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Woodbndge’ VA 22192 (Us) an openable portion of a pliable container includes at least 

. _ , , one shape memory element Which is boWed and adapted to 
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_ the pliable container for rotation about a longitudinal axis 
(21) Appl' NO" 09/885’082 de?ned by the element. The element includes an elongated, 
(22) Filed. Jun_ 21 2001 generally concave surface portion and an opposing, gener 

' ’ ally convex surface portion. Upon closing of the container, 
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place an opposing side Wall of the container in tension. The 
(60) Continuation-in-part of application No. 09/456,526, Closure System has application to Various types of pliable 
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containers, including tWo-sided, multi-ply and gusseted 
bags. Provisions are also made for releasably locking the 
closure system in a container sealing condition. 
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CLOSURE SYSTEM FOR A PLIABLE CONTAINER 

[0001] The present application represents a continuation 
in-part of US. patent application Ser. No. 09/456,526 ?led 
Dec. 8, 1999, pending, Which is a divisional of US. patent 
application Ser. No. 08/885,667 ?led Jun. 30, 1997, now 
US. Pat. No. 6,022,144. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention The present invention 
pertains to the art of packaging and, more speci?cally, to a 
system for repetitively opening and sealingly closing an 
openable end of a pliable container, such as a bag, as Well as 
a method of using such a closure system. 

[0003] 2. Discussion of the Prior Art 

[0004] Pliable or ?accid containers are Widely used to 
store both edible and non-edible products. For example, 
snack items, such as various types of chips and cereals, are 
typically packaged in pliable containers. These containers 
are generally sealed at both ends for initial packaging 
purposes and then one of the ends is opened to access the 
product. It is often desirable to utiliZe the container to store 
the product for extended periods of time and to repetitively 
open and close one end of the container to selectively access 
the contents thereof. 

[0005] When used to store edible food items, it is particu 
larly advantageous to adequately seal the openable end of 
the container betWeen uses in order to prolong the useful life 
of the food items stored therein. For this reason, once the 
initial seal at one end of the container is broken, it is 
common practice to roll up the openable end of the pliable 
container for storage. Unfortunately, the rolled-up ends of 
such pliable containers generally tend to unroll betWeen 
uses, Which leads to the food items becoming stale prema 
turely. 
[0006] Proposed solutions to this problem include provid 
ing various types of closure structures at the openable end to 
maintain the side Walls of the container in a close bearing 
relationship for sealing purposes. For example, it is knoWn 
to utiliZe a clip to prevent the openable container end from 
unrolling. Since such clips are completely separate from the 
container, they can be misplaced and are therefore often only 
used When readily available. In addition, these clips often 
tend to break and only directly maintain a small central 
section of the openable container end in a rather tight, closed 
condition. Zip-type closure arrangements have also become 
quite prevalent for use With certain types of bags. Such 
closure arrangements are considered advantageous in at least 
they generally extend entirely across the Width of the 
openable end and are formed integral With the container. 
HoWever, such closure arrangements are considered to be 
quite dif?cult to use, particularly for children and the elderly, 
due to the required dexterity. In addition, these closure 
arrangements do not provide an immediate indication that a 
complete seal has been established. Instead, the entire 
arrangement must be systematically sealed from one end of 
the opening to the other and if any portion is not sealed, the 
purpose of the entire closure can be completely compro 
mised. 

[0007] In addition to the need for providing a closure 
system for sealingly closing an openable end of a pliable 
container, it is also considered advantageous to enhance the 
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accessibility to an interior of a container When the container 
is opened. More speci?cally, When the container is opened, 
it is desirable to maintain the side Walls of the container 
spaced apart, at least at the open end of the container, to 
permit easy access to the contents. Of course, neither clips 
nor Zip-type closure systems perform this desired function. 

[0008] Other types of closure arrangements for pliable 
containers have been proposed to perform both of these 
desired functions, such as that represented in US. Pat. No. 
5,037,138. According to this patented arrangement, a snap 
type closure mechanism includes a closure strip secured to 
one side Wall of a pliable container, adjacent an openable 
end thereof. The closure mechanism is generally biased to a 
closed condition, but can be ?exed outWard along a center 
line of the strip to maintain the container in an open 
condition. Merely squeeZing the closure strip near the cen 
terline causes the container to assume the closed condition. 

[0009] The problem With such an arrangement is that it 
really only maintains a central portion of the container open 
an adequate amount, particularly since any biasing force 
tending to hold the container open essentially acts betWeen 
side edge portions of the container and the closure strip. No 
closure structure is provided along the other side Wall of the 
container to co-act With the closure strip, such that the 
degree to Which the container can be held open is limited and 
the sealing effectiveness of the closure is minimiZed. 

[0010] Based on the above, there exists a need in the art for 
a simple, inexpensive closure system for use With pliable 
containers Which Will enhance the accessibility to the con 
tents When the containers are open and Which can be 
effectively used to repetitively seal the containers. 

SUMMARY OF THE INVENTION 

[0011] The present invention is directed to a closure 
system for use in repetitively opening and closing an open 
able end of a pliable container. In accordance With various 
preferred embodiments of the invention, the closure system 
includes ?rst and second shape memory elements that are 
adapted to be attached to respective opposing side Walls of 
the pliable container adjacent the openable end thereof. Each 
of the ?rst and second shape memory elements includes an 
elongated, generally concave surface portion and an oppos 
ing, generally convex surface portion. In various embodi 
ments of the invention, the shape memory elements are 
provided on the container With the concave surface portions 
facing each other When the pliable container is in an open 
condition to maintain the opposing side Walls in a spaced 
relationship in order to permit enhanced access to an interior 
of the container. In each of the embodiments, When the 
openable end is closed, the generally concave surface por 
tion of one of the shape memory elements assumes a 
position substantially overlying the generally convex sur 
face portion of the other shape memory element in order to 
maintain the container side Walls in a close bearing rela 
tionship at the openable end. 

[0012] The ?rst and second shape memory elements can 
take various forms in accordance With the invention, includ 
ing arcuate, ?exible bands formed of plastic or metal, curved 
Wires or other boWed, spring-like elements. In many of the 
preferred embodiments of the invention, the ?rst and second 
shape member elements constitute similarly constructed 
shape memory elements Which are boWed to de?ne the 
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opposing concave and convexed surface portions. Both of 
the shape memory elements are attached chordWise to an 
upper end portion of the container With the shape memory 
elements being arranged in vertically spaced planes When 
the container assumes an open condition. Upon ?exing of 
the shape memory elements toWard one another during 
closing of the container, each of the shape memory elements 
Will tend to ?atten out to some extent against the inherent 
spring-like characteristics thereof until the tWo side Walls of 
the pliable container come close together. At this point, the 
upper shape memory element Will be caused to automati 
cally fold over such that it drops doWn into the plane of the 
loWer shape memory element and substantially overlies the 
concave surface portion of the loWer shape memory element. 
Once in this position, both of the shape memory elements 
Will be permitted to ?ex in the same direction thereby 
assuming an arcuate sealing condition. When applied to 
containers formed With rather ?imsy side Walls, the open 
able end of the container can be reinforced, adjacent the ?rst 
and second shape memory elements, by auxiliary support 
members Which, preferably, do not possess the inherent 
spring characteristics of the ?rst and second shape memory 
elements. 

[0013] In certain embodiments of the invention, at least 
one of the shape memory elements is constituted by a Wire 
Which is boWed in a relaxed state such that the Wire de?nes 
opposing concave and convex surface portions. The Wire can 
be sandWiched betWeen tWo ?lm layers, formed from plas 
tic, paper, cloth or the like, positioned betWeen adjacent 
layers of a multi-ply container side Wall or otherwise 
attached adjacent the openable end of the container. When 
used in combination With another shape memory element, 
the Wire shape memory element Will also ?ex outWardly to 
provide enhanced access to the interior of the pliable con 
tainer and can be caused to conform to the shape of the other 
shape memory element upon closing the openable end of the 
container by either folding over in the manner described 
above or rotating about its arcuate longitudinal axis. With 
the shape memory elements extending across the Width of 
the bag, the entire side Walls of the container are maintained 
in a close bearing relationship at the openable end When in 
the closed condition. In accordance With at least certain 
embodiments of the invention, a boWed, rotatable closure 
element, such as a Wire, is required on only one side of the 
pliable container, adjacent an openable portion. When the 
container is in an open condition, the closure element boWs 
outWardly to aid in maintaining the open condition. As the 
container is closed, the closure element is forced to auto 
matically rotate about an axis de?ned by the closure ele 
ment. When the closure element rotates through approxi 
mately 180°, an opposing side Wall of the container Will be 
placed in tension by the closure element, thereby establish 
ing an effective seal at the openable portion. 

[0014] In accordance With further preferred embodiments 
of the invention, the tWo shape memory elements can be 
attached to the opposing side Walls adjacent the openable 
end of the container in identical planes. In still further 
embodiments, vertically spaced shape memory elements can 
be placed on the same side of a container. In such an 
arrangement, folding over of the openable end of the con 
tainer Will cause the shape memory elements to overlie one 
another or nest in a manner analogous to other mentioned 
embodiments of the invention. Of course, this arrangement 
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Will not bias the container into an open condition When 
access to the interior thereof is desired. 

[0015] Therefore, in general, the invention is directed to a 
closure system for use in repeatedly opening and sealingly 
closing an openable end of a pliable container by providing 
at least one shape memory elements including an elongated 
generally concave surface portion and an opposing, gener 
ally convex surface portion, along a respective side Wall of 
the pliable container adjacent the openable end or portion. 
With this arrangement, the pliable container can be selec 
tively closed to seal the contents thereof by simply mating 
multiple shape memory elements and/or utiliZing one or 
more shape memory elements to tension the pliable con 
tainer in a sealed condition. Additional features and advan 
tages of the present invention Will become more readily 
apparent from the folloWing detailed description of the 
preferred embodiments thereof When taken in conjunction 
With the draWings Wherein like reference numerals refer to 
corresponding parts in several vieWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a perspective vieW of a pliable container 
having an open end incorporating a closure system con 
structed in accordance With a ?rst preferred embodiment of 
the present invention; 

[0017] FIG. 2 is a perspective vieW of the pliable con 
tainer of FIG. 1 in a closed condition; 

[0018] FIG. 3 is a perspective vieW of a pliable container 
incorporating a closure system constructed in accordance 
With a second embodiment of the invention; 

[0019] FIG. 4 is a partial perspective vieW of a pliable 
container incorporating a closure system constructed in 
accordance With a third embodiment of the invention; 

[0020] FIG. 5 is a partial perspective vieW of a pliable 
container incorporating a closure system constructed in 
accordance With a fourth embodiment of the invention, With 
the closure system shoWn in an open condition; 

[0021] FIG. 6 is a partial perspective vieW of an upper 
portion of the pliable container shoWn in FIG. 5 in a closed 
condition; 

[0022] FIG. 7 is a cross-sectional vieW of a multi-ply 
container incorporating a closure system constructed in 
accordance With a ?fth preferred embodiment of the inven 
tion; 

[0023] FIG. 8 is a cross-sectional vieW of a pliable con 
tainer incorporating a closure system constructed in accor 
dance With a sixth embodiment of the invention; 

[0024] FIG. 9 is a partial perspective vieW of a pliable 
container incorporating a closure system constructed in 
accordance With a seventh embodiment of the invention; 

[0025] FIG. 10 is a partial perspective vieW of a pliable 
container incorporating a closure system constructed in 
accordance With a eighth embodiment of the invention, With 
the closure system shoWn in an open condition; 

[0026] FIG. 11 is a partial perspective vieW of an upper 
portion of the pliable container shoWn in FIG. 10 in a closed 
condition; 
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[0027] FIG. 12 is a partial perspective vieW of a pliable 
container incorporating a closure system constructed in 
accordance With a ninth embodiment of the invention, With 
the closure system shoWn in an open condition; 

[0028] FIG. 13 is a partial perspective vieW of a pliable 
container incorporating a closure system constructed in 
accordance With a tenth embodiment of the invention, With 
the closure system shoWn in an open condition; 

[0029] FIG. 14 illustrates a vertical form, ?ll and seal 
apparatus adapted for continuously making pliable contain 
ers incorporating the closure system of the present inven 
tion; 
[0030] FIG. 15 illustrates a horiZontal form, ?ll and seal 
apparatus adapted for continuously making pliable contain 
ers incorporating the closure system of the present inven 
tion; 
[0031] FIG. 16 is a perspective vieW of a pliable container 
incorporating a closure system constructed in accordance 
With an eleventh embodiment of the invention, With the 
closure system shoWn in an open condition; 

[0032] FIG. 17 is a perspective vieW of the pliable con 
tainer of FIG. 16, With the closure system shoWn in a closed 
condition; 
[0033] FIG. 18 is a partial cross-sectional vieW of a 
pliable container incorporating a closure system constructed 
in accordance With a tWelfth embodiment of the invention, 
With the closure system shoWn in an open condition; 

[0034] FIG. 19 is a partial cross-sectional vieW of the 
pliable container of FIG. 18, With the closure system shoWn 
in a closed condition; 

[0035] FIG. 20 is a partial cross-sectional vieW of a 
pliable container incorporating a closure system constructed 
in accordance With a thirteenth embodiment of the inven 
tion, With the closure system shoWn in an open condition; 

[0036] FIG. 21A is a perspective vieW of a pliable con 
tainer incorporating a closure system constructed in accor 
dance With a fourteenth embodiment of the invention, With 
the closure system shoWn in an open condition; 

[0037] FIG. 21B is a perspective vieW of the pliable 
container of FIG. 21A, With the closure system shoWn in a 
closed condition; 

[0038] FIG. 22A is a perspective vieW of a pliable con 
tainer incorporating a closure system constructed in accor 
dance With a ?fteen embodiment of the invention, With the 
closure system shoWn in an open condition; 

[0039] FIG. 22B is a cross-sectional vieW of an upper 
portion of the container shoWn in FIG. 22A; 

[0040] FIG. 22C is a cross-sectional vieW, similar to that 
of FIG. 22B, but depicting the closure system in a closed 
condition; 
[0041] FIG. 23A is a perspective vieW of a pliable con 
tainer incorporating a closure system constructed in accor 
dance With a siXteenth embodiment of the invention, With 
the closure system shoWn in an open condition; 

[0042] FIG. 23B is a perspective vieW of the pliable 
container of FIG. 23A, With the closure system shoWn in a 
closed condition; 
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[0043] FIG. 24 is a perspective vieW of a portion of a 
pliable container provided With a closure system constructed 
in accordance With a seventeenth embodiment of the inven 
tion, With the closure system being shoWn in a closed 
condition and incorporating a locking mechanism con?g 
ured in accordance With an aspect of the invention; 

[0044] FIG. 25 is a partial perspective vieW of a pliable 
container incorporating a closure system constructed in 
accordance With a eighteenth embodiment of the invention, 
With the closure system shoWn in a closed condition and 
including a second con?gured locking mechanism; 

[0045] FIG. 26 is a partial perspective vieW of a pliable 
container incorporating a closure system constructed in 
accordance With an nineteenth embodiment of the invention, 
With the closure system shoWn in an open condition and 
including a third con?gured locking mechanism; 

[0046] FIG. 27 is a perspective vieW of a pliable container 
incorporating a closure system constructed in accordance 
With a tWentieth embodiment of the invention, With the 
closure system shoWn in an open condition and including a 
fourth con?gured locking mechanism; and 

[0047] FIG. 28 is a perspective vieW of the pliable con 
tainer of FIG. 27, With the closure system shoWn in a closed, 
locked condition. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0048] With initial reference to the embodiment of FIG. 1, 
a closure system constructed in accordance With the present 
invention is particularly adapted for use With a pliable 
container Which is indicated at 2. In the embodiment shoWn, 
pliable container 2 constitutes a bag generally of the type 
knoWn for use in packaging food items such as potato chips 
and cereals. Therefore, pliable container 2 includes opposing 
side Walls 5 and 6, Which are generally formed from 
Wrapping a single piece of material, typically referred to as 
a Web, along a longitudinal seam line (not shoWn). Pliable 
container 2 includes a closed end 9 and an openable end 12. 
The material for pliable container 2 is generally constituted 
by paper or plastic, but can take other forms including foils, 
laminated structures, leather, cloth and the like. On a typical 
chip or cereal bag, closed end 9 Would be formed from heat 
sealing side Walls 5 and 6. Of course, openable end 12 Would 
be originally provided With a commensurate heat sealed 
portion Which has been cut off to arrive at the arrangement 
shoWn in FIG. 1 but Which typically Would eXtend above 
openable end 12 as depicted. Therefore, pliable container 2 
includes an outer surface 15 and an inner surface 17 and the 
interior of pliable container 2 is ?lled With food items such 
as that indicated at 20. 

[0049] In accordance With a ?rst preferred embodiment of 
the closure system of the invention, ?rst and second shape 
memory elements 26 and 27 are attached to the opposite side 
Walls 5 and 6 respectively. In the embodiment shoWn, each 
of the shape memory elements 26 and 27 is constituted by 
an elongated band, preferably formed of plastic. Each of the 
shape memory elements 26 and 27 preferably eXtends across 
substantially the entire Width of pliable container 2 such that 
ends 31 and 32 of each shape memory element 26 and 27 are 
adjacent side end portions (not labeled) of pliable container 
2 Where crease lines are typically formed. Each shape 
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memory element 26 and 27 is bowed in a relaxed state so as 
to de?ne a concave surface portion 38 and an opposing 
convex surface portion 39. 

[0050] As clearly illustrated in FIG. 1, ?rst shape memory 
element 26 is arranged vertically above second shape 
memory element 27. Although ?rst and second shape 
memory elements 26 and 27 are secured to inner surface 17 
of pliable container 2, it should be recogniZed that the ?rst 
and second shape memory elements 26 and 27 could equally 
be attached to outer surface 15 of pliable container 2. In 
addition, the ?rst and second shape memory elements 26 and 
27 can be attached to pliable container 2 in various Ways, 
including a stitching operation or through the use of other 
types of mechanical fasteners knoWn in the art. When such 
other fastening arrangements are utiliZed, ?rst and second 
shape memory elements 26 and 27 can be provided With 
slits, ?aps and/or pockets (not shoWn) to enhance the secur 
ing thereof to pliable container 2. In addition, various types 
of adhesives, including pressure sensitive, heat activated and 
double-sided tape types, can be utiliZed. When applied 
during the formation of a typical pliable container for food 
items and the like, heat sealing the shape memory elements 
26 and 27 Would be preferred due to its ease of implemen 
tation and associated economical advantages. In any event, 
it should be understood that the shape memory elements 
employed in accordance With the present invention may be 
attached to a pliable container through the use of various 
fastening arrangements. 

[0051] Again, it should be noted that, although ?rst and 
second shape memory elements 26 and 27 are both illus 
trated to be attached to inner surface 17 of pliable container 
2, the ?rst and second shape memory elements 26 and 27 
may be equally applied to the outer surface 15, or betWeen 
layers of each side Wall 5 and 6 if a multi-ply container is 
selected. In any event, ?rst and second shape memory 
elements 26 and 27 are adapted to be secured to pliable 
container 2 adjacent openable end 12 With the generally 
concave surface portions 38 of each of the ?rst and second 
shape memory elements 26 and 27 facing each other When 
pliable container 2 is in an open condition as illustrated in 
FIG. 1. Since ?rst and second shape memory elements 26 
and 27 are boWed so as to de?ne the concave and convex 

surface portions 38 and 39, side Walls 5 and 6 Will be 
maintained in a spaced relationship to permit ready access to 
food items 20 Within pliable container 2. 

[0052] When it is desired to sealingly close pliable con 
tainer 2 for future access, side Walls 5 and 6 are merely 
draWn closer together Which causes ?rst and second shape 
memory elements 26 and 27 to momentarily ?atten. Of 
course, this ?attening of ?rst and second shape memory 
elements 26 and 27 is performed against the natural ten 
dency of the shape memory elements 26 and 27 to assume 
the positions shoWn in FIG. 1. Therefore, ?rst and second 
shape memory elements 26 and 27 essentially act as leaf 
springs. As the ?rst and second shape memory elements 26 
and 27 are brought closer together, ?rst shape memory 
element 26 Will inherently tend to fold over second shape 
memory element 27 such that the concave surface portion 38 
of ?rst shape memory element 26 overlies the convexed 
surface portion 39 of second shape memory element 27 as 
best presented in FIG. 2. Once ?rst and second shape 
memory elements 26 and 27 are nested in this manner, they 
automatically assume their boWed shape, Which is also 
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imparted to side Walls 5 and 6 of pliable container 2. In this 
condition, side Walls 5 and 6 are maintained in a closed 
bearing relationship to assure adequate sealing of the con 
tents Within pliable container 2. Pliable container 2 can be 
selectively opened at end 12 by momentarily ?attening ?rst 
and second shape memory elements 26 and 27, unfolding 
?rst shape memory element 26 and then alloWing both of the 
shape memory elements 26 and 27 to again assume the 
position shoWn in FIG. 1 Wherein ready access to the 
interior of pliable container 2 is again provided. 

[0053] Ideally the Web used to make pliable container 2 
should be someWhat stiff rather then totally limp in nature, 
but should permit free hinging of the horiZontal foldover 
crease created betWeen ?rst and second shape memory 
elements 26 and 27. The materials referenced above for 
pliable container 2 satisfy this criteria. Therefore, the closure 
system of the present invention can be advantageously and 
easily applied to existing food item packages of this type. 
The purpose of utiliZing a rather stiff material for pliable 
container 2 is to assure that ?rst and second shape memory 
elements 26 and 27 Will be maintained in proper alignment. 
HoWever, the closure system of the present invention can 
also be utiliZed With a pliable container formed of a rather 
thin, ?imsy Web, such as a typical polyethylene sandWich 
bag. In this case, reinforcing bands, such as those indicated 
at 45 and 46 With dotted lines in FIG. 1, are provided to 
stiffen or reinforce openable end 12. As shoWn in FIG. 1, 
such reinforcing bands 45 and 46 are provided beloW ?rst 
shape memory element 26 and above second shape memory 
element 27 respectively. Actually, it has been found that 
band 45 substantially enhances the sealing of pliable con 
tainer 2, particularly When provided With a substantial Width 
and When extending transversely right out to the edges of 
pliable container 2, and band 46 provides marginal bene?ts. 
Unlike ?rst and second shape memory elements 26 and 27, 
reinforcing bands 45 and 46 are passive in nature in that they 
readily ?ex to assume positions dictated by ?rst and second 
shape memory elements 26 and 27. To assure that reinforc 
ing bands 45 and 46 only provide this stiffening function, 
each of the reinforcing bands 45 and 46 can be provided With 
various spaced, vertical grooves 48 Which act as hinges. In 
general, reinforcing bands 45 and 46 merely need to exhibit 
a high ?exibility in order to permit the bands 45 and 46 to 
freely boW, While being vertically stiff to assure that foldover 
Will occur only along the horiZontal crease. 

[0054] It has been found that, in providing reinforcing 
bands 45 and 46 When utiliZing the closure system of the 
present invention on rather ?imsy pliable containers, the 
openable end 12 of the pliable container is adequately 
stiffened to assure that ?rst and second shape memory 
elements 26 and 27 act in the manner described above to 
permit the repetitive opening and closing of the pliable 
container. At this point, it should also be noted that rein 
forcing bands 45 and 46 can be formed of various materials 
and in other Ways, such as by thickening the container Web 
material at the openable end of the pliable container. In fact, 
the pliable container can be integrally formed With structure 
Which constitutes the ?rst and second shape memory ele 
ments 26 and 27 as Well. This arrangement can be advan 
tageously carried out if pliable container 2 is made of plastic 
materials Wherein integral shape memory elements can be 
created by forming boWed, thickened Wall portions at open 
able end 12. Therefore, the entire closure system of the 
present invention can be formed integral With a pliable 
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container at the time of manufacturing thereof or ?rst and 
second shape memory elements 26 and 27 can be separately 
formed and attached to pliable container 2 in the manner 
described above. 

[0055] As indicated above, ?rst and second shape memory 
elements 26 and 27 generally act as springs and therefore 
can be made of any stiff, elastically deformable material 
including plastic, metal, Wood, ceramics, laminated materi 
als and the like Without departing from the present invention. 
In the preferred embodiment described above, shape 
memory elements 26 and 27 are made of plastic, such as 
polystyrene, polyethylene terephthalate or polycarbonate. 
When utiliZing metal for the shape memory elements, spring 
steel is preferably utiliZed. In the embodiment shoWn in 
FIG. 3, a pliable container 102, including side Walls 105 and 
106, is formed With a closed end 109 and an openable end 
112. Pliable container 102 also includes an outer surface 115 
and an inner surface 117 and has attached thereto a closure 
system de?ned by ?rst and second shaped memory elements 
126 and 127. As With the embodiment of FIGS. 1 and 2, 
each of the ?rst and second shape memory elements 126 and 
127 preferably extends across the entire Width of pliable 
container 102 and has respective ends 131 and 132 that 
terminate adjacent side edges or creases (not separately 
labeled) of pliable container 102. Again, each shape memory 
element 126 and 127 includes a concave surface portion 138 
and convex surface 139. In this embodiment, each of the ?rst 
and second shape memory elements 126 and 127 is prefer 
ably formed With tWo material layers 143 and 144 between 
Which is sandWiched a boWed Wire 146. In this preferred 
embodiment, layers 143 and 144 are constituted by extruded 
plastic members, hoWever, other laminating materials 
including paper and ?lms could be readily utiliZed. 

[0056] Therefore, in accordance With this embodiment, 
each of the ?rst and second shape memory elements 126 and 
127 take a form generally commensurate With typical bag 
ties, hoWever, instead of utiliZing a soft metal such as iron, 
copper or aluminum for Wire 146, a springy metal such as 
spring steel is utiliZed in the preferred embodiment to 
maintain the desired boWed con?guration. Of course, other 
materials for Wire 146, including plastics, can be utiliZed so 
long as the desired concave and convex surface portions 138 
and 139 are established and maintained. In the embodiment 
shoWn in FIG. 3, ?rst and second shape memory elements 
126 and 127 are illustrated as being adhesively secured to 
outer surface 115 of pliable container 102 With ?rst shape 
memory element 126 located above second shape memory 
element 127 When pliable container 102 assumes the opened 
condition illustrated in this ?gure. As With the embodiments 
of FIGS. 1 and 2, squeezing pliable container 102 at 
openable end 112 to cause initial ?attening of ?rst and 
second shape memory elements 126 and 127 Will result in 
?rst shape memory element 126 folding over second shape 
memory element 127 such that ?rst and second shape 
memory elements 126 and 127 become nested With concave 
surface portion 138 of ?rst shape memory element 126 
overlying the convex surface portion 139 of second shape 
memory element 127 in the manner directly analogous to 
that described above With respect to the embodiment of 
FIGS. 1 and 2. The opening of pliable container 102 is 
performed in the manner directly commensurate With that 
described above as Well. 
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[0057] FIGS. 4-6 represent additional embodiments of the 
present invention Wherein sealing of a pliable container is 
performed by folding over one side Wall of the container 
onto an opposing side Wall such that shape memory ele 
ments applied to the container overlie one another. In this 
manner, these embodiments are generally analogous to those 
described above With respect to FIGS. 1-3. HoWever, a feW 
additional features of the present invention are exempli?ed 
in FIGS. 4-6 as Will be detailed beloW With initial reference 
to FIG. 4. 

[0058] In this embodiment, a pliable container 152 
includes side Walls 155 and 156 that de?ne an openable end 
159, as Well as outer and inner surfaces 163 and 165. As 
shoWn, pliable container 152 has ?rst and second shape 
memory elements 167 and 168 attached to outer surface 163 
of side Wall 156, With ?rst shape memory element 167 being 
positioned above second shape memory element 168. 
Although shape memory elements 167 and 168 can take 
various forms in accordance With the present invention, 
including those described above With reference to FIGS. 1-3, 
?rst and second shape memory elements 167 and 168 are 
shoWn as boWed spring Wires Which are positioned betWeen 
outer surface 163 and respective lamination layers 173 and 
174. As illustrated, each spring Wire generally Zig-Zags 
transversely across side Wall 156. Although not separately 
labeled, as With the other embodiments described, each of 
the ?rst and second shape memory elements 167 and 168 
de?ne opposing concave and convex surfaces. 

[0059] With ?rst and second shape memory elements 167 
and 168 being mounted only on side Wall 156, the end 159 
of pliable container 152 is not held open to enhance the 
access to Within pliable container 152 as in the embodiments 
described above. To enhance the opening, another shape 
memory element (not shoWn) Would have to be positioned 
on side Wall 155 directly opposite a second shape memory 
element 168. In any event, the inclusion of only ?rst and 
second shape memory elements 167 and 168 still provides 
for an adequate seal for pliable container 152. In order to 
seal pliable container 152 in accordance With the invention, 
?rst and second shape memory elements 167 and 168 are 
vertically spaced by means of a transverse gap 175 Which 
actually de?nes a fold line enabling the upper portion of 
pliable container 152 to be folded into the page as vieWed in 
FIG. 4 so that ?rst shape memory element 167 can nest With 
second shape memory element 168. 

[0060] It should be recogniZed that the presentation of this 
embodiment exempli?es some additional aspects of the 
present invention. First of all, this embodiment illustrates 
that the shape memory elements can be provided on a single 
side of a pliable container if desired. The embodiment also 
illustrates another con?guration that can be used for the 
shape memory elements. Furthermore, the embodiment 
illustrates hoW shape memory elements applied to a pliable 
container in accordance With the invention can be provided 
With varying degrees of boWing strength. For instance, in 
order for ?rst shape memory element 167 to properly nest 
With second shape memory element 168 upon folding over 
of the upper portion of pliable container 152 into the page as 
shoWn in FIG. 4, the surface of ?rst shape memory element 
167 that is directed toWards the interior of pliable container 
152 assumes a convex shape in order to mate With the 
concave curvature of the inside of second shape memory 
element 168. HoWever, When pliable container 152 is to be 


















