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BAGS AND CONTAI NERS FI ELD OF THE | NVENTI ON
The present invention relates to flexible 1storage bags and cont ai ners,
particul arly those suitable for use in the contai nnment and protection

of various itens including peri shable materials. The present invention
further relates to suchFLEXIBIE, COLAGSIJs SELF-SU WNfer s having

i nproved seal#ability for CO%:?%WEEK’@@(NB@ON@\MERSE cont ai ned
wi thin under a wi de range of -uJse condrtlons.
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" and structures which are flexible, therefore, may be altered in shape and structure to
accommodate external forces and to conform to the shape of objects brought into contact
with them without losing their integrity. Flexible storage bags of the foregoing variety
are typically formed from polymeric film, such as polyethylene or other members of the
polyolefin family, in thicknesses of between about 0.0002 inches to about 0.002 inches.
Such films are frequently transparent but sometimes are opaque and/or colored.

Flexible storage bags of the currently commercially available variety provide a
means of conveniently storing a wide range of objects and materials in a generally
disposable containment device. While flexible storage bags of the foregoing variety have
enjoyed a fair degree of commercial success, their reliance upon mechanical closures
tends to cause difficulty in operation for individuals having impaired manual dexterity
such as children, the elderly, arthritis patients, etc. Moreover, such mechanical closures
typically require alignment of mechanical elements for operation which can prove
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semi-rigid cbcmanahbrte hold the flewible orr Barsighbageint anhopen sondition with at most one hand
so that the other hand can manipulate another container to pour the contents into the bag
or peel, cut, or trim items for insertion into the bag. It is also difficuit to maintain the
proper (usually upright) orientation of the opening of the bag during such filling
operations. While rigid containers and flaccid containers with reinforced opening
perimeters have been developed for such uses, their comparatively higher cost and
limited economical disposability leave room for improvement. Notwithstanding the
issue ‘of maintaining the container or bag opening in an open condition, there also
remains a need for a flexible yet self-standing container with the foregoing attributes to
facilitate easy hands-free filling. Flexible storage bags on the other hand which are
constructed of more inexpensive materials to promote disposability typically lack the
structure necessary for stable stacking of bags after filling.
With regard to rigid or semi-rigid containers, it is well recognized that such
containers have also realized a fair degree of commercial success in providing a means



containers have also realized a fair degree of commercial success in
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storing a wide variety of contents. Such containers typically have an
openi ng whi ch naintains an open condition4for filling and are typically
sel f-supporting with the opening in the proper orientation for filling.
Such containers also are frequently provided with flat bottons and tops to
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It would further be desirable to provide such a bag or container which is capable
of being self-supporting in an open condition for filling purposes, yet stores easily by
folding into a compact form.

It would still further be desirable to provide a bag or container constructed from
inexpensive materials to facilitate disposability which still promotes stable stacking of
bags or containers in a filled condition.

It would be yet further desirable to provide such a bag or container which
provides the foregoing attributes in a convenient unitary form, obviating the need for
separate closure devices.

SUMMARY OF THE INVENTION
The present invention provides a flexible storage bag comprising at least one
sheet of flexible sheet material assembled to form a semi-enclosed container having an
opening defined by a hinged peripheral flange. The hinged flange includes a closure

means for sealing the opening to convert the semi-enclosed container to a closed
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comprises a strip of material forming at least a portion of the periphery having a first side
facing inwardly toward _the opening and a second side facing outwardly of the opening,
with the first side exhibiting an adhesion peel force after activation by a user which is
greater than an adhesion peel force exhibited prior to activation by a user.

The present invention also provides a collapsible, foldable, stackable, and self-
supporting container comprising semi-enclosed container body having two opposed side
walls, two opposed end walls between the side walls, and a bottom panel enclosing one
end of the container body. Each of the side walls includes a gusset extending in a
direction substantially parallel to the bottom panel. The container further includes a lid
attached to the container body for selectively converting the semi-enclosed container to a
closed container. Finally, the container includes a closure means for sealing the lid to the
container body. In accordance with the present invention the side walls and end walls are
inwardly foldable toward one another, such that the container is collapsible in a direction
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Figure 1 is a perspective view of a preferred embodiment of a flexible storage bag
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of the present invention, in an open configuration;

Figure 2 is a perspective view of the flexible storage bag of Figure 1 in a partially
closed condition after filling;

Figure 3 is a perspective view of the flexible storage bag of Figure 1 in a closed
and sealed condition after filling;

Figure 4 is a perspective view of the flexible storage bag of Figure 1 with the
sealed edge of the bag being optionally folded over to provide a flat upper surface for
stacking;

Figure 5 is a perspective view of the flexible storage bag of Figure 1 in a partially
folded condition;

Figure 6 is a perspective view of the flexible storage bag of Figure 1 in a fully-
folded, flattened condition;
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a fully coll agﬁed condi ti on; Figure 15 is a perspective view of a
st orage contQPR¥IES n accordance with the present i nvention in a cl osed
condi ti on; Figurgur2eis Tbpartialecel prantionaicsectienaV iview siinilanao shiatrof Jégure it sbuner

[ filled wth | i,d_0obj
Figure 17 i SehitsR AERR-ERG, doi oo @icioR ubersim R Rteberal Bytion 2
hori zont al ostaiieshodyanst kidanefoimed sqr conmpasite gructure; Figure 18 is a
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of a materia su,lt le for use a closure pepans of the present invention,
di scl osi ng afleﬁfcé@ﬁ CopfAiRaTiln A ﬁﬂgx/?fﬂbpsed condition;

Figure 15 is a perspective view of a storage container in accordance with the
present invention in a closed condition;

Figure 16 is a perspective view of the storage container of Figure 15 in an open
condition and partially filled with solid objects;

Figure 17 is a perspective view of the storage container of Figure 15 in a
horizontal position in preparation for folding;

Figure 18 is a perspective view of the storage container of Figure 15 in a partially
folded and collapsed condition;

Figure 19 is a perspective view of the storage container of Figure 15 ina fully
folded and collapsed condition;

Figure 20 is a top plan view of a preferred embodiment of 2 material suitable for
use as a closure means of the present invention, disclosing a piece of material having
truncated conical protrusions surrounded by an interconnected pattern of substance;

Figure 21 is an enlarged partial top plan view of the material of Figure 20,
showing an array of protrusions;

Figure 22 is an elevational sectional view, taken along section line 22-22 of
Figure 21, showing the protrusions acting as standoffs for a substance layer between



truncated conical protrusions surrounded by an interconnected pattern of
subst ance; e gg/s0279 Figure 21 is an enlarged partial top pl apcyusysmeie he
material of Figure 20, showi ng an array of protrusions; Fi gure 22
is an el evational sectional view taken alﬁng section line 22-22 of Figure
21, showing the protrusions acting as standoffs for a substance |ayer
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means 30 associated with flange 31 for sealing the open end of the
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In the preferred configuration depicted in Figure 1, the closure means 30
completely encircles the periphery of the opening formed by flange 31. However, under
some circumstances a closure means formed by a lesser degree of encirclement (such as,
for example, a closure means disposed along only one side of flange 31) may provide
adequate closure integrity. The flange 31 may be either unitarily formed with the bag
body 20 or provided as a secparate material element joined to the bag body. When
provided as a separate, preferably more rigid material element, it is presently preferred
that the bag body material be formed into at least a small peripheral flange at its upper
edge (defining the opening) with pleated corners so as to form a suitable junction point
for joining the bag body to the flange.

Flexible storage bag 10 is suitable for containing and protecting a wide variety of
materials and/or objects contained within the bag body. Figure 1 depicts the storage bag
10 in an open condition wherein the closure means 30 has been released such that flange
31 may be opened to admit materials and/or objects into the interior of the bag body



edge (defining the opening) with pleated corners so as to forma suitable
junction point for joining the bag body to the flange. Fl exi bl e
storage DMQ¥®027% suitable for containing and protecting FHEENRHS et y. of
mat eri al s and/ or objects contained within the bag body. Figure 1 depicts,
the storage bag 10 in an open condition vherein the closure nmeans 30 has
been rel eased such that flange 31 nay be opened to admt materials and/or
objects into the interior of the bag body
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i ncl ude side an ile end panels i ncl ude
bottom edge?’ﬁ@ggﬁ&“z%g%eé‘t %EE &jfap?ngonvent I onal Iode5| gn havi ng

conver gi ng base dn dmpxsfemdaﬂmbMGIatl ofcrrigureek, thé flekible storage g dor commrises
depicted in iy t
Fange 31 | ;‘Eg%giiezﬁlégP%“%u?@%?%‘n% Bk ﬁﬁ%%‘%f URRSK il BRTaEA0 2N Afifn
the open endewraiivplapaigbatioms parglex), @6\1@1 pansls gnsﬁh@ﬁm gn¢lased gprsainer having
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which resil Ieﬁ 56 w%sle % ];)iu?erl]sq 21 mc}u%wabottom eedggse 48 and gussets of generally
conventional design having converging base creases 42 and medial creases 46. In the

configuration depicted in Figure 1, the bag is in its self-supporting, open condition.
Flange 31 is preferably sufficiently resilient and rigid to aid in holding the open end of
the bag in an open condition as shown in Figure 1, particularly when the hinges 32 (best
seen in Figure 2) are living hinges which resiliently bias the flange 31 toward the open
configuration seen in Figure 1. The structure of the flexible storage bag thus enables the
bag to assume a self-supporting configuration to facilitate product access and product
filling without manual support.

As is known in the art, gusseted bags typically provide a self-supporting open bag
which may be readily filled or emptied with a minimum of difficulty. However, unlike
most conventional gusseted bags the flexible storage bags of the present invention
include a selectively-activatible closure means 30 as described herein. Accordingly, in



configuration seen in Figure 1. The structure of the flexible storage bag
thus enabl es the bag to assume a self-supporting configurat

facilitat @"BP%H}Z% access and product filling w thout nanua%@g}ﬂ%%g)ﬁm

As is known in the art, gusseted bags typically provide a self-supporting
open bag which may be readlly filled or ertied with a m ni mum of
difficulty. However, unlike nbst conventional gusseted bags the flexible
storage bags of the present i'nvention include a selectively-activatible
cl osure neansd@fiornto being selfadppoeting the gussetediflegible storage bags 10 also provide the
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t he cl osed cahé sglmabnlﬂnﬂmﬁs @S%d@p@amonpart icularly, the end panels 21
are sufficiently fA?Wll}Pb@an?e %@aﬁn@ﬁ&%&ﬁh g RO hORERE s §d€§xcteﬁhﬁ hRee1-

portion of the flange pivots towardthe bot t K
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i nvention. MOPRENPERT figuration, gt %egpge and the closed configuration 1gure
particularly, the end panels 21 are sufficiently flexible to fold or pleat upon themselves as
the hinge portion of the flange pivots downwardly toward the bottom panel 50 while the

outer portions of the flange (near tabs 35) move upwardly toward one another.

The illustrations of Figures 1-3 also demonstrate another inherent performance
advantage of the flexible storage bags of the present invention. More particularly, the
hinged peripheral flange orients the closure means 30 in a direction perpendicular to the
axis of the opening of the flexible storage bag and perpendicular to the inner wall
surfaces adjacent to the flange. This orientation tends to isolate the closure means from
the materials being inserted into the bag through the opening and prevent contamination
thereof before use. At the same time, closure of the bag brings the closure means
through a 90 degree transition from horizontal to vertical, from perpendicular to the axis
of the opening to parallel to the axis of the opening, effectively transitioning closure of
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m ni mal spaggiikEi gure 5 depicts a gusseted flexible storage bag 10 as shown

in Figure 1 but 1n a_partially fglded or collapsed condition. Accordingly,
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until the bwetcoriagerite be dbainé%pd aftes ths poptents) arqinsarted to minimize the amoyappEt ed

in Figure 6ajrSn/f P lspaRHboVE b ArRRd Bk contents which is trapped within the bag after
closure to minimize storage space of filled bags and to aid the effectiveness of the bag in
preservation of perishable items. Figure 6 shows a gusseted flexible storage bag 10 in a
more fully folded condition wherein folding continues until the bottom 50 is
substantially parallel with the sides. Also depicted in Figure 6 is the optional reinforcing
panel 55 which adds additional integrity and stability to the generally rectangular, planar
bottom panel 50.

The addition of additional reinforcement to the bottom panel lowers the center of
gravity of the empty bag for greater stability prior to and during filling, increases the
stiffness of the bottom of the bag for added stability in most circumstances filled or
empty, and reduces the likelihood of the bottom of the bag bowing when filled with
heavier contents. The inward folding of the flaps forming the bottom panel 50 of the bag
body as shown in Figure 7 also performs a similar role. The reinforcing panel may be of
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Figure 8 depicts a presently preferred embodiment of a storage container 10A
according to the present invention. In the embodiment depicted in Figure 8, the storage
container 10A includes a container body 20A preferably unitarily formed from a piece of
sheet material and a lid 40A preferably unitarily formed with the container body 20A or
at least hingedly attached to the container body at hinge line 45A. Storage container 10A
also includes closure means 30A located adjacent to edge 28A for sealing the peripheral
portions of the lid 40A and container body 20A to form a fully-enclosed container or
vessel as shown in Figure 8. Closure means 30A may comprise the marginal portion of
the lid 40A, the marginal flange portion 25A of the container body 20A, or both. Hinge
line 45A preferably comprises a unitary living hinge, and may optionally be provided as
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Referring again to Figure 9, the storage container body 20A comprises a
deformable substantially continuous tube or hoop of material. In the illustrative
configuration depicted wherein the container has a substantially rectangular shape, the
tube or hoop forms a substantially continuous sidewall comprising sidewall portions
21A, 22A, 23A and 24A. The tube or hoop may be of nearly any desired cross-section,
but is typically rectangular. Regardless of cross-section, the container body which forms
a semi-enclosed container is preferably free of internal corners where walls, bottom
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hoop forned veallst éxel the resiliently deformable characteristic of the material comprising the side
walls. When the deforming force "F" is removed from the top of the resiliently
deformable storage container (lid 40A in Figure 10) the tube or hoop formed by the
interconnected side walls tends to cause the container body 20A to self-restore toward its
substantially original undeformed shape, as generally shown in Figures 8 and 9,
substantially eliminating the folds or pleats depicted in Figure 10. As used herein, the

term "self-restore" refers to the tendency of resiliently deformable storage container 10A
to return toward its original undeformed condition without taking on a permanent set due
to the deformation when the deforming forces are removed. This recovery may not fully
restore the package to its exact original shape and appearance. However, unlike
substantially rigid packages of the prior art, resiliently deformable storage container 10A
will self-restore to a degree which is sufficient to at least facilitate continued functional
use. A more detailed discussion of self-restorable containers is provided in commonly-
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eliminating the need to separate components from one another prior to materlal recovery
processing.

Figure 11 is a partial cross-sectional view of the storage container 10A depicted
in Figures 8 and 9 taken through the sidewall 22A, more clearly depicting the structural
relationship between the various components previously described. The flange 25A is
depicted as being unitarily formed with the sidewall 22A, which is depicted as being
unitarily formed with the bottom panel 50A. Lid 40A is depicted as being unitary.
Figure 12, on the other hand, depicts the lid 40A as comprising a central lid panel 42A
and a lid frame 44A, either of which may also formed of various elements if desired.
The flange 25A is depicted as being smaller, and preferably but optionally still unitarily
formed with the sidewall 22A, which is preferably but optionally still unitarily formed
with the bottom panel 50A. However, the outer portion of the container body now
comprises outer flange 27A which is affixed to and extends laterally outwardly from the
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respectively. gure 10 | apse Or conpression of, the
cont ai ner i I1respect1vely As s own m Figure 10, partlal collapse or compression of the container in
response to an externally-applied force F applied in an axial direction with regard to the
axial direction of the tubular sidewall causes a pleating or folding of the tubular sidewall.
This collapse continues until a fully-collapsed condition is encountered as depicted in
Figure 14 (and Figure 10, in perspective), when overlying pleats or folds meet to form a
solid stack of sidewall material and impede further compression of the storage container.
Since the sidewall thicknesses are exaggerated beyond those preferred for purposes of
illustrative clarity in Figures 11-14, this condition is preferably only reached when the lid
and bottom panel are sufficiently close to one another to provide a truly minimal overall
container thickness when fully compressed.
With or without additional venting features, the use of the selectively-activatible

closure means of the present invention for the primary closure facilitates greater ease of

venting or expelling air and/or free space above or around the contents prior to sealing by
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vessel as shown in Figure 15. Closure means 30B may comprise the marginal portion of
the lid 40B, the marginal flange portion 25B of the container body 20B, or both. Closure
means 30B is selectively openable, sealable, and resealable, as will be described
hereinafter. Hinge line 45B shown in Figure 16 preferably comprises a unitary living
~ hinge, and may optionally be provided as a line of weakness by scoring, perforations, or
the like which may optionally permit the lid to be separated from the container body.

In the preferred configuration depicted in Figure 15, the closure means 30B
completely encircles the periphery of the opening formed by edge 28B. However, under
some circumstances a closure means formed by a lesser degree of encirclement (such as,
for example, a closure means disposed along all portions of edge 28B except the hinged
portion at hinge line 45B) may provide adequate closure integrity. The flange 25B may
be either unitarily formed with the container body 20B or provided as a separate material
element joined to the container body. When provided as a separate, preferably more
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fllange 25B. &¥B| with ¢dterabOidase3cd3Ble 1 tiftcchiigarationRiepitded in Figure 15, the storage
container is in its self-supporting, open condition. Flange 25B is preferably sufficiently
resilient and rigid to aid in holding the open end of the container in an open condition as
shown in Figure 15.

While the storage container described above with regard to Figure 15 provides
many advantages compared with flexible storage bags and storage containers commonly
available, it also includes additional features to enable the container to assume a self-
supporting configuration to facilitate product access and product filling without manual
support for greater ease of use.

As utilized herein, the term "self-supporting” is utilized to refer to materials,
structures, or containers which are capable of maintaining their orientation in a plane
parallel to the direction of the force of gravity. For example, a self-supporting material,
particularly a sheet material, may be held so that it extends upwardly parallel to the
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the stiffness of the bottom of the container for added stability in most circumstances
filled or empty, and reduces the likelihood of the bottom of the container bowing when

ﬂ

filled with heavier contents. The reinforcing panel may be of a similar material to the
container body material or may be of a different more or less durable material, and is
secured to the bottom panel by adhesive application or other suitable means. It is
presently preferred that when a reinforcing panel is employed that it be placed on the
exterior surface of the bottom panel rather than on the interior surface in order to provide
support and reinforcement without adding additional surfaces, joints, and crevices on the
interior of the container where they may provide sites for trapping portions of the
contents and creating cleaning difficulties.

The flexible sheet material utilized to form the body of the container is
sufficiently flexible and yieldable to accommodate the folding or collapsing of the



63B for folding as depicted in Figures 17-19. Optional reinforcing panel
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Moreover, the di ayariaws compestiensysuitable dor constructing the storage containers of the
' present invention include substantially impermeable materials such as polyvinyl chloride

(PVC), polyvinylidene chloride (PVDC), polyethylene (PE), polypropylene (PP),
aluminum foil, coated (waxed, etc.) and uncoated paper, coated nonwovens etc., and
substantially permeable materials such as scrims, meshes, wovens, nonwovens, or
perforated or porous films, whether predominantly two-dimensional in nature or formed
into three-dimensional structures. Such materials may comprise a single composition or

layer or may be a composite structure of multiple materials, including a substrate
material utilized as a carrier for a substance. Materials found suitable for use in
accordance with the present invention include a low density polyethylene film, 0.006
inch thickness, commercially available from Huntsman Film Products Corp. under the
manufacturer's designation X420.
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'which exhlblt substantially non-adherent properties when brought into contact with target

surfaces until some action is taken by a user to "activate” the material to reveal adhesive
properties. Accordingly, selectively-activatible properties differ from permanently-
active strips of adhesive which rely upon removal of liner materials (typically silicone-
coated paper strips) to expose the adhesive for use.

Selective activation of such materials allows the user to properly position
opposing surfaces before activation and adhesion are accomplished, as well as
minimizing the likelihood of contamination of the closure means by bag or container
contents during filling operations. This characteristic permits the flexible storage bag or
container to be opened, filled, and/or manipulated in any desired mode without
encountering the difficulties of premature clinging or adhering of the closure means to
itself or to other portions of the opening or bag/container body, and without the need for
separate release sheets, liners, spacers, or the like. Preferably, the selective activation
process is reversible such that the closure means may be de-activated and the bag or



may be satisfactorily enclosed and preserved to the extent of the barrier
properti egodsshdye material itself. The target surface nay pempsdSHRd2Hs
separate el enent of the bag or may conprise another region of the closure
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therefore, the term "adhesive" is utilized to refer the ability of a material to exhibit an

adherent character whether or not it actually includes a composition commonly
understood and labelled as an adhesive. Accordingly, such materials will form a bond or
seal when in contact with itself or another target surface as opposed to merely being
attracted to such surface. While a number of approaches such as the use of selectively
adherent materials may be utilized to provide the desired adhesive properties, a presently
preferred approach is to utilize a pressure-sensitive adhesive.

When designing materials useful as a closure means in accordance with the
present invention, it may be desirable to tailor the particular choice of adhesive agent so
as to provide either a permanent bond or a releasable bond as desired for a particular
application. Where a permanent bond is desired, opening of the flexible storage bag or
container for access to the item(s) therein requires destruction of the bag or container.



sheet of material. The force may be an externally applied conpressive force
exerted i tion substantially normal to the sheet of % qg# an
externallgwggfg P%é tensile force exerted in a direction sub® $Sé V
parallel to the sheet of material, or a conbination thereof.

Regardl ess of the manner of activatlon m&Rerial s useful as a closure means
I n accordance with the present invention will exhibit an adhesive,
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character. ARelehsdblez bdadsebﬁithe dﬂlmrrlm‘ndr grovidee adcessTby qebmitting separatidn bf zied

t fer the abilit | hi _bi t agdh t .ch h
or not 1t aceQseyhierd o TR bE bk eI ir B 98 b SRR RC Y Dot RIL
as an adhesi withowtcdestructingl. yMomwhr, rdapmdu@ wpani the abbvartioa mmhamsm @Balloyvdrmn

t act
ot tract ad t o e dbdf of 6 AQRHAIC tnd 2610 ePﬁg?éﬁﬁﬁacﬁﬁ@&%@?hﬁﬁﬁﬁéﬁﬁéﬁ% o
sel ectivel y sefifisieahadhesive chagpeieryginains affer ﬂnez@aaf@nﬁawm dingirelpas

adhesi ve properti qge ﬁoﬁfr@%ﬁ%ﬁﬂspﬁ&mr E@Qh@%ésﬁﬁﬁ NnléntioR BkHibit Zﬁl aé\dhesmn
pressur e- sen&éﬁﬁye adhesi ve.

ni n rraterlalsu asa
cl osure nmeansuffigient & survineethgi likely deerse @gérwﬁﬂngs/éa iexternal t°rn’H§F"E?Z fgr&s
to tailor thgepmdd ktordgerbaghex mtﬁﬁexaﬁhﬂﬁély&ommmaouﬁﬁsd Whﬂé%bxﬂ&uﬁhg hl@é a
per manent bor&d .or, .a rel eFPjabl e bond :i\ &’eé‘f" f.or a.parti }(‘:tﬁﬁ’é ¢
appl i cati on. 9fHEddevel of scaling fngpgsmpnt ¥ (OPROSIRg, SHrf %5 syeh hat preservetipn o
3 torage bag ¢perishableitdiny isf ersurdc cksgdnerdl hminitnan( adhesioar which rmasititaiesa seal is

estruction t ag,_or _container. .

05 Rel bacadruteaTabE ofire AReRhE At ths closurs mppp.casite pesled gpopfopAscers g the
separ ati on ofstarétbitemn(.urst theasame time) int agiréferred enibedimenttthe dosafe meensbizga or

Che act i vat | SHOaItRTR oibd EsethACRA’ SURFHE WA o YRR and EREISIEREAD.
rel easabl e band cling pa@wwmalffleycrﬁz@drlafgxsatméﬁwé in fcomuidnly-assignedd be-pending
character rerpgnpyy t Pﬁ?d Séﬂdﬂho SB) 74424500 RiaQ0N ek B! §9§§1x§%8 éﬁmes of

The cl osure materi a resent [ nvention exhf esi on

suf ficient tdlamilton a@d Mc&mriek@ntyled aterial HavingoA iSulstanes Reetested dty Ieformable

internal for GRgndofi8 ahd MctdEoiakAge tia@alserosﬁe Wf%ﬂi"&f lslh%révyhﬁé&péﬁted herein
encounter in_ use.while maintaining the desired | evel of sealing engagenent

with the oppd¥ith§TE#f ace such that preservation of perishable itens is
ensured. |n gener dhe dostrameaaditiiized in wbdozdant® withothe presentcinventiontdmprises 4 Or

I t h Il f
The ot or ed' T alr o) habgt) piViGe R0 SR GoRREliny, 26 RS sRR SBmP e LR o
means is a susidetexhibitng n adliesiphges] fontecaftenlacti@uiondtyl auses iwhichs iscdreatecthan ang
d f
R T L s T,
08/ 744, 850, fme¢ang pméveb&wp&hzblts mgéhqsmmml foaercaf a@ieastaa:hout b eungecperdiaedrrinch,
entitled " " Matibre PrefEably Ketween dbobe 66d BBt 0% SithckY pdPaindh e Safter activation by

a user.

One such material of current interest for use as a closure material in accordance
with the present invention comprises a three-dimensional, conformable web comprising
an active substance such as adhesive on at least one surface protected from external
contact by the three-dimensional surface topography of the base material. Such materials
comprise a polymeric or other sheet material which is embossed/debossed to form a
pattern of raised "dimples" on at least one surface which serve as stand-offs to prevent an
adhesive therebetween from contacting external surfaces until the stand-offs are
deformed to render the structure more two-dimensional. Representative adhesive carrier
structures include those disclosed in commonly assigned, co-pending U.S. Patent
Application Serial Nos. 08/584,638, filed January 10, 1996 in the names of Hamilton and
McGuire, entitled "Composite Material Releasably Sealable to a Target Surface When
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means for flexible storage bags and containers accordmg to the present invention, which

comprises a three-dimensional sheet-like structure generally indicated as 30 (also
representative for 30A, 30B in Figures 8-19). Material 30 includes a deformed material
12 baving hollow protrusions 14 and a layer of substance 16 located between protrusions
14. Protrusions 14 are preferably conical in shape with truncated or domed outermost
ends 18. Protrusions 14 are preferably equally spaced in an equilateral triangular pattern,
all extending from the same side of the material. Protrusions 14 are preferably spaced
center to center a distance of approximately two protrusion base diameters or closer, in
order to minimize the volume of valleys between protrusions and hence the amount of
substance located between them. Preferably, the protrusions 14 have heights which are
less than their diameters, so that when they deform, they deform by substantially
inverting and/or crushing along an axis which is substantially perpendicular to a plane of
the material. This protrusion shape and mode of deforming discourages protrusions 14
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pressure applpl e n- su ance si e of material 12, as indicated by

force F. THélmmaterislsomayibe sade fom hernegeneeus resing of blende therepf. Single
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under speci f iffiat m@feriaPis thet itehe fdrmdBléSY, prodste ;hrmrhkloxﬁ a1 vhldeys CdUsefil resins
include polyethylene, polypropylene, PET, PVC, PVDC, latex structures, nylon, etc.

Polyolefins are generally preferred due to their lower cost and ease of forming. Other
suitable materials include aluminum foil, coated (waxed, etc.) and uncoated paper, coated
and uncoated nonwovens, scrims, meshes, wovens, nonwovens, and perforated or porous
films, and combinations thereof,

Different applications for the formed closure means will dictate ideal size and
density of protrusions, as well as the selection of the substances used therewith. It is
believed that the protrusion size, shape and spacing, the web material properties such as
flexural modulus, material stiffness, material thickness, hardness, deflection temperature
as well as the forming process determine the strength of the protrusion. A "threshold"
protrusion stiffness is required to prevent premature activation of the closure means due
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C Dase di anopdndes Henditone Bpiess B BAEriFL hich hiS Adfeotadeanda Second Si0s, onto the
forming screen such that the first side is in contact with the first substance on the top
surface of the forming screen. The first substance preferentially adheres to the first side
of the piece of material. A third step includes forming the piece of material to create a
plurality of hollow protrusions extending from the first side into the recesses of the
forming screen. The plurality of hollow protrusions are spaced apart by valleys into
which the first substance is transferred from the forming screen. The plurality of hollow
protrusions are accurately registered with the first substance by use of a common transfer
and forming surface. The first substance forms an interconnected layer in the valleys
between the protrusions.

Forming screen 181 is threaded over idler pulley 182 and a driven vacuum roll

184. Forming screen 181 is preferably a stainless steel belt, baving the desired
protrusion pattern etched as recesses in the belt. Covering the outer surface of vacuum
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Materials of the foregoing variety when utilized as a closure means in accordance
with the present invention may be unitarily formed and constructed as part of the body of
the flexible storage bag or container either before, during, or after assemblage of the bag
from its material components. Alternatively, such closure means may also be separately
formed and joined to the body of the flexible storage bag or container either before,
during or after assemblage of the bag. Such joining may be edge-wise or may be
accomplished as a lamination or bonding of the material facially onto a superposed
portion of the bag or container body, such lamination being particularly advantageous
when it is desired to add additional thickness, stiffness, and/or resiliency to the region of
the bag or container comprising the closure means. The material utilized for the closure
means may be the same as or different from the material utilized to form the bag or
container body either in dimensions or in composition.



Stainless steel formng screen 181 is a fabricated, seaned belt. It is
fabri cat eqig gy/saemer al steps. The recess pattern is devel opeg¢Thisogoomsit er
program and printed onto a transparency to provide a photomask for

phot oet chi ng. The photomask is used to crgate etched and non-etched areas.
The etched material is typically stainle steel, but it may al so be brass,
al um num copper, magnesi um and other materials including alloys.

Addi tionally, the recess pattern may be etched into photosensitive polyners
i nstead of net al Sarticylarkypisefud as aflapgematgral inascordanceaaith thsuesent igventiaryis
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either in dipsgehgpoijthe; matenah dulp; fhgoverall structure o the flexible storage bag or
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required is to grasp or pinch the closure means with a pair of opposed digits to activate

the material against an opposing surface of the bag or container body or closure means.
Moving the grasping digits across the extent of the opening provides secure adhesion of
the closure means across the extent of the opening, thereby converting the flexible bag or
container from a semi-enclosed container to a fully closed container. Particularly when
the closure means fully encircles the opening in the bag or container body, the closure
means 30 is highly tolerant to misalignment as it will adhere to any opposing surface
unlike mechanical closure mechanisms which typically require precise alignment of
mating elements. _

The ability of the closure means to be activated by pinching or grasping
superimposed portions of the bag or container body is particularly advantageous with
flexible, conformable structures such as the flexible storage bags and containers of the
present invention. More particularly, such structures are yieldable under applied forces



initiation of closure separation. It nmay al so be desirable to | eave a smal |l

but fini tewB%hfsﬁﬁ@ of the bag or container body inmmedi atel Yp@figaRM1st O t he
openi ng periphery free of closure material, such that there Is a .

non- adherent rimof material which nay be utilized to initiate nmateri al
separation and hence opening of the flexi B8 e storage bag or container.
In accordance with the present invention, the use of

sel ectively-activatible adhesive materials for the closure nmeans 30
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In addition to such use of sheet material folded and sealed to form the bag or
container body, the bags or containers may be constructed in any known and suitable
fashion such as those known in the art for making such bags or containers in
commercially available form. Heat or adhesive sealing technologies may be utilized to
join various components or elements of the bag or container to themselves or to each
other. In addition, the bag or container bodies may be thermoformed, blown, or
otherwise molded from a starting blank or sheet of material rather than reliance upon
folding and bonding techniques to construct the bag or container bodies from a web or
sheet of material.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and



Al t hough the sel f-supporting flexible storage bags illustrated in the
foregorng,&bgﬂg@ﬁgl 7 and 15-19 have been constructed of flgeq/BiReoget
materi.al along the lines of the approach typically taken for paper
grocery-type bags, as illustrated for exagple in U S. Patent No. 584, 555,
i ssued June 15, 1897 to Lorenz, a w de vat ety of other constructions may
be utilized in keeping with the self-supporting approach in conjunction
with the use of a closure neans in accordance with the present invention.
Exanpl es of modificationsrcan beuradeavithout depprting ffigms therpiritcrndiscepe phitheinvention.
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1991 to N@nden |, 5, sued rch, 93 to Watkins et

5, 314, 252, |’§‘§€‘gﬁ téqfarelyghmttg EN?A}“éH‘VFP'i‘%t rative is
comonl y- assi gned U. S Pat ent No. 4,898,477, issued February 6, 1990 to Cox
et al., the disclosure of which is hereby incorporated herein by reference.
In addition to such use of sheet material folded and sealed to formthe bag
or container body, the bags or containers may be constructed in any known
and suitable fashion such as those known in the art for maki ng such bags or
containers in commercially available form Heat or adhesive sealing

technol ogies may be utilized to join various conponents or elenents of the
bag or container to thenselves or to each other. In addition, the bag or
cont ai ner bodi es may be thernofornmed, blown, or otherw se nolded froma
starting blank or sheet of material rather than reliance upon fol ding and
bondi ng techni ques to construct the bag or container bodies froma web or
sheet of material. Wil e particul ar enbodi nents of the present

i nvention have been illustrated and described, it would be obvious to those
skilled in the art that various other changes and

29 nodi fi cati ons can be nade w thout departing fromthe spirit and scope
of the invention. It is therefore intended to cover in the appended cl ai nms
all such changes and nodifications that are within the scope of this

i nvention. 30



C ai ns: 1. A flexible s"t"'orage ba (10) conprising at |east one sheet

of flexib %g.;g ‘ ﬂnbledtoforma semi 5
cont ai ner aV| ng an o g‘ “1“ \‘\nﬁ i ned by a hinged peri gﬁerafﬁdf; ang
(31), said hinged fIa 1) h‘aw cl osure neans (30) for
seal ing said opening to convert sai d sem' Oencl osed -contai'nér to a

closed container, wherein said contaiper.is self-supporting.an tHasBeenReplaced
mai ntains said o en| n | n_an upvva %gﬁt@ﬁﬂj@@ﬁﬂn ition, n
that said cVoHdel BRIS: seg) a P qpLACEmAL e | form

portion of sald h| nged fla e of mat

first side, ;said firs | de exhlbltln anahes peel forcea er
activation By a @ngx\g?}ﬁ ¥Arage bag compr)éxrngagtel'e Bﬁgg’PBi‘F el “F‘Eﬁ‘

exhi bited prior aseablddvat form b)Seml-Hﬁdbsed cohtainer H’dt@né b opbhifig Sdefinad dybag
(10) of daiml1, er. ¢h ed in.that said. 10

I ncl udes at | eas négé eélip e%{ q@%g é}?:a&ke&zgil sm(t%ﬂ s?lgraﬁgﬁeq rﬁlagﬁé d“‘)éﬁ%eéta

mat eri al ext endi elpsine meais ferserling said npéning tosernsrexs saidisami-anclosed container to

substantial l'y aﬁl?sefilcﬁﬂé'ineg’oﬁfl&mn( 354% c&’ﬁaﬁx@p i@&lﬁ]ﬁ{pﬁa{ﬁn Sfld ARint C?l%sofatl

substantial ly par eni ng, en sail
(50) is placed oRPENIAG I bR b'mm@si@gsmndmon container is
sel f - supportlng and mai ntains said opening in an upwardly- ext endi ng

condi tion. psi bl e, abl e, se|]f-restorabl e, cgontainer
(10A) conpr 2 5| ng: The héx Lle ﬂ‘t%age?%n?féﬁ?%dntﬂ‘ﬂbﬁuﬁh‘%’%’mz&ﬁ iy thafesald bag A
22A, 23A, 24A) ha:wliit&saatf leastt one pair of oppose@@%@se@i\%m #h Sﬂﬂoﬂﬁepﬂ%rﬁl'd
and defining an axj t hr ou aid first

n
ond Second apan SxisBding i & GitePlon normal g, sid opéRing and & el RRfly gliar bottdra
substantial | y corkiendingsn adireatiah substahtailyi pagaliel ammd 0Béning, such that when saxd

bei ng. Col | apsi bl SoRR, Hobiadkd, S s ool BRReC 0 Blanl dF MeBaBi i e,

axi al direction mnmlsmgldsmbﬂmgesamnpwlmbvamdmg doriditiare i s renoved;
(b) a bottom panel (50A) unltarlly formed with said second open end of

sai d t ubul abr sidewal I and encl osjng one end of sajd_tubul ar
si dewal | t o 3 or mIhe flexible storage bagaf C(laim bos &laign2.durber charactenze@ d) thag said g

(40A) for sel ecticlslpe grRAKCEShpEeS Al ple&CtT mARHaP FOEHiAO A HaBEh PoRtich of said

closed contai ner; hi geg flange, said piece of material having a first side facing inwardly toward
said opening and a second side facing outwardly of said opening, said first side
exhibiting an adhesion peel force after activation by a user which is greater than
an adhesion peel force exhibited prior to activation by a user.

U

4, A collapsible, stackable, self-restorable container comprising:

(a) a unitary continuous tubular sidewall having a first open end and a second
open end and defining an axial direction extending through said first and
second open ends, said first open end having a substantially continuous
outwardly-extending flange forming a periphery of said first open end,
said tubular sidewall being collapsible in response to an externally-applied
force exerted in an axial direction and being self-restorable when said
force is removed;

(b)  abottom panel unitarily formed with said second open end of said tubular
sidewall and enclosing one end of said tubular sidewall to form a semi-
enclosed container;

()  a lid for selectively converting said semi-enclosed container to a closed
container; and



31 (d) a cl osure""r‘r"\gaﬁS‘?@Q}@T Hawpesalll ng said lid to sai d flange—
(25A); 1 z£d | REPDhREESail d osure NMeansSsLORPTTSes a

pi ece .of n%?gr”w,'!mnﬂ'gmmgiﬁo i = -ﬂa portion of)_s ieg‘_ﬁmd'e R "jd
said piece of nhtetial Ravengd. a first side, sait®

exhi biting an adhesion peel force after atkivation “

which is greater than an adhesi on peel force exhibited prior

activation by a user. 4, The col | apsibl e, stackable, self-restorable
cont ai ner (10A) dfl) A @ ¢losye meandfor sealing saiddidomseidellanger i n t hat said

conti nuous. sheet R iefizt Bk e eRsles 3o compriss FHEL Bf FRub{ e
and sel f - suppor t dpast agericn olesaid perighery, said pieesmpf meterig} having a first(side facing
vl | 5 (60B) (o SR (90 SalloyRcilly ghd LRetdHd SiaR hlihg} biftarly of said
sai d side p;ingal S %gingaﬁa&fam S@ﬁﬁé i?‘t%”cggaét%’gFSiP%PFﬁﬁrfamﬁ aﬁgb%gtig(ptli‘on ‘.’Y a user
structure havi ng whieh @ gfeatsndhan an ddResisit peu foFvRedxhibifed) prasiClo etivatic By a
end of said container body, the other end of said tubular structure

opposi te from sai'f®bottom panel forming a periphery (288); (by a
lid (40B) for selectively converting said sem -encl osed container to a

cl osed cont aj ner; e ( cl.os n for~seal jn |.d
lid to sai da‘d’c’ont a’}‘}geg?cogg%s 1‘r;)l‘e, ‘&QCkabl_%’ 43%%&@?@?&?9“2 8% UOff it ajl"dgfb‘ﬁg ure
means conprises aheiastesized imithalr isaid tubular sidewall f andreshid hbattonnf parel e areal

forming at |east @enirbiriid MimSYoffhARIsAEF Abferial and having a

said first side ex It ng an adhesion pe orce after
activation by a user which is greater than an adhesi on peel force

exhi bited prg.or tA caliigsitaé, foldablé, stadkaBle, artl It fppoRMIB cOftaind Cbripriigngane! s
I ncl udes a gusset agxt endi ng |

bott om panel sai i de? b%m’é?fgcp%fgﬁ%'gétgﬁlteléﬁgdlggﬁ%ﬁga's gt"lpr&ﬁggéﬂ%iﬁlig‘lo?}&ﬁblstg’bd
toward one another, susgposdthéndswiatls bevesn aid side alls,ankd side w‘“s?f‘disgfféf‘?don
nor 0 sat, L1 oyl it SRS b SRR b s S
unf ol ded orientati on. bottom panel enclosing one end of said container body, the other end of
said tubular structure opposite from said bottom panel forming a
periphery;
(b)  alid for selectively converting said semi-enclosed container to a closed
container; and
(c)  aclosure means for sealing said lid to said container body;
characterized in that each of said side walls includes a gusset extending in a
direction substantially parallel to said bottom panel said side walls and said end
walls are inwardly foldable toward one another, such that said container is
collapsible in a direction normal to said lid and said bottom panel while being
substantially self-supporting while said side walls and said end walls are in their
unfolded orientation.

7. The collapsible, foldable, stackable, and self-supportable container of Claim 6,
further characterized in that said side walls, said end walls, and said bottom panel
are unitarily formed from a continuous sheet of material.

8. The collapsible, stackable, self-supportable container of Claim 6 or Claim 7,
further characterized in that said end panels include diagonal reinforcing folds.



32 6. The col | apsi bl e, foI"d'ali')"I"é stackabl e, and sel f-supportable
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unitarily formed f I nelous C2sheet of material. 7. The -
0

col | apsi bl e, stackabl e, sel f-supportable ntai ner (10B) of Caimb5 or
Caim 6, further characteri zed in that said end panel s include

di agonal rei nforcing f ol ds. The st g (10) :
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substantial ly COmPIER§HY g&’{)rcpgxgriqddnﬁ ‘ﬁ’f‘?ﬁé‘m S“%ﬁtanaaﬁyrﬂ%m?%? %‘%ﬂ% (10) or
contai ner (10A, 10B) of any one of Claims. 1 or 3 or 5, further
characterize hat sai d,cl osure neans.(30, 30A C rys&s

t hr ee-di mensﬂ]onal Eehé@f %P@g 90 COMRPE Og a(%n%ef {9 béga"%'ﬁ gn{g % ét |f57q“§;

t wo- di menchacacedrizedidetthamsad i czhdtsutqo means cbmprisesna tmrea-dlmensmrml eshpetse
an adhesi ve LAYCHnIR 1§ hGHLH b0 QuEURRAYSAbAitheRdb A el matlid

seni - encl osed cont8 opening. )
upon activation by a user to expose an adhesive layer to contact with a

complementary surface of said semi-enclosed container across said opening.
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