly quenched after
profile extrusion. In addition, the curved semi-rigid strips
14, 16 may be produced either as separate elements,
pairs, or as a continuous ribbon of strip material wound
onto a reel. In one embodiment, the curved semi-rigid
strips 14, 16 may be brought to the line in pre-cut strips.
In another manufacturing process, the curved semi-rigid
strips 14, 16 may be formed in-line. For example, in one
embodiment, the material from which the curved semi-
rigid strips 14, 16 is formed is wound on a reel in a flat
farm such that the curvature of the semi-rigid strips 14,
16 is imparted by a forming process such as a thermo-
forming tool when the material is unwound from the reel.
[0041] Turning now to Figs. 3 and 5, the flexible pouch
10 is illustrated in the open configuration. Above the
curved semi-rigid strips 14, 16 and below the area of
weakness 30, a portion of film material extends, which
comprises the panel flanges 36, 38. Thus, when the re-
movable portion 28 has been separated from the flexible
pouch 10, the panel flanges 36, 38 extend above the
curved semi-rigid strips 14, 16 and may be grasped by
the user. In one illustrative embodiment, the strips 14, 16
are positioned between 0.5 and 1.0 inches from the top
edge of the film material. Thus, in one illustrative embod-
iment, the panel flanges 36, 38 may be between 0.25
and 0.8 inches in height. Such panel flanges 36, 38 pro-
vide loose film for easy grasping, which assists with the
opening of the pouch 10.

[0042] To open the flexible pouch 10, the user may
manually grasp and pull the front and back panel flanges
36, 38 apart from one another. Pulling the panel flanges
36, 38 with a mild force causes the package to move to
a fully open configuration. Once opened, the flexible
pouch 10 may be held in the fully open configuration by
applying longitudinal compression to the sides of the flex-
ible pouch 10 where the curved semi-rigid strips 14, 16
terminate. Continuous application of such longitudinal
compression retains the flexible pouch 10in the fully open
configuration, as shown in Figs. 3 -5. The fully open con-
figuration allows significant access to the food products
stored within the flexible pouch 10. In one embodiment
the flexible package is sized to allow one-hand manual
application of the longitudinal compression.
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[0043] Upon release of the longitudinal compression,
the spring-tension of the curved semi-rigid strips 14, 16
causes them to snap back to the closed position thereby
automatically closing pouch 10. As mentioned, the clos-
ing action may be rapid and accompanied by an audible
snap sound. After returning to the closed position, the
matching curvature of the curved semi-rigid strips 14, 16
is forced tightly together creating a secure closure at the
top of the flexible pouch 10.

[0044] Turning now to Figs. 6 and 7, there is illustrate
another embodiment of a flexible pouch. In this and sub-
sequent embodiments, similar flexible pouches are illus-
trated having slightly different features. For convenience,
features of the various embodiments that correspond to
features already discussed with respect to previously dis-
cussed embodiments are identified using the same ref-
erence numeral in combination with a prefix (such as ’1’)
to distinguish the different embodiment. For example,
flexible pouch 110 corresponds to previously described
flexible pouch 10.

[0045] As shownin Fig. 6, flexible pouch 110 includes
side seals 122, a top seal 124 and a bottom seal 142.
This embodiment may be produced out of two rolls of film
material that are heat sealed together. In this example,
the curved semi-rigid strips 114, 116 extend to the outside
of the side veals 122. As shown in Fig. 7, the flexible
pouch 100 comprises a front panel 120 that is generally
vertical and a back panel 118 within which a bulge is
created to accommodate a plurality of food product 112,
[0046] Turning now to Figs. 8 and 9, there is illustrated
another embodiment of a flexible pouch 210. The flexible
pouch 210 includes a bottom seal 242, side folds 244,
and a lap or fin seal 246 along the back of the flexible
pouch 210. The fin seal 246, like side seals 22, may be
conventional heat seals. As shown in the illustrative em-
bodiment of Fig. 9, the curved semi-rigid strips 214, 216
are secured to the outside surfaces of the front and back
panels 218, 220.

[0047] Inyetanotherillustrative embodiment, depicted
in Figs. 10 and 11, a flexible pouch 310 is illustrated. The
flexible pouch 310 is similar to the flexible pouch 10 de-
scribed above except that flexible pouch 310 has only
one curved semi-rigid strip 314 secured to one of either
the front or back panels 318, 320. Such an embodiment
functions similarly to the previously discussed embodi-
ments, except that the closure may not be as air-tight as
the previous embodiments but the flexible pouch 310 us-
es less strip material and thus has a cost savings.
[0048] As mentioned above, the method of manufac-
turing the flexible pouches may affect the particular seals,
folds, and various other features of particular flexible
pouches. A variety of manufacturing methods are avail-
able to commercially produce the flexible pouches and
a few examples will be discussed herein and illustrated
in Figs. 12-14. The flexible pouches may be made in a
high-speed form-fill-seal (FFS) operation that produces
up to 800 packages per minute. The FFS operation may
be on a vertical FFS machines as illustrated in Fig. 12 or
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also may be on a horizontal FFS machine as illustrated
in Figs. 13A and 13B or on a horizontal thermoform-fill-
seal (HTFFS) machine as shown in Fig. 14. The curved
semi-rigid strips may also be secured to the pouches in
a variety manners, such as by heat sealing or adhesive
bonding via an add-on equipment module designed to
work in harmony with the pouch-making machines of the
FFS operation.

[0049] Inone illustrative embodiment shownin Fig. 12,
the flexible pouches are made in a vertical FFS or bag-
ging line. A series of flexible pouches is formed from a
roll of film 48, such that the front and back panels of the
film material define a cavity. By one approach, a web of
the rolled film material is fed over a folding shoulder 50
such as a forming collar and mandrel to provide it with a
tubular shape. Opposite longitudinal edges of the film are
brought together around the fill tube 49. The longitudinal
edges are sealed, such as by a seal tool 52 to form a fin
seal, or overlapped to form a lap seal. In one illustrative
embodiment, the curved semi-rigid are wound on reels
54. The are into alignment with a reciprocating seal tool
56 for attachment to the walls of the flexible pouch. A
bottom seal for the pouch is also formed by the recipro-
cating sealing tool 56, which may include a pair of recip-
rocating sealing bars. The reciprocating sealing bars are
heat sealing bars maintained at a desired temperature
to apply heat and pressure to the front and rear walls.
Further, the heat seal bars are brought together on op-
posite sides of the tubular web so that heatis conductively
transferred to the film from both sides while pressure is
applied. The sealing bars may be used in an intermittent
or continuous operation. In an intermittent operation, the
film is stopped while the sealing bars engage the film. In
a continuous operation, the sealing bars may move ver-
tically at the machine speed as they engage the film.
During operation, sealing tool 56 attaches the curved
semi-rigid strips and creates a top seal in a lower pouch
and creates a bottom seal in an upper pouch at roughly
the same time. In addition, sealing tool 56 may contain
a reciprocating knife which acts to separate the bottom
pouch from the upper pouch. Once the operation is com-
plete and the upper pouch has been filled with food prod-
uct, the upper pouch advances downward and becomes
the bottom pouch to which curved semi-rigid strips are
attached. In addition to attaching the strips and sealing
the pouches, the sealing tool 56 may also be used to
impart the curvature to the curved semi-rigid strips and/or
to create the area of weakness. By one approach, the
sealing tool 56 has a cutting device associated therewith
to create a perforation across the top of the package or
a notch at the edge of the package to aid in tear initiation.
By another approach, the area of weakness in the pouch
is not perforated at the package line but is pre-scored
(mechanically or with a laser) at the film manufacturer.
[0050] As mentioned, the strips are attached to flexible
pouches such that the curvature of the first curved semi-
rigid strip aligns with the curvature of the second curved
semi-rigid strip. The strips may be attached to the vertical
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FFS pouch in a variety of manners, e.g., hot melt adhe-
sive, pressure sensitive adhesive, and heat sealing, to
note but a few options. As mentioned above, the curved
semi-rigid strips may be applied to the outside surfaces
ofthe walls. Inone vertical FFS process, the curved semi-
rigid strips have an external heal seal layer compatible
with a sealant on the outside surface of the package
walls. In one such vertical FFS operation, the curved
semi-rigid strips are secured to the front and back panels
in a direction perpendicular to the machine direction on
the outside surface of the panels.

[0051] After a bottom seal is formed in the flexible
pouch, the partially formed flexible pouch is then filled
with food product, which is introduced into the pouch via
the fill tube 49. In one embodiment, an area of weakness
is formed in the flexible pouches to define a removable
top portion. By one approach, a notch, score line, or other
feature to facilitate removal of the top portion of the pack-
age may then be formed near the top of the pouch. A
hermetic seal may also be created in the disposable
pouch. The sealing tool 56 may perform a variety of func-
tions simultaneously, including: creating the bottom seal
of the pouch that is about to be filled with product; attach-
ing the semi-rigid strips to the upper portion of the front
and back panels and creating a peelable heat seal just
below the strips on the pouch that was just filled; and
having a reciprocating knife or cutting tool which sepa-
rates the pouch that was just filled from the following one
which is about to be filled. The reciprocating cutting tool
may also create an area of weakness such as a perfo-
ration across the top of the package or a notch at the
package edge. By another approach, the area of weak-
ness in the pouch is not perforated at the package line
butis pre-scored (mechanically or with a laser) at the film
manufacturer such that the scored area of weakness is
built into the film as it arrives from the manufacturer. If
such an approach is taken, the film should be positioned
on the packaging machine via optical registration so that
the previously imparted scorelineis in the correct position
when the flexible pouch is formed.

[0052] There are a variety of alternative steps to those
described in this vertical FFS operation. Also, high speed
techniques may be employed instead of application of
heat and pressure by heat seal bars as described above.
For example, RF energy, ultrasonic energy or other tech-
niques may be employed.

[0053] In another example, shown in Fig. 13A, flexible
pouches are manufactured in a horizontal FFS or a flow-
foim wrapper. Like the vertical process described above,
aseries of flexible pouches is formed and the film material
defines a cavity having front and back panels. Fig. 13A
illustrates a single roll of film 148 folded at a folding ap-
paratus 150 and then sealed with a sealing die 152 to
form pouch cavities in series with one another. After the
film is formed into cavities, the cavities are filled with food
product. The strip-alignment roller 158 is set at an angle
to cause the strips to turn after unwinding and to be re-
directed so that they are aligned in the proper orientation
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for attachment to the flexible pouches. As shown in FIG.
13A, a double roll of strips 154a is located on the reel.
As the strips are positioned and sealed to the pouches
and the pouches are advanced in the machines direction,
the strips are continuously unwound from the roll 154a
and advanced in the machine direction along with the
pouches. As the double layer of continuous strips 154a
is unwound, the strips are dispensed from the roll and
positioned between the two front and back panels of the
film material. In this embodiment, the strips are sealed
to the inside surface of the front and back panels. As
shown in Fig. 13A, the seal bars 156 seal the flexible
pouch and strips from both sides of the pouch. By one
approach, having the strips on the inside of the pouch
material makes the sealing process easier because the
sealing bars 156 are configured to transfer heat through
the pouch material, which is thinner than the semi-rigid
strips. Whereas, the strips may be of a thicker material
and thus, may require more, heat, pressure, or time, to
be affected by the heat seal process. The sealing bars
156 may also create an area of weakness in the package
such as by a cutting device associated therewith. By an-
other approach, a separate mechanical or laser score
tool (not shown) may be employed in-line to create the
score line in the formed packages. By yet another ap-
proach, the area of weakness such as the score line is
already formed in the film when the film arrives from the
manufacturer.

[0054] In another embodiment such as that shown in
Fig. 13B, the flexible pouches are made in a horizontal
FFS or a flow-wrapper line similar to the example shown
in Fig. 13A. A series of flexible pouches is formed from
asingleroll of film 148 that is folded at a folding apparatus
150, such as a folding plow as shown in Fig. 13B, and
then sealed with a sealing die 152 to form pouch cavities
in series with one another. After the film is formed into
cavities, the cavities are filled with food product. In the
illustrative embodiment of Fig. 13B, the horizontal FFS
process has two separate reels 154b with curved semi-
rigid strips, instead of the single roll of double layer strips
154a shown in Fig. 13A. A continuous ribbon of curved
semi-rigid material is dispensed to the line from the reel
and then secured to the pouch cavities at sealing die 156.
Itis also contemplated that pre-cut strips may be brought
in-line and secured to the flexible film pouches. The scal-
ing die 156 also imparts a top seal to the flexible pouch
and may also create a peelable seal, if desired. The filled
cavities are then separated from one another, such as
by a reciprocating knife, not shown.

[0055] In yet another embodiment, illustrated in Fig.
14, the flexible pouches are made on horizontal theimo-
form-fill-seal equipment (TFFS). As shown, such a proc-
ess may employ two rolls of film material 248a, 248b. A
series of product cavities are thermoformed from a flex-
ible plastic bottom film 248b, which can then be filled with
a food product. The forming of the bottom film 248b oc-
curs atthermoforming station 260. After the lower cavities
are filled with a product, the curved semi-rigid strips are
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introduced at the proper position between the top and
bottom films. The strips may arrive to the in-line process
pre-cut or on a continuous reel of semi-rigid spring strip
material that may or may not require further forming
processing. In the illustrative embodiment of Fig. 14, the
curved semi-rigid strips are positioned on two reels 254,
mated together with one another at strip roller guide 258,
and brought in series to be attached to the flexible pouch.
[0056] After alignment of the curved semi-rigid strips
and the top and bottom films, the films and the semi-rigid
strips enter a sealing station 256. This sealing station
256 is generally contained within a vacuum chamber,
especially when the food product requires low oxygen
vacuum packaging or modified atmosphere packaging.
Within the sealing station 256 are an upper moveable
heated seal bar 257a and an unheated moveable lower
seal support die 257b, which act together to apply heat
and pressure to the upper and/or lower films, accomplish-
ing all of the necessary heat seals to define the final pack-
age (such as the package shown in Figs. 6 and 7) includ-
ing the side seals, the top and bottom seals, the peelable
seal below the semi-rigid strips, as well as sealing the
curved semi-rigid strips to the top and bottom films.
[0057] Upon leaving the sealing station 256, the
formed flexible pouches move in series to a trim station
262 where the pouches are separated from one another.
The trim station 262 may also create the area of weak-
ness in the pouches such as by a cutting device. Alter-
natively, a separate mechanical or laser score tool (not
shown) may be employed in-line to create the score line
in the film as it is unwound from the roll, prior to forming
the packages. By another approach, the area of weak-
ness is already formed in the film when the film arrives
from the manufacturer. However, if pre-scared film is em-
ployed it should be registered on the packaging machine
so that the scored line is in the correct position once the
pouches have been formed.

[0058] By one horizontal TFFS process, the strips are
sealed between the top film 248a and the bottom film
248b such that they are attached to the inside surfaces
of the bottom film and the top film. More particularly, the
film may have a heat scalable layer on the inside surface
which seals to the resin material of the semi-rigid strips.
In yet another embodiment, the strips have an external
heat seal layer compatible with a sealant on the inside
surface of the film.

[0059] The film material or substrate of the flexible
pouch may be formed as a polymeric sheet of various
plastic polymers, copolymers, co-extrusions and/or lam-
inations. Further, the film material may be a monolayer
polymeric film or a multilayer laminate comprising an out-
er layer of durable material and one or more inner barrier
layers and sealant layers. The multilayer combination
may be comprised of polyolefin such as polyethylene
(high, medium, low, linear low, and/or ultra low density
polymers including metallocene), polypropylene (non-
oriented, oriented, and/or biaxially oriented); polybuty-
lene; ethylene vinyl acetate (EVA); polyamides (non-ori-
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ented, oriented, and/or biaxially oriented) such as nylon;
polyethylene terephthalate (non-oriented, oriented,
and/or biaxially oriented); polyvinyl chloride; ethylene vi-
nyl alcohol (EVOH); polyvinylidene chloride (PVDC); pol-
yvinyl alcohol (PVOH); polystyrene; or combinations
thereof. In addition, adhesive tie layers may also be used.
[0060] In addition to the curved, semi-rigid strips 14,
16 described above, itis also contemplated that the semi-
rigid strips may have alternative cross-sectional config-
urations. For example, an illustrative embodiment in Fig.
15 includes a flexible package 400 having a pair of semi-
rigid strips 414, 416 with a slight fold therein such that
the strips have a crease, angle, or v-shape imparted
thereto. The partially folded semi-rigid strips 414, 416
extend nearly the entire width of the package and are
parallel to the pouch opening. The partially folded, semi-
rigid strips 414, 416, like previous strips, have matching
profiles and are configured to automatically close the
package 400 once the partially folded, semi-rigid strips
414, 416 are released from an open position. More par-
ticularly, once released from the open position, the strips
and associated panels 418, 420 are forced tightly togeth-
ercreating asecure closure at the top of the flexible pouch
400.

[0061] As with curved, semi-rigid strips 14, 16, the par-
tially-folded semi-rigid strips 414, 416 are configured and
arranged to nest together and bias toward one another.
The first and second partially-folded, semi-rigid strips
414, 416 are secured to the opposed front and back pan-
els 418, 420 of the flexible pouch 400 such that the pro-
files of the strips align in the same direction. Further, the
biasing af the strips 414, 416 biases the panels 418, 420
to the closed configuration. The pouch 400 may be com-
prised of a thin, flexible film material such as that formed
using high-speed form-fill-seal equipment previously dis-
cussed. While the package 400 includes a side seal 422g
a top seal 424, and a bottom seal 426, a variety of seals,
folds, and other pouch features are contemplated for use
with the partially-folded, semi-rigid strips 414, 416.
[0062] The pouch 400, illustrated in Fig. 15, includes
an area of weakness 430 that facilitates removal of the
top portion 428. The area of weakness 430, by one ap-
proach, is positioned a distance below the top seal 424
and a distance above the partially-folded, semi-rigid
strips 414, 416 such that a portion of the front and back
panels 418, 420 comprises a flange 436, 438 that can
be manually grasped and separated to open the package
400 once the top portion 428 has been removed. While
flexible pouch 400 illustrates the partially-folded, semi-
rigid strips 414, 416 attached to inside surfaces of the
front and back panels 418, 420, as shown in Fig. 16, it
is also contemplated that the strips 414, 416 may be af-
fixed to outside surfaces. To ensure freshness of the food
product 412, the flexible pouch 10 may include a hermetic
seal. By one approach, the hermetic seal may include
the top seal 424. By another approach, the hermetic seal
may include a pealable hermetic seal 434.

[0063] Another illustrative flexible pouch 500, shown
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in Figs. 18 and 19, includes planar semi-rigid strips 514,
516. By one approach, the planar semi-rigid strips 514,
516 extend nearly the entire width of the package and
are parallel to the pouch opening. As with previous strips,
planar semi-rigid strips 514, 516 bias toward one another
such that the pouch automatically closes when the strips
514,516 and associated panels 518, 520 are forced tight-
ly together. The planar semi-rigid strips 514, 516 have a
flat profile and are secured to the front and back panels
518, 520 such that the strips 514. 516 generally overlap.
Thus, like previous strips, planar strips 514, 516 nest
together by overlapping or having significant surface to
surface contact. Additional configurations for the semi-
rigid strips are contemplated. Further, the flexible pouch
may have a variety of configurations with differing seals,
folds, and various other features.

[0064] Those skilledinthe artwill recognize that a wide
variety of modifications, alterations, and combinations
can be made with respect to the above described em-
bodiments without departing from the spirit and scope of
the invention, and that such modifications, alterations,
and combinations are to be viewed as being within the
ambit of the inventive concept.

Claims

1. A packaged food product suitable for commercial
mass production comprising:

a flexible pouch having a front panel and a back
panel made of film material;

a food product disposed within the flexible
pouch;

said flexible pouch comprising:

first and second semi-rigid strips, the first
semi-rigid strip attached to the front panel
and the second semi-rigid strip attached to
the back panel;

front and back panel flanges positioned
above the first and second semi-rigid strips;
wherein the first and second semi-rigid
strips are configured and arranged to bias
toward one another; and

wherein upon opening of the packaged food
product, the first and second semi-rigid
strips are movable between an open posi-
tion permitting dispensing of said food prod-
uct and a closed position that limits or pre-
vents egress of said food product.

2. The packaged food product of claim 1 further com-
prising a removable top portion, an area of weakness
that facilitates removal of the top portion, and a her-
metic seal.

3. The packaged food product of claim 2 wherein the
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first and second semi-rigid strips are configured and
arranged to nest together, the first and second semi-
rigid strips having a length, height and profile ar-
ranged such that the length of the first and second
semi-rigid strips is positioned parallel to the remov-
able top portion.

4. The packaged food product of claim 3 wherein profile
of the first semi-rigid strip is aligned in the same di-
rection as the profile of the second semi-rigid strip
such that the first and second semi-rigid strips sig-
nificantly overlap one another in the closed position.

5. The packaged food product of claim 4 wherein the
first and second semi-rigid strips are spring strips
configured and arranged to remain in the open po-
sition upon continuous application of a longitudinal
compression.

6. The packaged food product of claim 4 wherein the
flexible pouch automatically returns to the closed po-
sition that prevents egress of said food product when
the first and second semi-rigid strips are released
from the open position.

7. The packaged food product of claim 4 wherein the
length of the first and second semi-rigid strips ex-
tends along one of:

an opening of the flexible pouch between side
seals of the flexible pouch; or
an entire width of the flexible pouch.

8. The packaged food product of claim 4 wherein the
width of the flexible pouch is sized to facilitate one-
handed manipulation of the flexible pouch by apply-
ing manual pressure where the first and second
semi-rigid strips meet outer edges of the flexible
pouch.

9. The packaged food product of claim 1 wherein the
first and second semi-rigid strips are comprised of
at least one of:

a heat resistant polymer;

polyethylene terephthalate (PET);

high impact polystyrene (HIPS);
polypropylene (PP);

high density polyethylene (HDPE); and
a resilient steel.

10. The packaged food product of claim 1 wherein the
first and second semi-rigid strips have a profile,
wherein the profile is one of the following:

curved;
angled; and
planar.
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11. A method of mass producing a packaged food prod-
uct in high-speed form-fill-seal equipment compris-

ing:

forming a series of disposable pouches having
front and back panels made of Him material,
each of the disposable pouches defining a cavity
therein,

the cavity of the disposable with a product;
hermetically sealing the disposable pouches;
attaching a first semi-rigid strip to the front panel
and a second semi-rigid strip to the back panel
with each of the semi-rigid strips having a profile
aligned with the profile of the adjacent semi-rigid
strip such that the strips align, the first and sec-
ond semi-rigid strips being biased toward one
another; and

separating the disposable pouches from one an-
other.

12. The method of claim 11 further comprising forming
a removable top portion in the disposable pouches
defined by an area of weakness.

13. The method of claim 11 wherein the first and second
semi-rigid strips comprise at least one of:

pre-cut strips;

formed strip material dispensed from a reel; and
flat strip material dispensed from a reel in flat
form such that the profile of the first and second
semi-rigid strips is imparted by a thermal forming
tool when the material is unwound from the reel.

14. The method of claim 11 wherein attaching the first
and second semi-rigid strips comprises at least one

of:

heat sealing the first and second semi-rigid
strips to the inside surface of the front and back
panels;
heat sealing the first and second semi-rigid
strips to the outside surface of the front and back
panels;
adhesive bonding the firstand second semi-rigid
strips to the inside surface of the front and back
panels;
adhesive bonding the firstand second semi-rigid
strips to the outside surface of the front and back
panels.

15. The method of claim 11 wherein the first and second
semi-rigid strips are attached in at least one of:

an orientation parallel to the machine direction:
or

an orientation perpendicular to the machine di-
rection via a strip applicator module configured
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and arranged to cut and heat-seal the first and
second semi-rigid strips to the disposable
pouch.

16. The method of claim 11 wherein forming the series
of disposable pouches comprises at least one of
forming the series of disposable pouches in at least
one of:

horizontal thermoform-fill-seal equipment;
vertical thermoform-fill-seal-equipment;
horizontal form-fill-seal equipment; and
vertical form-fill-seal equipment.
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