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A self-expanding flexible pouch that can be used as

" the measuripg device for reconstituting a concentrated product

contained therein. The flexible pouch includes an extensible
stay located in the throat srea of the pouch that is blased
toward a circular or elliptical configuration but initially
held substantially flat in a stressed condition by the pouch's
sealed top portion. fihen the pouch's top portion is removed,
the extensible stay expands to its unstressed circular confi-
guration and thereby expands and opens the pouch's throat areas.
In a particularly preferred embodiment of the present inven-
tion, the pouch's bottom section is provided with a pleated
bottom gusset panel that is attached to the sidewall paneld
inner surface. When the reconstituting fluid is poured into

the pouch, the puouch's bottom gusset panel unfolds and drops
downward which allows the pouch's bottom section to also expand
and assume a substantially tubular configuration. Also dis-
closed are various barrier laminates from which pouches of the
present invention can be made which protect the pouch's contents
from 1ight, moisture, and air, and also resist the absorption of
égsential oils, flavoring components, and nutritional el:ments
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ABSTRACT

A self-expanding flexible pouch thet can be used as the measuring device
for reconstituting 8 concentrated product contained therein. The flexi-
ble pouch includes an extensible stay located in the throat area of the
pouch that {8 biased toward 8 circular or elliptical configuration but
initially held substantially flat in a stressed condition by the pouch's
sealed top portion. When the pouch's top portion is removed, the exten-
sible stay expands to its unstressed circular configuration and thereby
expands and opens the pouch's throat area. In a particularly preferred
embodiment of the present invention,,the pouch's bottom section is pro-
vided with a pleated bottom gusset panel that is attached to the side-~
wall panels' inner surface. When the reconstituting fluid 1s poured
into the pouch, the pouch's bottom gusset panel unfolds and drops down-
ward which allows the pouch's bottom gection to also expand and assume

a substantially tubular configuration. Also disélosed are various bar-
rier laminates from which pouches of the presént {nvention can be made
which protect the pouch's contehta from light, moisture, and air, and
also resist the absorption of essential olls, flavoring componénts, and

nutritional elements found in the product contained within the pouch.
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SELF- EXPANDING FLEXIBLE POUCH

TECHNICAL FIELD

The present invention relates to flexible packaging pouches, and more

pa;ticularly relates to flexible pouches that expand after opening.

BACKGROUND OF THE INVENTION

Many products are shipped and sdld incconcentrated form to reduce ship-
ping costs, storage space, and shelf space. For example, in the case

of citrus juice and other beverages, it is cost effective to first con-
centrate the product by removing a substantial portion of the juicels
water volume at the point of manufacture, and then ship it to the place
of salé in concentrated form. From there, the consumer typically empties
the beverage concentrate into a large container and reconstitutes the
beverage by adding a prescribed amount of water. In other cases, pro-
ducts are concentrated by necessity to "deactivage'" the product, and then
reactivatzd at the point of end use by adding a solvent or other fluid,

examples of which include latex ceménts and dpoxy glues that set up and
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harden shortly after the activating fluid is added.

Many different types of containers are used to package concentrated pro-
ducts. For example, composite foil-fiber cans are widely used to package
concentrated citrus and other fruit juices. However, these cans are not
entirely satisfactory because they are relatively expensive to make,
generally do not provide an adequate barrier to oxygen and moisture per-
meation, and tend to absorb some of the essential oils and critical fla-~
voring components that are present in the beverage concentrate. In addi-
tion, foil-fiber cans are notoriously difficult to open with a can opener
or by pulling the plastic strip located between the can's 1id and body
portion that is commonly used on some cans. Moreover, in the case of
frozen concentrated beverages, it is difficult to remove the contents

from a foll fiber can because the can's rigid sidewalls cannot be easily
squeezed to "milk" the product out, thereby requiring the use of a spoon
or other utensil to dig the frozen concentrate out of the can, One advan-
tage of the foll fiber can, however, is that after the can's contents

have been removed, it can be conveniently used as the means for accurately
measuring the amount of water that needs to be added to the beverage con-
centrate for proper reconstitution because the can's rigidity gives it

a constant, repeatable volume,

Citrus beverage concentrates are commonly packaged in 12 ounce (355 ml)
fpil-fiber cans that have instructions to fill the empty can with 3 vol-
umes of water to make 48 ounces (1.42 1) of single strength beverage,
i.e., a 3:1 reconstitution ratio. However, it has been found that even
more concentrated citrus beverages are possible, e.g. 5:1, to further
reduce ahipping-cocta and storage sppace-while still maintaining high
quality standards. However, if a more condentrated form of the beverage,
e.g. & 5:1 concentration ratio, is packaged in a foil fiber can to ulti-
mately make 48 ounces of single strengtl beverage, then the can would
initially hold 8 ounces (237 ml) of concentrate and yet need the ability
to hold 13.3 ounces (393 ml) of fluid to maintain the "add three cans of

water" routine that most consumers are familiar with. Obviously, a ¥3.3
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ounce can that initially holds only 8 ounces of product would have a huge
amount of headspace which would lead consumers to believe that some of
the product was missing. If the headspace is reduced to a normsl level,
then an 8 ounce can that contains a 5:1 concentrated beverage would
require 5 volumes of water to be added for proper reconstitution, which

might confuse eonsumers and require a major habit change.

Some concentrated products, most notably powder or dry beverages and
dehydrated foods, are packaged in pouches made of two superimposed fle-
xible films that are simply sealed together about their peripheral edges
and therefore relatively easy and inexpensive to make., However, it has
been found that consumers generally do not use the empty pouch as the
means of measuring the amount of fluid that needs to be added to the con-
centrated product, but instead use a separate device such as rigid measu-
ring cup. It is believed that this habit is primarily because such pouches
are very flexible and therefore difficult to grasp and pour from with con-
fidence when the pouch is full of fluid. In addition, since the sidewall
panels of most pouches are very flexible, they will deform or collapse

a substantial amount when grasped by a consumer, which significantly de-
cresses and varies the amount of reconstituting fluid that the pouch will
hold. Furthermore, in the case of liquid or semi-solid concentrated pro-
ducts, whiéh are typically very viscous and sticky, the product causes

the pouch's sidewalls to stick to one another when the pouch is opened,
thereby requiring the consumer to insert his fingers or anbther instru-
ment into the opened pouch to pry the pouch's sidewalls apart to gain

access to the product.

In light of the above, a principle object of the present invention 18 to
provide a flexible pouch for containing & concentrated product that can
be used as the means for accurately measuring the amount of fluid that

needs to be added to the concentrated product.

Another principle object of the present invention is to provide a fle-

xible pouch that will assume a predetermined configuration upon opening.

-3 -
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Yet another object of the present invention is to provide a flexible
pouch that exhibits superior barrier protection against light, moisture

and oxygen.,

Another object of the present invention is to provide a flexible pouch
that resists the migration into and absorption by the pouch of essential

oils and flavoring components found in the product contained therein.

Another object of the present invention is to provide a flexible pouch
that will collapse when discarded and thereby redice the volume of gene-

rated wvaste material.

A further object of the present invention is to provide a flexible pouch
for containing a concentrated product that is sufficiently rigid and
stable enough to allow a consumer to firmly grasp and pour a fluid from

the pouch wiih confidence.

Another object of the present invention is to provide a flexible pouch
for contmining a non-concentrated (single-atrengbh) product that is
sufficiently rigid and stable enough to allow a consumer to use the

pouch as a self-standing drinking cup.

Yet another object of the present invention is to provide a flexible
pouch that can be readily opened without having to use an implement such

as a pair of scissors of a knife.

Another object of the present invention 1s to provide a flexible pouch
for containing & concentrated product that is rigid enough to provide a
constant, predetermined volume for accurate fluid measurement and yet is

flex!ble enough so thatithe product can be squeezed or "milked-out” from

the pouch.

SUMMARY OF THE INVENTION

Self-expanding, flexible pouches of the present invention are particularly
useful in packaging concentrated products that need to be reconstituted
with a fluld at the point of end use, In a preferred embodiment of the

present invention, the self-expanding flexible pouch includes two super-
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imposed sidewsll panels preferably made from a barrier laminate that are
sealed together along their common top and side peripheral margine, The
pouch's throat ares is provided with a relatively stiff, resilient exten-
sibié stay that is biased toward an expanded, generally circular or ellip-
tical configuration but held substantially flat in a stressed mode by the
pouch's top seal. At least one line of weakness is preferably located
laterally across the pouch's sidewall panels between the pouch's top seal

and the extensible stay.

In a particulerly preferred eémbodiment of the present invention, the
bottom portion of the pouch is provided with a bottom gusset panel whose
peripheral edges are attached to the inner surface of the sidewall panels.
The gusset panel's midsection is folded into a pleated arrangement and

extends freely up into the interior of the pouch.

iIn use, & consumer grasps the pouch and removes the pouch's bop portion
with a scissors or other utensil, or tears the pouch along the line of
weakness if so provided. When the pouch's top portion 18 removed, the
extensible stay self-expands to its unsiressed configuration which spreads
the pouch's throat area into a generally flattened tubular configuration.
After the pouch's contents are emptied into a large container, the con-
sumer uses the now empty pouch as the means for measuring the amount of

reconstituting fluid that needs to be added. When this fluid is placed

“within the pouch, the:-pouch's throatoares further expands to a generally

tubular configuration while the pouch's bottom gusset panel unfolds and
allows the pouch's bottom gection to also expand into & generally tubular
configuration. The pouch overall hes then assumed a predetermined, gener-
ally tubular configuration with & predictable and repeatable internal vol-
ume such that it can be conveniently used as the means for accurately me&-
suring the amount of fluid necessaryffor properly reconstituting the con-

centrated product.

Self-expanding pouches of the present invention are also particularly use-

ful in packaging non-concentrated, i.e., single-strength products such as

-5 -
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liquid fruit juice beversges. When the pouch's top section is removed,
the pouch's throat area and bottom portion expand to give the pouch an
overall tubular configuration from which a consumer may conveniently

drink the beverage contained therein.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims that particularly point
out and distinctly claim the subject matter regarded as forming the pre-
sent invention, it is believed that the invention will be better under-
stood from the following detailed description with reference to the

dravings in whtch:

FIG. 1 is a schemtic, perspective view of a flexible pouch of the present

invention shown with some of the pouch's internal features illustrated in

phantom;

FIG. 2 1s a schematic, cross-sectional side view of the flexible pouch

illustrated in FIG, 1 taken aldng section line 2 — 2;

FIG. 3 is a schematic, cross-sectional side view of the flexidble pouch
illustrated in FIG. 1 taken along line 2 —- 2 except that it is shown

vith the pouch's top section removed and in its expanded cofifiguration;

FIG. 4 1s an enlarged partial schematic, perspective view of the bottom

gusset portion of a flexible pouch ahown in its expanded configuration;

FIG. 5A is an enlarged partial schematic, cross-sectional view of a bar-
rier film laminate from which the sidewall panels of pouches of the pre-

sent invention are preferably made;

FIG, 5B is an enlarged partial schematic, cross-sectional view of a bar-
rier film laminate from which the bottom gusset panel of pouches of the

present invention are preferably made ;

FIG, 6A is an enlﬁrsed schematic, perspective view of a perticularly pre-
ferred embodiment of an extensible stay that is used in pouches of the

present 1nventioq}

t
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FIG. 6B is an enlarged partial schematic top view of the hinge portion

of the extensible stay illustrated in FIG. 6A;

FIG. 6C is an enlarged schematic cross-sectional view of one half of the

extensible stay illustrated in FIG. 6A, shown being formed on & forming

apparatus;

FIG. 7A is an enlarged schematic, perspective view of another particu-
larly preferred embodiment of an extensible stay that is used in pouches

of the present invention;

FIG. 7B is an enlarged partial schematic top view of the overlap portion

of the extensible stay illustrated in FIG. TA;

.
FIG. 7C is an enlarged schematic, cross-sectional view of the extensible

stay illustrated in FIG. 7A, shown being formed on a forming apparatus;

and

FIG. 8 is an enlarged schematié, cross-sectional view of yet another par-
ticularly preferred embodiment of an extensible stay that is used in

pouches of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

It should be noted that although the following detailed description and
{1lustration are generally directed to flexible pouches for containing

a concentrated product such as a citrus or other fruit juke concentrate,
the present invention may be applied with equal facility in containing
other types of concentrated and unconcentrated products such as, but not
limited to, dry or powdered beverages, liquid or frozen single-strength
beverages, food products such as dry soups, dry and instant cereals, and

other dry foodstuffs; medications, cold renedies, mouthwashes, baking

mixes, laundry soaps and softeners, adhesives, paints, hard surface cleaners,

and cements,

With reference to the drawings wherein the same numeral is used to indi-

cate common components, FIGS, 1 and 2 illustrate a self-expanding flexible

pouch of the present invention generally indicated as 10 that includes
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flexible sidewall panels 12 and 1l which are superimposed over one another
and sealed together, e.g., heat-sealed, along side peripheral edges 16
and 17 to form side seals 18 and 19, respectively, and along top periphe-
ral edge 20 to form top seal 21. Bottom peripheral edges 22 and 2l of
sidevall panels 12 and 14, respectively, can also be sealed to one another
to form a bottom seal and thereby complete a closed pouch structure. How-
ever, in the particularly preferred embodiment of the present invention
{llustrated in FIGS. 1 and 2, bottom gusset panel 26 (shown in phantom

in FIG. 1) is attached to the inner surface of sidewalls 12 and 14 in
bottom portion 27 of pouch 10valong generally arcuate seal lines 28 and
30, respectively, and preferably al&o in the area therebelow. The portion
of bottom gusset panel 26 above seal lines 28 and 30 is not attathed to
the inner surface of sidewalls 12 and 14 such thet midsection 32 of gusset
26 is free and extends up into the interior of pouch 10 in a pleated

fashion as best seen in FIG. 2.

Top portion 36 of pouch 10 is preferably provided with a line of weakness
38 that extends laterally across both sidewalls 12 and 14 in close proxi-
mity to but below top peripheral seal 21. Weakness line 38 may be formed
by, for example, perforating or scoring stdewalls 12 and 14 with a laser
or knife either individually before sidewalls 12 and 14 are sealed toge-
ther, or collectively after they have been sealed together, One or both
ends of weakness line 38 preferably terminates with a notch 39, which pro-

vides a stress concentration and aids in starting a tear along weakness

line 38 when pouch 10 is opened by a consumer.

In the particularly preferred embodiment of the present invention, line
of weakness 38 1s partially formed in various selected layers of a barrier
laminate structure (to be further described herein) from which sidewall
panels 12 and 1l are made. This selective weakening of various layers,
preferably the outer layers, of sidewall panels 12 and 14 may be accomp-
lished by using a beam of radiant energy emitted from, for example, @&
laser such as that generally described in U.8. Pat. Nos. 3,790,744 and

3,909,582, both patents being issued to the American Can Company and

-8 -
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being incorporated herein by reference. It has been found that if line
of weakness 38 is formed individually in sidewalle 12 and 14 while they
are in the form of continuous running webs prior to sealing, then very
strict web control should be used to ensure that the line of weakness
cut in one web aligns with the other line of weakness cut in the other
web when the webs are superimposed, Alternatively, it has been found
that much less stringent web control can be used if two or more and pre-
ferably three lines of weakness spaced approximately 0.016 inches (0.h
mm) from one another are scored in each sidewall to ensure that one
veakness line in one sidewall will substantially align with one of the
weakness lines scored in the other sidewall when the webs are superim-

posed,

Still referring to FIGS. 1, 2 and 3, extensible stay 4O (shown in phan-
tom in FIG. 1) is located in throat area 42 of pouch 10 and attached to
the inner surface of sidewalls 12 and 14 by using, for example, heat and
pressure, an adhesive tape, ar mechanical fastening means. Stay 4O, which
will be later described in detail, is preferably made of a relatively stiff,
resilient material having a memory such as nylon. The term "memory" is
intended to mean the phenomenon where a material returns to its original,
unstressed configuration after having been deformed to a stressed confi-
guration and the deforibing force has been removed. When extensible stay
4O is secured inside sealed pouch 10 as shown in FIGS. 1 and 2, tép seal
21, sidewalls 12 and 14, and the upper portions of side seals 18 and 19
cooperate in holding extensible stay 40 in its collapsed, stressed confi-

guration.

Pouch 10 assumes a generally flat configuration after it has been fpormed,
filled, and sealed as shown in FIGS. 1 and 2. In use, a com3umerggrasps
pouch 10 and removes top portion 36 by tearing sidewalls 12 and 1k along
line of weakness 38, After tép portion 36 has been removed from pouch
10 as shown in FIG. 3,‘extenaible stay 40 expands outwardly to its un-
stressed configuration which is preferably circular or elliptical in

shape. This self-expanding action of extensible stay 40 causes throat

-9 -
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area 42 of pouch 10 to open up and expand into a generally fiattened
tubular configuration without a consumer having to insert his fingers

or & utensil into throat area 42 to pry sidewalls 12 and 14 apart. The
consumer then pours or "milks out" the concentrated product contédined
within pouch 10 into a large container and then uses pouch 10 to accu-'
rately measure the amount of fluid that needs to be added to the large
container for proper recomstitution. Alternatively, in the case of a
single-strength concentrated beverage, the consumer leaves the condéen-
trated product in the pouch and aimply fills the pouch with the recons-
tituting fluid. In either case, when a fluid is placed inside pouch

10, bottom gusset panel 26 unfolds and drops downward such that midsec-
tion 32 assumes & generally planar configuration, as shown in FIGS. 3

and 4. Simultaneously, the fluid within pouch 10 further expands throst
area 42, and also expands the lower portion of flexible sidewvalls 12 and
14 such that, combined with the unfolding and expanding action of bottom
gusset 26, bottom portion 28 of pouch 10 expands into a generpally tubular
configuration, Pouch 10 has then expanded into a pred=termined, generally
tubular configuration with a predictable and repeatable internal volume
such that it can be conveniently used as the:.means for accurately measur-
ing the amount of fluid necessary for properly reconstituting the concen-
trated product. In addition, spread-apart bottom peripheral edges 22 and
24 sidewalls 12 and 14, respectively, cooperate to provide a stable base

upon which pouch 10 is able to stand on its own on a flat surface.

Self-expanding flexible pouches of the present invention are also parti-
cularly useful in containing non-concentrated products, i.e., products
which do not require a reconstituting fluid to be added, and therefore
can be consumed or used directly from the pouch. For example, the pre-
sent invention contemplates packaging a single-strength, non-concentrated
product such as & fruit juice beverage in pouch 10 that has line of weak-
ness 38 in sidewall panels 12 ﬁnd 2} superimposed over the upper edge of
extensible stay 40. In use, a consumer remeves the top portion 36 along

weakness line 38 with the upper edge of extensible stay 4O then providing

- 10 -
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a rigid upper edge similar to that of a drinking cup. Removing top pore
tion 36 allows extensible stay 40 to expand throat area 42 while the air
entering pouch 10 expands bottom gusset panel 26. Pouch 10 can then be

used as a stable drinking cup from which a consumer may drink from directly.

Sidewall panels 12 and 14 can be made from a wide variety of materials
that meet certain preferred specifications., For example, sidewalls 12
aml 14 are preferably thin to reduce the amount of material used and the
associated cost while being sufficiently thick and tough enough to resist
punctures and leaks caused by abrasion and tough handling. In additionm,
sidewalls 12 mand 14 are preferably made of materidls that are rigid enough
to allow a consumer to grasp the pouch without significantly deforming or
collapsing the pouch's sidewall panels, because deforming or collapsing
would make pouch 10 difficult to grasp if used as & drinking cup, and
would significantly change the internal volume of the pouch and therefore
make the fluid measurement less accurate in the case of reconstituting a
concentrated product, Sidewalls 12 and li are also preferably selected
from materials that can be easily handled, formed, and sealed together,
preferably by heat-sealing, in a high-speed manufacturing setting by
us;ng a high-speed form, fill, and seal apparatus. Finally, sidewalls

12 and 14 are preferably made of a material or a laminate combination

of materials that provides an adequate barrier sgainst molsture, cxygen,
and light which may adversely affect the performance or quality of the
product contalned within the pouch, particularly over an extended period
of time. In the case of delicate beverages such as citrus and other fruit
Juices, the material selected for sidewalls 12 and 14 also preferably
resiats the absorption of the essential oils, flavoring compoments, and

nutritional elements commonly found in such beverages.

FIG. 5A fllustrates a partial cross-sectional view of a laminate film
generally indicated as 50 that meets the above performance criteria and
from which sidewalls 12 and 14 of pouch 10 can be made. In one particu-

larly preferred embodiment of laminate film 50, layer 51, which is the

-1l -
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outer layer of the pouch, is a 48 gauge film of polyester such as LB grade
available from E. I. duPont de Nemours that is coated on its inner surface
with a primer such as 6119-00 primer available from National Can Co., or
subjected to a priming treatment such as flame, electrostatic discharge,
or ultraviolet radiatlion, all of which improve the polyester's adhereabi-
lity. layer 52 is 1k pounds (6.4 kg)per ream low density polyethylene
(LDPE) having a primer coating on its inner surface. Middle layer 53 is
a 48 gauge film of polyester having a primer coating on its inner surface.
Layer 54 is 14 pounds (6.4 kg) per ream LDPE. Innermost layer 55 is a
2.0 mil (0.051 mm) coextruded film of high density polyethylene (HDPE)

and linear low density polyethylene (LLDPE).

In another preferred barrier laminate 50 used for making sidewall panels

12 and 14 of pouch 10, layers 52-5h are the same as previously described
while ocutermost layer 51 is 75 gauge polyester anditnnermost layer 55 is

a 2.0 mil (0.051 mm) coextrusion comprised of 65% HDPE/5% tie layer/10%
ethylene vinylalcohol (EVOH)/5% tie/15% LLDPE. A 4 inch by 4 inch (10.2
cm x 10.2 cm) test sample of this barrier film structure 50 had an Instron
stiffness of approximately 192 grems in the machine direction and 193

grams in the cross-machine direction. The tie layer resins noted above

are generally polyolefin-based, interlaminar bonding agents that are used
to adhere incompatible layers in laminated structures. The choice of a
particular tie resin for a particular application depends on various factors
such as the chemical nature of the materials being bonded, their melt vis-
cosities, processing temperatures, and the type of laminating process and
equipment being used. Fxamples of tie resins include the CXA family avail-
able from DuPont Chemical Company, which are essentially acid-anhydride
modified ethylene vinyl acetate (EVA) multipolymers, end DuPont Elvax R

3165 ethylene vinyl acetate copolymer, Other examples of tie layer resins
include the Plexar family available from Northern Petrochemical Company,

PP
which include LDPE, MDPE, HDPE, /and EVA copolymers.

In another particularly preferred embodiment of barrier laminate 50, outer-

most layer 51 is 48 gauge polyester having its inner surface coated with

- 12 -
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é primer. Layer 52 is 14 pounds (8.l kg) per ream white LDPE having its
inner surface coated with a primer. Middle layer 53 is 45 gauge oriented
polypropylene (OFP) having its inner surface coated with a primer. Layer
54 1s a 7 pound (4.2 kg) per rean white LDPE. Innermost product-contact-
ing layer 55 is a 2.0 mil (0.051 mm) coextrusion comprised of HDPE and

linear low density polyethyelene (LLDPE).

Bottom gusset panel 26 of pouch 10 is also preferably made from a barrier
laminate film that has the aforementioned properties in addition to being
slightly more flexible than sidewalls 12 and 1 so that gusset 26 will
readily drop downward and expand when pouch 10 is filled with a fluid as
previously described herein. In one preferred embodiment of such a bar-
rier laminate that is illustrated in FIG. 5B and generally indicated as
56, outermost layer 57 is 48 gauge metallized polyester (metal in) primed
on its inner surface, layer 58 is 7 pound (3.2 kg) per ream LDPE, and
layer 59 is a 1.6 mil (0.041 mm) coextrusion of HDPE and LLDPE. In ano-
ther preferred embodimdnt, laminate 56 1s the same as just described
except outer layer 57 is a non-metallized polyester. Alternatively, it
has been found that a 2.5 mil (0.06h mm) £ilm of coextruded HDPE and LLDPE

workd well in meeting the above-noted performance specifications.

Referring now to FIG. 6A, extensible stay generally indicated aa 60 is of
two-plece construction and includes half stay members 62 and 64 whosze
opposed ends are held together in & butt joint arrangement by hinges gene-
rally indicated as 66 and 68. In FIG. 6B, hinge 66 is also preferably of
two-piece construction that includescouter hingermember 70 eand inner hinge
member 72, both preferably being made of thin strips, e.g., 2.5 mil (O.06h4
mm), of linear low density polyethylene. Inner and outer half hinge mem-
bers 70 and 72 are attached, e.g., heat-sealed or gluéd, to the inner and
outer surfaces of half stay members 62 and 64 such that outer and inner
hinge members 70 and 72 bridge the butt joint. Half stay members 62 and
64 are both preferably made of e resilient material such as a strip of
nylon 20 mils (0.51 mm) thick. Ib% hes been found that such a maferial

not only provides the expanding action necessary to open throat area 42

-13 -
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of pouch 10, but also provides the pouch with a reinforced area that will

not significantly collapse when a consumer grasps the pouch,

Referring now to FIG. 6C, half stay member 62 can be formed over forming
apparatus or mandrel 74 to bims it toward a circular configuration. For

a 20 mil thich nylon stay, forming mandrel 74 is preferably heated from
about 300° F, (149° C) to about 360° F (182° C) and half stay member 62

is held in contact therewith for about 1 minute, followed by immediately
quenching half stay member 62 in cold water and coating it with an eml-
sion sealant. Half hinge members 70 and 72 can be attached to half stay,
members 62 and 64 by using a sealing die set at 230° F (110° C), one
second dwell. Forming half stay members 62 and 64 in this manner provides
the expanding or spring-action necessary to expand throat area 42 of pouch
10 when top portion 36 is removed. Alternatively, stay 60 can be of one-
plece, continuous construction and made by injection molding or by cutting

stay 60 from a contimious tube of extruded material.

FIG. 7A illustrates another particularly preferred extensible stay gane-
rally indicated as 80, Btay 80 is of one piece construction and includes
stay member 82 whose opposed ends 84 and 86 are joined together, e.g.,
heat-sealed or glued, in overlap relation as shown in FIG. 7B, Stay mem-
ber 82 1s also made d a resillent material such:as a strip of nylcm 20
mils (0.51 mn) thick, Referring to FIG. 7C,stay member 82 can be given
its expanding or spring-like action by placing it over "double shotgun
tarrel" forming mandrel 88 heated at from 300%F - 360°F (1h9°c - 182°)
and holding stay member 82 in contact therevith for spproximately 1 min-
ute, followed immediately by water quenchbgg. Alternatively, stay 80 can
be of one-piece, continucus construction and made by injection molding

or by cutting stay 30 from a continuous tube of extruded material.

FIG. 9 illustrates yet another particularly preferred extensible stay
generally indicated as 90, Stay 90 i€ of ione-piece, continuous construc-
tion and can be made by simply cutting individusl pleces from a continuous

tube of mxtruded thermoplastic material. Stay $O is preferably provided

-1 -
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with opposed ears 92 and 94 which are sesled between sidewall panels 12
and 14 when pouch 10 is made to securely hold stay 90 within throat area

42 of pouch 10,
EXAMPLE

The following example describes how a self-expanding pouch of the present
invention for containing U ounces (237 ml) of a 5:1 soft-frozen orange

juice concentrate was made.

Two sidewall panels 12 and 14 were cut from barrier laminate rollstock
that was previously provided with triple line of weakuness 38, each panel
plece being approximately 8 inches (17.8 cm) long and 4 3/8 inches (11.
11 cm) wide, After lines of weakness 38 in each panel were aligned and
the two panels superimposed over one another, the top peripheral edges
of sidewalls 12 and li were temporarily heat-sealed together. Next, a
piece from roilstock of bottom gusset material 26 that was approximately
3 inches (7.6 ;cm) long and 4 3/8 inches (11.1 cm) wide was heat-sealed
along the bottom edge of the inner surfaces of sidewalls 12 and 1lb4 with
a heat-sealing die set at 285°F (141°C) and & 1 second dwell. Next, the
temporary top seal was removed by cutting approximately 1 inch (2.5 cm)
off the top of sidewalls 12 and 14 which left them 7 inches (17.8 cm)
long. Bottom gusset 26 was folded in balf (pleated) with midsection 32
fully extending up into pouch 10. Bide seals 18 and 19 were then made
(with the lateral edges of gusset 26 pinched therebetween) with a 3/16
inch (0.48 cm) sealing die set at 275°% (135°C), 1 second dwell, fol-
lowed by dle cutting notches 39 at both ends of weakness line 38. A
20 mil (0.51 mm) thick by 1.5 inches (3.8 cm) wide by 4 inches (10.2 cm)
long extensiblerstay 40, which was made in accordance with the description
accompanying FIGS. 6A-6C, was then inserted into the open top portion of
the partially-completed pouch until the upper edge of stay 40 was within
the throat area of the pouch approximately 1 1/8 inches (2.9 cm) below
the top edges of sidewalls 12 ard 1k, Stay 4O was held in this position
by applying a heating die set at 300°F (]h9°C) lightly to the outer sur-

face of sidéwalls 12 and 14 in ‘he area corresponding to stay hinges 66
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and 68. Finally, the pouch was filled with approximately 8 ounces (237
ml) of soft-frozen juice concentrate and heat-sealed across the top with
a 1/4 inch (6.4 mm) sealing set at 275°F (135°C) at 4O psig for 1/2 second

dwell.

The above-noted barrier laminate rollstock used in making the pouch's side-
wall panels was comprised of five layers of thermoplastic film, The first
(outer) layer was 75 gauge LB polyester. The second layer was 14 pounds
(8.4 kg) per ream white pigmented LDPE, The third layer was U8 gauge 1B
polyester. The fourth layer was 14 pounds (8.4 kg) per ream PE pigmented
with a blend of chocolate (mixture of iron oxide, titanium dioxide, and
carbon black) and white pigments. The fifth (inner) layer was a 2.0 mil
(0.051 mm) coextrusion comprised of 1.0k mil (0,026 mm) HDPE pigmented
orange (blend of iron oxide, titanium dioxide, chromium oxide green, and
isoindoline yellow), 0.13 mil (0.003 mm) tie layer, 0.20 mil (0.,0051 mm)

EVOH, 0.13 mil (0.003 mm) tie layer, and 0.50 mil (0.013 mm)LLDPE.

The above-noted barrier laminate rollstock used in making the pouch's
bottom gusset panel was comprised of three layers of thermoplastic film.
The first (outer) layer was 48 gauge LBT metallized polyester (metal in).
The second layer was 7 pounds (3.2 kg) per ream LDPE, The third (inner)
layer was 1.6 mil (0.041 mm) coextrusion of orange pigmented HDPE, clear

HDPE, and LLDPE,

While several particularly preferred embodiments of the present invention
have been described and illustrated, it should now be apparent to those
skilled in the art that various changes and modifications can be made with-
out departing from the spirit and scope of the invention. Accordingly,
the following claims are intended to embrace such changes, modifications,
and areas of application that are within the spirit and scope of the in-

vention.
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What is claimed is: 26 04 0

1. A sealed, self-expanding, flexible pouch having a top portion and a

throat area subjacent said top portion, said pouch comprising:

(a) front and back sidewall panels superimposed over one another
and senled together along their top, side, and bottom peripheral
edges, said panels having an inner surface; and

(b) an extensible stay attached to said inner surface of said frént
and back sidewall panels and located in said throat area of said
pouch, sald extensible stay heving a relaxed, expandel configu-
ration and a stressed, collapsed configuration, said stay initially
being held in 1ts sald stressed, collapsed configuration by said
top portion of seid pouch, whereby said stay expands to (is said
releeed, expanded configuration when said top portion of said

pouch is removed, thereby expanding said throat area cof said pouch,

2. A self-expanding, flexible pouch having a top portion and a throat
area, sald pouch comprising:

(a) front and back sidewall panels superimposed over one another
and sealed together along their top, side, and bottom peripheral
edges, sald panels having an inner surface;

{b) an extensible stay attached to said inner surface of said front
and back sidewall panels and located in said throat area of said
pouch, said extensible stay having a relaxed, expanded configu-
ration and a stressed, collapsed configuration, said stay ini-
tially being held in its said stressed, collapsed configuration

b by said top portion of said pouch, whereby said stay expands to
its said relamzed, expanded configuration when said top portion
of said pouch is removed, thiereby expanding sald throat area of
said pouch; and

(c) at least one line of weakness in said front and said back side-

wall panels located below sald top peripheral seal,
3. The self-expanding, flexible pouch recited in claim 2 wherein at least
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one end of said at least one line of weakness terminates with a stress

concentrating notch,

k. The aelf-expanding, flexible pouch recited in claim 1 wherein said
extensible stay comprises two half stay members having opposed ends held

together in butt relationship by hinges,

5. The self-expanding, flexible pouch recited in claim 1 wherein said
extensible stay comprises a one-piece stay member baving opposed ends

attached together in a butt or overlap relationship,

6. The self—expanding, flexitle pouch recised in claim 1 wherein said
extensible stay comprises a continuous one-piece stay member being made

by injection molding or extruding a thermoplastic material,

T. The self-expnnding, flexible pouch recited in claim 1 wherein said
front and back sidewall panels are made from a laminate comprised of

layers of barrier films,

8. The self~expanding, flexible pouch recited in claim 2 wherein said
front and back sidewall panels are made from a laminate comprised of
layers of barrier films and wherein said at least one line of weakness
does not extend through the innermost layer of barrier film of said lami-

nate,

9. The self-expanding, flexible pouch recited in claim 7 wherein said
layers of barrier films are selected from the &roup consisting of polyes-
ters, polyethyleneg polypropylenes, ethylene vinyl alcohol,and mixtures,

copolymers, and coextrusions thereof.

10. A sealed, self—expandlng, flexible pouch having a top portion, a throat

area subjacent said top portion, and a bottom portion, said pouch comprising:

(a) front and back sidewall prnels supe; Irposed over one another and
sealed together along their top and sige peripheral edges, said
panels having an inner surface;

(b) an extensible stay attached to said inner surface of said front

and back sidewall panels and located in said throat area of saig
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pouch, saild extensible stay having a relaxerd, expanded configu-
ration and a stressed, collapsed configuration, said stay ini-
tially being held In its said stressed, collapsed configuration
by said top portion of said pouch, whereby said stay expands to
its said relaved, erpenled configuration when said top portion
of said pouch is removed, thereby expanding said throat area of
said pouch; and

(c) a bottom gusset panel attached to said inner surface of said
front and back sidewall panels in said bottom portion of said
pouch, said gusset panel initially being folded up into sald
pouch in a pleated arrangement, seid gusset panel unfolding and
expanding when a fluid is poured into said pouch, thereby expand-
ing said bottom portion of-said pouch into a substantially tubu-

lar configuration.

11. A sélf-expanding, flexible pouch having & top portion, a throat area,
and a bottom portion, said pouch comprising:

(a) front dnd back sidewall panels superimposed over one another
and sealed together along their top and side peripheral edges,
8did panels having an inper surface;

(b) an extensible stay attache? to snid inner surface of said {ront
and back sidevall panels and located in safd throat area nf sald
pouch, sald extensible stay having a relaxed, expanded configu-
ration and a stressed, collapsed configuration, said stay iri-
tially being held in its said stressed, collapsed configuration
by said top portion of sald pouch, whereby said stay expands to
1ts said relaxed, expanded configuration when said top portion
of said pouch is removed, thercby expanding said throat area of
said pouch;

(¢) & bottom gusset panel attached to scid Inner surface of sald
front and back sidewall panels in said bottom portion of said
pouch, said gusset panel initially being folded up into said

- pouch in a pleated arrangement, said gurset panel unfolding and
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expanding when a fluid is poured into said pouch, thereby ex-
panding said bottom portion of said pouch into a substantially
tubular configuration; and

(d) at least one line of weakness in said front and said back side-

wall panels located below said top peripheral seal,.

12, The self-expanding, flexible pouch recited in claim 11 wherein the
ends of said at least one line of weakness terminate with a stress con-

centrating notch.

13. The self-expanding, flexible pouch recited in claim 10 wherein raid
extensible stay comprises two half stay members having opposed ends held

together in butt relationship by hinges.

14, The self-expanding, flexible pouch recited in claim 10 wherein said
extensible stay comprises a one piece stay member having opposed ends

attached together in & butt or overlap relationship.

15. The self-expanding, flexible pouch recited in claim 10 wherein salqd
extensible stay comprises a continuous one-piece stay member being made

by injection molding or extruding a thermoplastic material.

16. The self-expanding, flexible pouch recited in claim 10 wherein said
front and Back sidewall panels are made from a laminate comprised of layers

of barrier films.

17. The sélf-expanding, flexible pouch recited in claim 11 wherein said
front and back sidewall panels are made from a laminate comprised of layers
of barrier films and wherein said at least one line of weakness does not

extend through the innermost layer of barrier film of said laminate.

18. The se¢lf-expanding, flexible pouch recited in claim 10 vherein said
bottom gusset panel is made from a laminate comprised of layers of barrier

films,

19. The self-expanding,.flexible pouch recited in claim 16 wherein said
layers of barrier films are selected from the group consisting of poly-

esters, polyethylenes, polypropylenes, ethylene vinyl alcohol, and mixtures,
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copolymers, and coextrusions thereof.

20. The self-expanding, flexible pouch recited in claim 18 wherein said
layers of barrier films are gselected from the group consisting of polyesters,
polyethylenes, polypropylenes, ethylene vinyl alcohol, and mixtures, co-

polymers, and coextrusions thereof.

21. A sealed flexible pouch having a throat portion which expands upon
opening said pouch, seid pouch comprising flexible confronting front and
back sidewall panels, a top portion, and gald throat portion, said throat
portioni being disposed subjacent said top portion, said pouch further com-
prising top sealing means which extends eacross said top portion, and means
for blasing sald throet portion!tb spread it open upon removal of said top

portion,

22. The sealed flexible pouch of claim 2] further comprising a bottom
gusset panel of flexible material, sald gusset panel being initially pleated
and disposed between bottom portions of seid front and back sidewall panels,
gaid flexible material being sufficiently flexible to unfold when fluid is
poured into said pouch so that the bottom portion of said pouch then ex-

pands to a somewhat tubular shape.

23, The sealed flexible pouch: of claim 21 or 22 further comprising inte-
geal means for enabling tear removal of said top portion to épen sald pouch,

and so that said throat poftion {s then expanded by said means for biasings.

o, The sealed flexible pouch of claim 23 wherein said integral means for
enabling tear removal of sald top portion comprises at least one line of

weakness disposed in said panels.

25. The sealed flexible pouch of claim 21 or 22 wherein said means for
biasing comprises 8 resilient stay having & relaxed, expanded configuration,
and a stressed, collapsed configuration, said stay being held in its col-
lapsed configuration by other pouch structure until said top portion 1is

removed whereupon it expands to its unstressed configuration and thereby

expands said throat portion of said pouch.
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26. The sealed flexible pouch of claim 25 further comprising integral

means for enabling tear removal of said top pcrtior!ﬁ ap g said pouch,
1 &

and so that said throat portion is then expanded by said means for biasing.

27. The sealed flexible pouch of claim 26 wherein said integral means
for enabling tear removal of said top portion comprigses at least coe line

of weakness disposed in said panels,

William A. Cox

Jameg B, Camden

George L. Roseberry
Inventcers
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