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cont ai nment and protection of various itens including perishable materials.
The present invention further relates tol such storage containers having
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0. 002 i nchaself Subieafeldl aleng two edges to form a semi-enclosed container having two flexible
opposed sidewalls, three sealed or folded edges, and one open edge. A closure integrally

formed with the bag such as an interlocking rib-type seal or separately provided such as a
plastic or paper-clad-wire tie completes the containment assembly. Sliding closure
mechanisms, which utilize a sliding plastic sleeve to force interlocking ribs into and out
of engagement, have become popular due to their comparative ease of operation and
visual and tactile confirmation that opening and closing operations have been
successfully completed.

As utilized herein, the term "flexible" is utilized to refer to materials which are
capable of being flexed or bent, especially repeatedly, such that they are pliant and
yieldable in response to externally applied forces. Accordingly, "flexible" is substantially
opposite in meaning to the terms inflexible, rigid, or unyielding. Materials 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
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the closure operatlon and confirming for themselves that a satisfactory closure has been

achieved. This is particularly so when the physical change in position of the lid between
interlocked and non-interlocked positions is comparatively small.

Accordingly, it would be desirable to provide a storage container combining the
desirable qualities of both flexible bags and storage containers and minimizing the less
desirable qualities of both approaches.

More particularly, it would be desirable to provide a storage container having
improved sealability in use.

It would be yet further desirable to provide such a container which provides
visual and/or tactile confirmation to the consumer that a satisfactory closure has been

achieved.

SUMMARY OF THE INVENTION

The present invention provides a container comprising: (a) a semi-enclosed

container body including a tubular structure having two open ends and a bottom panel
enclosing one end of the container body, the other end of the tubular structure opposite
from the bottom panel forming a substantially continuous outwardly-extending peripheral
flange; (b) a lid for selectively converting the semi-enclosed container to a closed
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Figure 3 is a plan view of a storage container similar to that of Figure 1;

Figure 4 is a perspective view of a representative slider element in accordance
with the present invention;

Figure 5 is an elevational view of the slider of Figure 4;

Figure 6 is an elevational sectional view taken along line 6-6 of Figure 5;

Figure 7 is a perspective view of the storage container of Figure 1 in a horizontal
position in preparation for folding;

Figure 8 is a perspective view of the storage container of Figure 1 in a partially
folded and collapsed condition; and

Figure 9 is a perspective view of the storage container of Figure 1 in a fully

folded and collapsed condition.

DETAILED DESCRIPTION OF THE INVENTION
Figure 1 depicts a presently preferred embodiment of a storage container 10

according to the present invention. In the embodiment depicted in Figure 1, the storage
container 10 includes a container body 20 preferably unitarily formed from a piece of
sheet material and a lid 40 preferably unitarily formed with the container body 20 or at
least hingedly attached to the container body at hinge line 45. Storage container 10 also
includes closure means 30 located adjacent to edge 28 for sealing the peripheral portions
of the 1id 40 and container body 20 to form a fully-enclosed container or vessel as shown



Figure 7 is a perspective view of the storage container of Figure 1 in a

hori zontwlp golggshti on i n preparation for fol ding; Figure 8p&prugodaRkspective
view of the storage container of Figure 1 in a partially folded and

col | apsed condition; and Figure 9 is a perspective view of the storage
container of Figure 1 in a fully folded and collapsed condition. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Figure 1 depicts a presently preferred

enbodi ment of a storage container 10 according to the present invention.
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peripheral fl angg sl?(;[wnl 1t SFl"gjﬁ)x%elr tl?edcggsérg %Ie'aﬂ§ Wcérggnses a mechanical interlocking
seal which includes at least one mating or interlocking bead 32 and groove 34 pair of
elements on mating portions of the flange 25 and lid 40. In a presently preferred
embodiment, the bead 32 is unitarily formed with and projects upwardly from the flange
25 around the three free sides of the flange (i.e., not necessarily around the rear portion of
the container behind the hinge) while the groove 34 has a complementary shape which is
open on the bottom so as to receive the bead 32 therein. The closure means 30 also
includes a sliding mechanical element or slider 36 which is captively engaged with the
bead and groove so as to remain attached to the container unless one or more elements is
deformed to permit its removal. Slider 36 is sized and shaped so as to be freely slideable
over the bead and groove when they are fully engaged with one another to effect a
sufficient closure seal. Slider 36 therefore functions to seal the bead and groove into one
another when it is drawn around the periphery of the container from one side to another
after the container has been opened.
Figure 4 is an elevational perspective view of a preferred embodiment of a sliding
mechanical element, or slider, 36 in accordance with the present invention. As shown in
Figure 4, and more prominently in Figure 5, the slider 36 has a generally C-shaped
configuration such that the ends of the slider can extend inwardly over the peripheral
edges of the flange 25 and lid 40 in overlying relation to the bead 32 and groove 34. The
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container.

Storage container 10 is suitable for containing and protecting a wide variety of
materials and/or objects contained within the container body. Figure 2 depicts the
storage container 10 in an open condition wherein the closure means 30 has been
released such that edge 28 may be opened to admit materials and/or objects into the
interior of the body portion of the storage container 10. In Figure 2 a plurality of generic
solid objects 99 are shown within the storage container 10.

Lid 40 is preferably of unitary construction and comprises a central lid panel 42
and a lid frame 44, either of which may be formed of various elements if desired. The
ability to construct the container of multiple composite elements permits the use of
diverse materials such as transparent polymeric panels for lid panels or more rigid,
resilient materials for flanges and lid frames independently of the tailoring of materials
for the container body 20. As best shown in Figures 1 and 2, the central lid panel 42
preferably extends downwardly to form a pan-shaped lid which forms a plug seal by
fitting into a complementary recess or shelf in the upper portion of the container body for
enhanced sealing capability.
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gusset ed si
parallel to the dlrectlon of the force of grav1ty For example, a self-supporting material,

particularly a sheet material, may be held so that it extends upwardly parallel to the
direction of the force of gravity and maintain its orientation without folding over or
collapsing. Non-self-supporting materials typically will fold over or collapse and not be
capable of being held parallel to the force of gravity (i.e., "vertically") unless they are
held so that they extend downwardly from their point of support. Correspondingly, a
self-supporting bag or container is capable of maintaining its orientation with surfaces
extending upwardly from their base of support in opposition to the force of gravity
without folding over upon itself or collapsing.

In addition to being self-supporting, gusseted storage container 10 is also
preferably readily foldable or collapsible to provide easy storage occupying minimal
space. Figure 7 depicts a gusseted storage container 10 as shown in Figure 1 positioned
laterally on its side in preparation for folding. Figure 8 depicts a gusseted storage
container 10 as shown in Figure 1 but in a partially folded or collapsed condition.
Accordingly, medial creases 61 have been pushed inwardly toward one another, bringing
bottom edges 64 toward and generally parallel to the flange 25 Figure 9 shows a
gusseted storage container 10 in a more fully folded condition wherein folding continues
until the bottom 70 is substantially parallel to and in close proximity to the flange 25 and



pl anar bottom panel 70, which panels forma sem -encl osed contai ner having

an openiweg godeHr ned by upper flange 25. End panel s 50 i ncpeiff@sdiodgzoedges 55
and. bott om edges 54, while side panels 60 include bottom edges 64 and

gusset s havi ng convergi ng base creases 62 and nedial creases 61, with
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| i nes of weakness via nolding thinned areas into the material, scoring, or
ot her suitable nmethods. In the configuration depicted in Figure 1, the
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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
container body between the open configuration of Figure 1 and the closed configuration
of Figure 9. More particularly, the side panels 60 are sufficiently flexible to fold or pleat
upon themselves as the end panels 50 pivot inwardly toward one another as the bottom
panel 70 moves toward the lid 40.

Various compositions suitable for 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



bottom edges 64 toward and generally parallel to the flange 25 Figure 9
shows a wepwsgeired storage container 10 in a nore fully fopdedsemoehst i on
wherein folding continues until the bottom 70 is substantially parallel to
and in close proximty to the flange 25 and WO 00/ 64772 PCT/ US00/ 09639 7
the end panels are fully folded inwardl§ toward one another. Medi al creases
61 could also be folded outwardly, if desired, which provides the
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fully closed container. To open the storage container of Figure 1, a user may grasp a pair
of opposing tabs 35 and pull them in opposite directions to initiate and propagate
separation of the opposed halves of flange 31, and hence closure means 30. In order to
avoid conflicts between the tabs and the operation of the slider, the tabs are preferably
formed from the flange and lid material by removing portions thereof to leave isolated
projections which project no further than the outer edge of the flange. As shown in the
Figures, a sinusoidal edge for the flange and a phase-shifted sinusoidal edge for the lid
have proven satisfactory.

In addition to such use of sheet material folded and sealed to form the container
body, the container body may be constructed in any known and suitable fashion such as
those known in the art for making such containers in commercially available form. Heat
or adhesive sealing technologies may be utilized to join various components or elements
of the container to themselves or to each other. In addition, the 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 container
bodies from a web or sheet of material.



Various conpositions suitable for constructing the storage containers of
the preyembosarventi on i nclude substantially inperneabl e mattewdosbssssuch as
pol yvinyl chloride (PVC), polyvinylidene chloride (PVDC), polyethylene
(PE), polypropylene (PP), alumnumfoil, coated (waxed, etc.) and uncoated
paper, coated nonwovens etc., and subst@ntially perneable materials such
as scrins, neshes, wovens, nonwovens, or perforated or porous fil s,

whet her predom nantly two-di nensional in nature or formed into
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conposition or. be .a co ure of tiple
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film 10 ml ckne , commercia aval e from Chevron un
nanufactur@Ddéké@@ﬁQhﬁﬁF®WﬁhEﬂhq22@6Oﬁﬁﬂéﬁﬁﬁm@PQn|Ilzed as a closure means
in accordance with the present invention may be unitarily formed and
constructed as part of the body of the storage container either before,
during, or after assenblage of the container fromits material conponents.
Al ternatively, such closure neans nmay al so be separately fornmed and j oi ned
to the body of the storage container either before, during or after
assenbl age of the container. The nmaterial utilized for the closure neans
may be the sane as or different fromthe material utilized to formthe
contai ner body either in dinensions or in conposition. The closure neans
may al so incorporate additional features such as texture for providing an
audi ble or tactile signal when the slider is utilized or different colors
on the bead and groove which yield a different col or appearance when
engaged (simlar to commercially available closures on flexible bags). In
accordance with the present invention, the closure neans 30 provi des the
user wth an easy-to-operate closure neans for closing and sealing an
opening in a storage container. The closure neans 30 is easy to
mani pul ate, as the only dexterity required is to grasp or pinch the slider
with a pair of opposed digits and nove the slider across the extent of the
opened portion of the lid to provide secure engagenent of the bead and
groove, thereby converting the storage container froma sem -encl osed
container to a fully closed container. To open the storage container of
Figure 1, a user nmay grasp a pair



of opposing tabs 35 and pull themin opposite directions to initiate and

pr opagat evo gadaat i on of the opposed hal ves of flange 31, pendsi@tssdy Cl osure
means 30. In order to avoid conflicts between the tabs and the operation

of the slider, the tabs are preferably forned fromthe flange and |id
material by renoving portions thereof tuool eave isolated projections which
project no further than the outer edge of the flange. As shown in the
Figures, a sinusoidal edge for the flange and a phase-shifted sinusoi dal

edge for t{\g1ATqs dexeviipyen satisfactory. In addition to such use of
sheet material folded and sealed to formthe container body, the container

body may be constructed in any known and suitable fashion such as those
known in the arA cbsaingpomgrisngeh containers in comercially available form
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it would be obvious to those skilled in the art that various other changes
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cont ai ner conpri si ngne¢hahical desvre fanstaligdasionechianisal ibtedlpckinglseddi ng a
tubul ar structure having two open ends and a bottom panel encl osing one
end of said container body, the other _end of said tubular structure
opposi te f%om sBiedceeineiopddaim It yihsichy saids closirs meaps| \pchigas jah deasts one
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slideable mechanical closure for engaging said interlocking bead and groove pair.

3. The container of Claim 1, wherein said interlocking bead and groove pair define

at least two orthogonal linear segments in a plane defined by said flange.

4. The container of Claim 1, wherein at least one of said lid and said flange include
tabs, said tabs projecting no farther outwardly than an outer edge of said flange.

5. The container of Claim 1, wherein said tubular structure includes two opposed
side walls, two opposed end walls between said side walls, said side walls and
said end walls together forming said tubular structure.

6. The container of Claim 5, wherein said side walls, said end walls, and said

bottom panel are unitarily formed from a continuous sheet of material.

7. The container of Claim 5, wherein each of said side walls includes a gusset
extending in a direction substantially parallel to said bottom panel, and wherein
said side walls are inwardly or outwardly foldable 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.



container; and (c) a closure nmeans for sealing said lid to said container
body, sawd @leasyare neans conprising a nmechanical interl ogpkiraigoe®ale and a
slideabl e mechanical closure for sealing said nechanical interlocking
seal. 2. The container of Claim1l wherein said closure nmeans includes at

| east one interlocking bead and groovelbpair |ocated on said Iid and said
flange and a slideable nechanical closure for engaging said interlocking
bead and groove pair. 3. The container of Claim1, wherein said

i nterlocking bead and groove pair define at |east two orthogonal I|inear

segnents in a ane defin h aid flange., 4.. The, contai ner of. Cl.aim1,
wher ei n atfp'l eaﬂheo‘f%l%d er E%Aalﬁ ff%}he&elgéﬁgelfq léﬁﬁléleﬁ?ﬁocfaﬁ 80&?1298"5‘,”3?6{?18% abs
proj ecting no faxtshelrintubeking byad dndrgraovequirexteadgatwirdsabayonid saidgbingd. The
container of Claim1l, wherein said tubular structure includes tw opposed
side walls, two opposed end walls between said side walls, said side walls
and sai d ®&nd wEhd sontgiget hérCliist i righesein osatduihiudar sfructire Uras. a Gubsthgially
contai ner of O @Lihdlarhsdsetticil shapkde wall's, said end walls, and said
bottom panel are unitarily formed froma continuous sheet of material. 7.
The container of Claimb5, wherein each of said side walls includes a gusset
extendi ng i1 a Thd @GitdigR o Tial) twirkdiy sgid canthiler isGtazRille bad M ppoing. and
wherein said side walls are inwardly or outwardly fol dabl e 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
whi | e being substantially self-supporting while said side walls and said
end walls are in their unfolded orientation. WO 00/64772 PCT/ US00/ 09639 11
8. The container of Claim1, wherein said lid is joined to said container
via a hinge, and said interlocking bead and groove pair extend outwardly
beyond said hinge. 9. The container of Claiml, wherein said tubular
structure has a substantially rectangular cross-sectional shape. 10. The
container of Claim1, wherein said container is stackable and

sel f-supporting.



