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A membrane lid With a surface With a substantially triangu 
lar-shaped perimeter. The perimeter includes ?rst, second 
and third corner portions, Wherein each corner portion is 
bisected by an imaginary line. The membrane lid further 
includes a projection With a tab and adapted to initially direct 
a lifting force to at least one of the corner portions. The 
projection either extends outwardly from the perimeter such 
that the projection is non-symmetrically disposed With 
respect to the imaginary line of any adjacent corner portion, 
or the projection extends non-continuously from an adjacent 
corner portion and is substantially symmetrically disposed 
With respect to the imaginary line of the adjacent corner 
portion. Containers are also provided With a lip having a 
substantially triangular-shaped horizontal cross-section. The 
lip includes three corner portions and three sides, Wherein 
the sides of the lip are structured differently than the corner 
portions of the lip to increase the relative rigidity of the sides 
With respect to the corner portions such that the corner 
portions and the sides are adapted to exhibit a substantially 
uniform reaction pressure When applying a membrane lid to 
the lip of the container. 



Patent Application Publication Aug. 29, 2002 Sheet 1 0f 7 US 2002/0117500 A1 

200 



Patent Application Publication Aug. 29, 2002 Sheet 2 0f 7 US 2002/0117500 A1 



Patent Application Publication Aug. 29, 2002 Sheet 3 0f 7 

610 

US 2002/0117500 A1 

758 

724 

1;“ 1O161O§11 )2000 
__.LT ‘ 



Patent Application Publication Aug. 29, 2002 Sheet 4 0f 7 US 2002/0117500 A1 

FIG. 4 

FIG. 5 



Patent Application Publication Aug. 29, 2002 Sheet 5 0f 7 US 2002/0117500 A1 



Patent Application Publication Aug. 29, 2002 Sheet 6 0f 7 US 2002/0117500 A1 

54 

56 [M5460 60 'M 56 
\ lifik'? F C // 

66 

1 

l 
65 

62 i 
/ 64 
64 

L1 L2 

FIG. '7 
FIG. 6 

155 M 
”/ 1 1 167 
169 

g 165 J 
167 < 265 

26Ar 
164 

L1 

FIG. 7A 1:16.75 



Patent Application Publication Aug. 29, 2002 Sheet 7 0f 7 US 2002/0117500 A1 

A W70 

76 

74 

FIG. 8 

70 

W 76 
#/ 

% ‘ é) 7a 



US 2002/0117500 A1 

STRUCTURES FOR PROVIDING A REMOVABLE 
CLOSURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application Nos. 60/248,026 and 60/248,340, each 
?led Nov. 13, 2000, and each application entirely incorpo 
rated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to providing closure 
for a container, and more particularly, structures for provid 
ing a removable closure. 

BACKGROUND OF THE INVENTION 

[0003] Preshaped snack pieces are typically frangible and 
might be fragile and easily broken during packaging, ship 
ping and/or other handling operations. Conventional pack 
aging techniques provide bags and/or boXes that can permit 
a signi?cant number of the snack pieces to break or crush 
prior to consumption. The Well knoWn Pringles® shaped 
potato chip snack pieces, a product of The Procter & Gamble 
Company, Cincinnati, Ohio, are individual snack pieces 
having a “saddle” shape and are packaged in a manner Which 
overcomes disadvantages of the prior art. The Pringles® 
snack pieces have conventionally been packaged as a single 
nested stack in a cylindrical container Which provides 
enhanced protection during packaging, shipping and/or 
other handling. As a result, the Pringles® snack pieces are 
typically presented to the consumer Without breakage. 

[0004] There is a continuing need for user-friendly, rela 
tively inexpensive containers for packaging frangible snack 
pieces to provide protection during packaging, shipping 
and/or other handling. It is further desired to provide her 
metically sealed containers that provide oXygen and mois 
ture protection to prevent spoilage of the snack pieces 
contained therein. 

[0005] It might also be desirable to provide such ineXpen 
sive containers for other types of frangible and/or fragile 
articles to reduce breakage of the articles during packaging, 
shipping and/or other handling, to maintain desirable prop 
erties of the articles, and to provide a user-friendly package. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, the present invention provides vari 
ous structures for providing a removable closure for a 
container. 

[0007] In one embodiment, a membrane lid is provided. 
The membrane lid includes a surface With a substantially 
triangular-shaped perimeter. The perimeter includes ?rst, 
second and third corner portions, Wherein each corner por 
tion is bisected by an imaginary line. The membrane lid 
further includes a projection With a tab and adapted to 
initially direct a lifting force to at least one of the corner 
portions. The projection either eXtends outWardly from the 
perimeter such that the projection is non-symmetrically 
disposed With respect to the imaginary line of any adjacent 
corner portion, or the projection eXtends non-continuously 
from an adjacent corner portion and is substantially sym 
metrically disposed With respect to the imaginary line of the 
adjacent corner portion. 
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[0008] In another embodiment, a container is provided 
With a lip having a substantially triangular-shaped horiZontal 
cross-section. The lip includes three corner portions and 
three sides, Wherein the sides of the lip are structured 
differently than the corner portions of the lip to increase the 
relative rigidity of the sides With respect to the corner 
portions such that the corner portions and the sides are 
adapted to exhibit a substantially uniform reaction pressure 
When applying a membrane lid to the lip of the container. 

[0009] The membrane lids, container lips and containers 
according to the present invention are advantageous for 
packaging articles, such as substantially triangular-shaped 
articles to prevent breakage of the articles. In one eXample, 
the structures provided herein are useful for packaging 
tortilla chips and the like to conveniently provide consumers 
With a product having minimum breakage prior to consump 
tion While providing an eXtended shelf life. 

[0010] The membrane lids according to the invention 
alloW application of an over-cap With high reliability and 
minimal interference With the membrane lid. The membrane 
lids of the invention may be conveniently removed When 
desired yet avoid inadvertent removal during packaging, 
shipping or other handling. The container lips according to 
the invention further alloW the formation of a reliable and 
durable hermetic seal With the membrane lid and contribute 
to over-cap retention, even When containers employing the 
lip are subjected to pressure differentials, for eXample at 
high altitudes. 

[0011] Additional objects and advantages of the invention 
Will be more fully apparent in vieW of the folloWing detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The folloWing detailed description Will be more 
fully understood in vieW of the draWings in Which: 

[0013] FIG. 1 is a top plan vieW of one embodiment of a 
membrane lid according to the invention; 

[0014] FIG. 2A is a top plan vieW of a second embodi 
ment of a membrane lid according to the invention; 

[0015] FIG. 2B is a partial plan vieW of a third embodi 
ment of a membrane lid according to the invention; 

[0016] FIG. 2C is a partial plan vieW of a fourth embodi 
ment of a membrane lid according to the invention; 

[0017] FIG. 2D is a partial plan vieW of a ?fth embodi 
ment of a membrane lid according to the invention; 

[0018] FIG. 2E is a partial plan vieW of a siXth embodi 
ment of a membrane lid according to the invention; 

[0019] FIG. 2F is a partial plan vieW of a seventh embodi 
ment of a membrane lid according to the invention; 

[0020] FIG. 2G is a partial plan vieW of an eighth embodi 
ment of a membrane lid according to the invention; 

[0021] FIG. 2H is a partial plan vieW of a ninth embodi 
ment of a membrane lid according to the invention; 

[0022] FIG. 3 is a cross-section of a stack of membrane 
lids Wherein each membrane lid includes at least one bevel 
portion to assist in alignment; 
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[0023] FIG. 4 is an elevational vieW of an exemplary 
container according to the present invention; 

[0024] 
4; 
[0025] FIG. 5A is a partial sectional vieW along line 
5A-5A of FIG. 5; 

[0026] FIG. 5B is a partial sectional vieW depicting a 
second embodiment of a lip structure; 

FIG. 5 is a top plan vieW of the container of FIG. 

[0027] FIG. 5C is a partial sectional vieW illustrating a 
third embodiment of a lip structure; 

[0028] FIG. 6 is an enlarged vieW of Detail 6 in FIG. 4; 

[0029] FIG. 7 is an enlarged vieW Detail 7 in FIG. 4; 

[0030] FIG. 7A is an enlarged vieW of the second embodi 
ment of the lip structure; 

[0031] FIG. 7B is an enlarged vieW of the third embodi 
ment of the lip structure; 

[0032] FIG. 8 is a top plan vieW of an exemplary over-cap 
for use With containers according to the present invention; 
and 

[0033] FIG. 9 is a side elevational vieW of the over-cap set 
forth in FIG. 8. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0034] The invention is directed to structures for providing 
a removable closure to permit packaging of one or more 
pieces (i.e., one or more articles) such as substantially 
triangular-shaped pieces. In one application, one or more 
snack pieces may be packaged, and in particular embodi 
ments, one or more substantially triangular-shaped snack 
pieces may be packaged to present consumers With an 
accessible product With minimal breakage. It is contem 
plated that a Wide variety of snack pieces may be packaged 
With the structures in accordance With the present invention. 
For example, snack pieces having a substantially triangular, 
substantially circular, substantially elliptical, substantially 
rectangular, substantially square or other shaped snack 
pieces such as chips (e.g., tortilla chips, potato chips, veg 
etable chips, fruit chips, bagel chips), crackers, biscuits, 
cookies, candy, or the like. Each of the above mentioned 
snack piece shapes could be packaged, for example, With a 
variety of containers having various alternative shapes such 
as containers having a substantially circular, substantially 
elliptical, substantially rectangular, substantially square, 
substantially triangular, or other shape. Exemplary contain 
ers that can be used With the inventive concepts of the 
present invention are disclosed in copending US. Provi 
sional Application No. 60/248,340 of Buisson et al. ?led 
Nov. 13, 2000 entitled “An Improved Plastic Package for 
Snack Pieces.” Additional containers and structures relating 
thereto that may also be used With the present invention are 
disclosed in US. Provisional Application No. 60/248,103 of 
Buisson et al. ?led Nov. 13, 2000 and US. Patent Applica 
tion No. , titled “Container Bottom and 
Methods” attorney docket No. 833 1M ?led hereWith, the 
entire disclosures of Which are incorporated herein by ref 
erence. While exemplary structures of the present invention 
are described for use With edible snack pieces, the structures 
presented herein may be useful to store, package and/or ship 
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other piece(s), including, but not limited to, a plurality of 
frangible or fragile pieces (i.e., a plurality of frangible or 
fragile articles) in a stacked relationship. 

[0035] Structures for providing closure may comprise 
membrane lids, container lips and/or containers Which are 
particularly suitable for packaging articles, such as substan 
tially triangular-shaped articles. The membrane lids, con 
tainer lips and containers according to the present invention 
provide improvements Which facilitate packaging, contrib 
ute to reduced breakage during packaging, shipping and/or 
handling, and/or contribute to maintaining the hermetic seal 
of the container While presenting a user-friendly membrane 
lid to a consumer for removal at Will. In particular embodi 
ments of the present invention, exemplary membrane lids, 
container lips and containers are substantially triangular 
shaped and may be used, for example, to package substan 
tially triangular-shaped articles. Within the context of the 
present invention, “substantially triangular-shaped” includes 
a generally three-side polygon shape Wherein the sides are 
connected With one another at respective corner portions and 
can comprise a sharp angle or a more rounded con?guration. 
In the exemplary membrane lids (e.g., see FIG. 1), the 
rounded corner portions connect straight or substantially 
straight sides. Within the present invention, “straight” may 
include a distance betWeen the corner portions, rather than 
requiring any surface or cross-sectional con?guration of the 
sides. 

[0036] One aspect of the present invention includes mem 
brane lid structures for providing closure to a container. For 
example, the membrane lid may have a substantially trian 
gular shape to connect With a substantially triangular-shaped 
opening of a container. 

[0037] In exemplary embodiments, the substantially tri 
angular-shaped membrane can have three sides and three 
corner portions that are each bisected by an imaginary line. 
Exemplary membrane lids include one or more projections 
that extend outWardly from a substantially triangular-shaped 
perimeter Without intersecting the imaginary line of any 
adjacent corner portion. Embodiments of membrane lids 
also include one or more projections that are non-symmetri 
cally disposed With respect to the imaginary line of any 
adjacent corner portion or one or more projections that 
extends non-continuously from an adjacent corner portion 
and are substantially symmetrically disposed With respect to 
the imaginary line of the adjacent corner portion. For 
example, the membrane lids can include one or more pro 
jections that are interrupted along the imaginary line of an 
adjacent corner portion. Each of the exemplary projections 
in accordance With the present invention are structured to 
direct a lifting force to at least one corner portion regardless 
of the location along the perimeter of the membrane. 

[0038] Providing one or more projections With one or 
more of the above-mentioned structures may reduce or 
prevent interference of the membrane lid projection(s) With 
the container lip and/or inner extensions of the over-cap 
corner portions. After a membrane lid is sealed to a con 
tainer, an over-cap is typically applied over the membrane 
lid for protecting the membrane lid and/or to permit selec 
tive closure of the container once the membrane lid is at least 
partially removed. Exemplary over-caps that may be used 
With the inventive concepts of the present invention are 
disclosed in US. Provisional Application No. 60/248,089, 
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?led Nov. 13, 2000, and also U.S. patent application Ser. No. 
, titled “Substantially Triangular-Shaped Over-Cap” 

attorney docket No. 8329M ?led herewith, the entire dis 
closures of Which are incorporated herein by reference. 

[0039] Any interference betWeen the membrane lid pro 
jection and the over-cap tends to reduce the reliability of the 
connection betWeen the over-cap and the membrane sealed 
container. For example, interference betWeen the membrane 
lid projection and over-cap may present a signi?cant 
obstacle When applying the over-cap to the container on a 
high-speed assembly line. Moreover, after application of the 
over-cap, any interference betWeen the projection and over 
cap may cause inadvertent disengagement of the over-cap 
from the container. For instance, the above-mentioned inter 
ference can present a problem With changes in atmospheric 
or external air pressure resulting in changes in the interior 
chamber pressure of the container. If the outside air pressure 
decreases (e.g., that might develop in high altitude loca 
tions), the over-cap may disconnect as the container expands 
in response to increased interior chamber pressure. 

[0040] Referring noW to the draWing ?gures in detail, 
Wherein like numerals indicate the same elements through 
out the vieWs, FIG. 1 depicts one exemplary embodiment of 
a membrane lid 10 comprising a generally planar surface 12 
having a substantially triangular-shaped perimeter 14. The 
perimeter of the membrane includes three sides 16 Wherein 
at least one of the sides (e.g., “16a”) can be represented by 
a hidden line. The hidden lines illustrated throughout the 
?gures demonstrate the substantially triangular shape of the 
perimeter adjacent the one or more projections and is not 
intended to denote perforations or any other type of alter 
ation to the generally planar surface 12. In one embodiment, 
the membrane lid 10 has a substantially equilateral triangu 
lar-shaped perimeter, Wherein the sides 16 of the triangular 
shape are of equal or substantially equal length. 

[0041] The membrane lid 10 also includes corner portions 
20a, 20b, 20c Which are shoWn as rounded but may be more 
or less angled as desired and each include an imaginary 
center line 18a, 18b, 18c that bisects each corresponding 
corner portions 20a, 20b, 20c. The membrane lid 10 is siZed 
and dimensioned to cover a similarly substantially triangu 
lar-shaped container, such as a perimeter of a container 
opening. In one exemplary embodiment, the membrane lid 
10 may be used to connect to a container lip 54 located 
adjacent one end of a container body 52 (see FIG. 4 and 
FIG. 5). The lengths of the sides 16 of the membrane lid 10 
Will be designed to cover the perimeter of the opening and 
may be sealed to the container lip, if provided. In exemplary 
embodiments, as shoWn in FIG. 1, the membrane lid has 
side lengths “L” that can be from about 4 cm to about 14 cm, 
for example from about 6 cm to about 9 cm. In particular 
exemplary embodiments, the side length “L” is from about 
7.5 cm to about 8.5 cm. The above lengths, hoWever, are for 
exemplary purposes only; therefore, the sides may be pro 
vided With other lengths depending on the particular appli 
cation. 

[0042] As indicated in FIG. 1, the membrane lid 10 can 
include a projection 24 extending outWardly from the perim 
eter 14 of the membrane lid 10 Without intersecting the 
imaginary line 18a, 18b of any adjacent corner portion 20a, 
20b. Although not shoWn, the membrane lid could be 
provided With a plurality of projections, for example, com 
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prising any combination of the exemplary projections 
described throughout this application or their equivalents. 
When the perimeter of the membrane lid is adhered to a 
surface, each of the membrane lid projections described 
herein is dimensioned and located to initially direct a lifting 
force toWard at least one of the corner portions. 

[0043] As illustrated in FIG. 1, for example, the projec 
tion 24 extends generally outWardly from at least one side 
16a of the perimeter 14 such that the projection 24 is 
non-symmetrically disposed With respect to the imaginary 
lines 18a, 18b of adjacent corner portions 20a, 20b. The 
projection may also include tWo tabs 26a and 26b that can 
be arranged to symmetrically disposed along the perimeter 
With respect to the imaginary line 18c of a distal corner 
portion 20c. Providing dual tabs permit easy access from a 
left-handed or right-handed individual and may assist in 
removing residual portions of a ripped membrane lid that 
might remain after a ?rst attempt to remove the lid. Alter 
natively or in addition, the one or more projections described 
above can include one or more tabs to extend from tWo or 

more sides of the substantially triangular-shaped membrane 
lid, thereby facilitating tab access at different positions of the 
container relative to the consumer. Moreover, although not 
shoWn, the projections described herein may comprise three 
or more tabs extending from the perimeter in accordance 
With the present invention. Each tab 26a, 26b can be gripped 
by a consumer at lifting point 28a or 28b to apply a lifting 
force to the projection 24 to facilitate removal of the 
membrane lid 10 from the container lip or other surface to 
Which the membrane lid is adhered. 

[0044] The projections of the present invention are struc 
tured to discourage tearing of the membrane When a con 
sumer applies a lifting force to at least one tab to remove the 
membrane lid from the attached surface (e.g., a lip of a 
container). In one embodiment, proper distribution of the 
lifting force can be accomplished by a projection Which 
substantially covers a lifting area de?ned by tWo imaginary 
lines that extend from an outer tangential point at each of the 
tWo adjacent corner portions to a lifting point Which is used 
to grip the membrane lid for application of the lifting force. 
The lifting point should be position a suf?cient distance from 
the perimeter of the membrane lid such that a consumer may 
suf?ciently grip the projection to remove the membrane lid 
from the container. For example, in exemplary embodi 
ments, the lifting point is located at least about 4 mm from 
the perimeter of the membrane lid. In other embodiments, 
the lifting point is located at least about 8 mm from the 
perimeter of the membrane lid. Other lifting point distances 
could also be used in accordance With the present invention 
Without departing from the scope of the claims. 

[0045] As depicted in FIG. 1, for example, a ?rst lifting 
area 34a is at least partially or entirely de?ned by the 
perimeter 14 and a ?rst outer imaginary line 30a extending 
from the ?rst lifting point 28a to an outer tangential point of 
the ?rst corner portion 20a and a ?rst inner imaginary line 
32a extending from the ?rst lifting point 28a to an outer 
tangential point of the second corner portion 20b. A second 
lifting area 34b is at least partially or entirely de?ned by the 
perimeter 14 and a second outer imaginary line 30b extend 
ing from the second lifting point 28b to an outer tangential 
point of the second corner portion 20b and a second inner 
imaginary line 32b extending from the second lifting point 
28b to an outer tangential point of the ?rst corner portion 
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20a. Thus, With reference to FIG. 1, tab 26a of the projec 
tion 24 substantially or entirely covers at least the lifting area 
34a at least partially or entirely de?ned by the perimeter 14 
and lines 30a and 32a While tab 26b of the projection 24 
substantially or entirely covers at least a lifting area 34b at 
least partially or entirely de?ned by the perimeter 14 and 
lines 30b and 32b. The projection 24 is therefore dimen 
sioned to substantially or entirely cover each of the lifting 
areas 34a, 34b to distribute force over the lifting areas While 
initially directing the lifting force to at least one of the 
adjacent corner portions 20a, 20b, thereby reducing the 
probability of stress tears by minimizing stress concentra 
tions. 

[0046] The projection 24 may also be structured such that 
the lifting areas 34a, 34b de?ne an overlap area 36 to 
provide additional support to further discourage tearing of 
the membrane, for example, When the entire lifting force is 
applied to a single tab (e.g., either 26a or 26b). This 
arrangement removes acute forces in the membrane from a 
point close to the middle of the corresponding side and 
therefore reduces the probability of undesired tearing of the 
membrane. 

[0047] FIG. 2A discloses portions of an alternative mem 
brane lid 110 With a surface 112 and a substantially trian 
gular-shaped perimeter 114. The perimeter 114 includes 
sides 116 Wherein at least one side (e.g., “116a”) can be 
represented by a hidden line. The membrane lid 110 further 
includes corner portions 120a, 120b, 120c that are bisected 
by imaginary lines 118a, 118b, 118c. The exemplary mem 
brane lid 110 includes a projection 124 including a single tab 
126. The projection 124 is non-symmetrically disposed With 
respect to the imaginary lines 118a, 118b of adjacent corner 
portions 120a, 120b. As described above, embodiments of 
the present invention including a single or multiple tabs 
extending outWardly from a side (e.g., from side “116a”) 
may be symmetrically disposed along the perimeter With 
respect to the imaginary line 118c of a distal corner portion 
120c. Optional dual tabs can be provided to distribute a 
lifting force and/or to permit easy access from a left-handed 
or right-handed individual. 

[0048] Tabs in accordance With each of the exemplary 
embodiments of the present invention described throughout 
this application may be located closer to one corner portion 
or the other such that the tabs are not symmetrically disposed 
along the perimeter With respect to any imaginary line. 

[0049] As illustrated in FIG. 2A, the projection 124 
includes a single tab 126 Which is siZed to accommodate 
gripping by a consumer to apply a lifting force to the 
projection 124 at a lifting point 128 to remove the membrane 
lid 110 from the container lip or other surface to Which it is 
adhered. The membrane lid 110 is siZed and structured to 
discourage tearing of the membrane When a consumer is 
lifting the tab 126 to remove the membrane lid 110 from the 
container or other surface to Which the membrane lid 110 is 
attached. Redirection of the lifting force to reduce tearing 
incidents can be accomplished by structuring the projection 
124 to substantially or entirely cover a lifting area 134. The 
lifting area 134 is at least partially or entirely de?ned by the 
perimeter 114 and a ?rst imaginary line 130 extending from 
the lifting point 128 to an outer tangential point of the ?rst 
corner portion 120a and a second imaginary line 132 extend 
ing from the lifting point 128 to an outer tangential point of 
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the second corner portion 120b. The projection 124 is 
therefore dimensioned to at least substantially or entirely 
cover the lifting area 134 to distribute force over the lifting 
area While initially directing the lifting force to at least one 
of the corresponding corner portions 120a, 120b. 

[0050] As further shoWn in FIG. 2A, the outer perimeter 
127 of the tab 126 may be curved inWardly such that the tab 
126 includes less material. Reducing the amount of material 
may be desirable to reduce material costs While also pre 
venting the tab from obscuring an advertising or other 
informational display disposed on the exterior surface of the 
container to Which the membrane lid may be attached. 
HoWever, the outer perimeter 127 should have a suf?cient 
siZe to permit the tab 126 to at least substantially or entirely 
cover the lifting area 134 at least substantially or entirely 
de?ned by the perimeter 114 and lines 130, 132. 

[0051] FIG. 2B includes a membrane lid 210 similar to the 
membrane lid 110 described above. In fact, unless otherWise 
noted, the membrane lid 210 can be identical to the mem 
brane lid 110. HoWever, unlike the membrane lid 110, the 
membrane lid 210 includes a projection 224 having an outer 
perimeter 227 that does not have a reduced portion and does 
not curve inWardly. In fact, as shoWn in FIG. 2B, the outer 
perimeter 227 has straight line portions and, although not 
shoWn, may even curve outWardly. Structuring With outer 
perimeter such that the projection does not have a reduced 
portion (e.g., With straight line segments as illustrated) or 
includes augmented portions (e.g., With outWardly curved 
portions) Will increase the structural strength of the projec 
tions 224, thereby reducing stress concentrations and cor 
responding tearing incidents. 

[0052] FIGS. 2C-2H illustrate alternative embodiments of 
a projection that extends non-continuously from an adjacent 
corner portion and is substantially symmetrically disposed 
With respect to the imaginary line bisecting the adjacent 
corner portion. A substantially symmetrical projection Will 
include projections that are symmetrical With respect to the 
imaginary line When vieWed Without the features that pro 
vide the non-continuous extension. Non-continuous exten 
sion of the projection can result from alternate projection 
material con?guration, construction, composition, interrup 
tion, or the like When vieWing the outer surface of the 
projection and/or through a cross-section of the projection. 
For example, the non-continuous extension can result from 
a Weakened area of the projection. The Weakened area can 
include portions of the projection, or the entire projection, 
that de?nes apertures, perforations, slits, scores, crimps, 
cuts, channels, or other irregularities. For example, the 
Weakened area could include the entire projection or a 
portion less than the entire projection. The Weakened areas 
in accordance With the present invention are designed to 
reduce or prevent interference betWeen the inner extension 
of the over-cap and the container lip and may also reduce or 
prevent puckering or Wrinkling of the projection as it is bent 
doWn to conform to the outer surface of the container after 
application of the over-cap. 

[0053] FIG. 2C illustrates an exemplary membrane lid 
310 Wherein the perimeter includes sides 316 Wherein at 
least one of the sides (e.g., “316a”) can be represented by a 
hidden line. At least one corner portion 320 is bisected by an 
imaginary line 318 Wherein a projection 324 extending 
outWardly from the perimeter 314 adjacent corner portion 
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320 is substantially symmetrically disposed With respect to 
the imaginary line 318 bisecting an adjacent corner portion 
320. The projection 324 includes a single tab 326 presenting 
a lifting point 328 for a consumer. The projection 324 
extends non-continuously from the adjacent corner portion 
320 and includes a Weakened area that comprises portions of 
the projection that de?ne one or more apertures 338 With a 
closed perimeter 340. The aperture 338 may be adapted to 
prevent interference betWeen the over-cap and portions of 
the container opening. For example, providing an aperture 
338 may facilitate the connection betWeen the inner exten 
sions 78 of the over-cap 70 and the lip 54 of the container 
50 by limiting or preventing the projection from interfering 
With the connection betWeen the over-cap and the lip. 
Indeed, the aperture 338 can be located on the projection so 
that the inner extensions 78 at least partially extends through 
the aperture 338 to engage the lip 54 When the over-cap 70 
is installed on the container 50. 

[0054] The symmetrical location of the aperture 338 along 
the imaginary line 318 causes the aperture 338 to interrupt 
the projection 324 along the imaginary line 318. In alterna 
tive embodiments, the aperture 338 may be offset from the 
imaginary line 318 and/or a plurality of apertures may be 
provided such that the projection 324 is not interrupted 
along the imaginary line 318. For example, although not 
shoWn, exemplary embodiments include a plurality of aper 
tures symmetrically offset about the imaginary line 318 
Without intersecting With the imaginary line 318 such that 
the projection 324 is not interrupted along the imaginary line 
318. 

[0055] As illustrated in FIG. 2C, the aperture 338 can 
have a half-moon or “D” shape to further prevent interfer 
ence betWeen the projection 324 and the container 50. The 
projection 324 may need to be reinforced or structured With 
increased tearing resistance to prevent failure or ripping at 
the relatively sharp corner portions 342 of the aperture 338. 

[0056] FIG. 2D illustrates another embodiment of a mem 
brane lid 410 similar to the membrane lid 310 described 
above and can be identical unless otherWise noted. For 
example, the membrane lid 410 also includes a substantially 
triangular-shaped perimeter 414 With sides 416 Wherein at 
least one of the sides (e.g., “416a”) can be represented by a 
hidden line. At least one corner portion 420 is bisected by an 
imaginary line 418. A projection 424 extends outWardly 
from the perimeter 414 adjacent corner portion 420 and is 
substantially symmetrically disposed With respect to the 
imaginary line 418 bisecting the adjacent corner portion 
420. The projection 424 includes at least one tab 426 and 
extends non-continuously from the adjacent corner portion 
420 and includes a Weakened area that comprises portions of 
the projection that de?ne one or more apertures 438 With a 
closed perimeter 440. HoWever, unlike the membrane lid 
310 illustrated in FIG. 2C, the aperture 438 of the membrane 
lid 410 includes a perimeter 440 With rounded or smooth 
corner portions 442 designed to reduce stress concentrations 
in the membrane When applying a lifting force at lifting 
point 428 to thereby reduce or prevent tearing incidents. 

[0057] The aperture 438 in FIG. 2D, as Well as apertures 
in projections of any of the embodiments of the present 
invention, may have a substantially circular shape. The 
apertures, if provided in any of the projections, could also 
have an oblong shape or other shape to simplify the manu 
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facturing process and/or enhancing the functional charac 
teristic of the aperture to prevent interference betWeen the 
over-cap and the container. 

[0058] As With the aperture 338, the symmetrical location 
of the aperture 438 along the imaginary line 418 causes the 
aperture 438 to interrupt the projection 424 along the 
imaginary line 418. In alternative embodiments, the aperture 
438 may be offset from the imaginary line 418 and/or a 
plurality of apertures may be provided such that the projec 
tion 424 is not interrupted along the imaginary line 418. For 
example, although not shoWn, exemplary embodiments 
include a plurality of apertures symmetrically offset about 
the imaginary line 418 Without intersecting With the imagi 
nary line 418 such that the projection 424 is not interrupted 
along the imaginary line 418. 

[0059] FIG. 2E illustrates yet another embodiment of a 
membrane lid 510 in accordance With the present invention. 
The membrane lid 510 can be identical to the membrane lid 
described in FIGS. 2C or 2D or other embodiments 
described throughout this application including a projection 
With an aperture, unless otherWise noted. For example, the 
membrane lid 510 includes a substantially triangular-shaped 
perimeter 514 With sides 516 Wherein at least one of the 
sides (e.g., “516a”) can be represented by a hidden line. At 
least one corner portion 520 is bisected by an imaginary line 
518. Aprojection 524 extends outWardly from the perimeter 
514 of an adjacent corner portion 520 and is substantially 
symmetrically disposed With respect to the imaginary line 
518 bisecting the adjacent corner portion 520. The projec 
tion 524 includes at least one tab 526 presenting at least one 
lifting point 528a, 528b. The projection 524 extends non 
continuously from the adjacent corner portion 520 and 
includes a Weakened area that comprises portions of the 
projection that de?ne one or more apertures 538 to facilitate 
connection betWeen the over-cap and the container as 
described above. 

[0060] As With the apertures 338 and 438 described above, 
the symmetrical location of the aperture 538 along the 
imaginary line 518 causes the aperture 538 to interrupt the 
projection 524 along the imaginary line 518. In alternative 
embodiments, the aperture 538 may be offset from the 
imaginary line 518 and/or a plurality of apertures may be 
provided such that the projection 524 is not interrupted 
along the imaginary line 518. For example, although not 
shoWn, exemplary embodiments include a plurality of aper 
tures symmetrically offset about the imaginary line 518 
Without intersecting With the imaginary line 518 such that 
the projection 524 is not interrupted along the imaginary line 
518. 

[0061] As illustrated in FIG. 2E, the aperture 538, as Well 
as each of the apertures described throughout this applica 
tion, may include an opening 541 providing the aperture 538 
With an open perimeter 540. The open perimeter alloWs the 
membrane lid to be formed With a single perimeter com 
prising an outermost perimeter rather than an inner aperture 
perimeter distinct from an outermost perimeter. Providing a 
single outermost perimeter may reduce manufacturing steps 
and/or otherWise reduce the manufacturing costs for pro 
ducing the membrane lid. The opening 541 may be a narroW 
or Wide slit or the like. In one embodiment, the opening 541 
extends along the imaginary line 518 that bisects the corner 
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portion 520 to provide symmetrical division of lifting force 
When simultaneously lifting the tab at lifting points 528a, 
528b. 

[0062] FIG. 2F illustrates another embodiment of a mem 
brane lid 610 in accordance With the present invention. The 
membrane lid 610 can be identical to the membrane lid 
described in FIGS. 2C-2E or other embodiments described 
throughout the present invention unless otherWise noted. For 
example, the membrane lid 610 includes a substantially 
triangular-shaped perimeter 614 With sides 616 Wherein at 
least one of the sides (e.g., “616a”) can be represented by a 
hidden line. At least one corner portion 620 is bisected by an 
imaginary line 618. A projection 624 extends outWardly 
from the perimeter 614 of an adjacent corner portion 620 and 
is substantially symmetrically disposed With respect to the 
imaginary line 618 bisecting the adjacent corner portion 
620. The projection 624 extends non-continuously from the 
adjacent corner portion 620. A Weakened area of the pro 
jection 624 includes a scored portion Wherein the projection 
includes one or more slits 638. The one or more slits can be 

formed as cuts that extend entirely through the thickness of 
the projection. In other examples, the slit can be formed as 
cuts that extend only partially through the thickness of the 
projection. 
[0063] The symmetrical location of the slit 638 along the 
imaginary line 618 causes the slit 638 to interrupt the 
projection 624 along the imaginary line 618. In alternative 
embodiments, the slit 638 may be offset from the imaginary 
line 618 and/or a plurality of slits may be provided such that 
the projection 624 is not interrupted along the imaginary line 
618. For example, although not shoWn, exemplary embodi 
ments include a plurality of slits symmetrically offset about 
the imaginary line 618 Without intersecting With the imagi 
nary line 618 such that the projection 624 is not interrupted 
along the imaginary line 618. 
[0064] The one or more slits 638 can be shaped in a variety 
of patterns, such as Waved, sinusoidal, arcuate or other 
shape. Moreover, a plurality of slits may be provided to 
further Weaken the projection. As illustrated in FIG. 2F for 
example, one slit can be intersected With a plurality of cross 
slits. The arcuate shape of the larger slit is designed to 
substantially match the contact area betWeen the inner 
extension of the over-cap and the lip to reduce or prevent 
interference therebetWeen. Asingle slit, rather than multiple 
slits, may be provided to Weaken the projection to reduce 
interference Without Weakening the projection to the point 
that it rips or tears When applying a lifting force to the 
projection. In alternative embodiments, a plurality of slits 
may be provided to further Weaken the area to further 
minimiZe interference. In one example, the slit may be 
formed as a cross (i.e., tWo intersecting slits). 

[0065] The slit 638 may be narroW (as illustrated in FIG. 
2F) or Wide to facilitate functionality While reducing manu 
facturing costs. Providing a thin cut slit, rather than a Wide 
slit or slot, may be easier to manufacture and prevent 
accumulation of scrap material. HoWever, a Wider slit or slot 
may be provided to further reduce interference. A Wide slit 
can take the form of a channel (i.e., Wherein the slit does not 
extend entirely through the thickness of the membrane lid) 
or an open slot (i.e., Wherein the slit extends entirely through 
the thickness of the membrane lid). 

[0066] FIG. 2G illustrates another embodiment of a mem 
brane lid 710 in accordance With the present invention. The 

Aug. 29, 2002 

membrane lid 710 can be identical to the membrane lid 
described in FIGS. 2C-2F or other embodiments described 
throughout the present invention unless otherWise noted. For 
example, the membrane lid 710 includes a substantially 
triangular-shaped perimeter 714 With sides 716 Wherein at 
least one of the sides (e.g., “716a”) can be represented by a 
hidden line. At least one corner portion 720 is bisected by an 
imaginary line 718. A projection 724 extends outWardly 
from the perimeter 714 of an adjacent corner portion 720 and 
is substantially symmetrically disposed With respect to the 
imaginary line 718 bisecting the adjacent corner portion 
720. The projection 724 extends non-continuously from the 
adjacent corner portion 720. A Weakened area of the pro 
jection 724 includes a scored portion Wherein the projection 
includes a plurality of perforations or slits 738. The one or 
more perforations or slits 738 can be formed as pinpoint 
pricks or cuts that extend partially or entirely through the 
thickness of the projection. 

[0067] The perforations or slits 738 can by symmetrically 
or non-symmetrically disposed about the imaginary line 
718. In one example, one or more of the slits intersect the 
imaginary line to cause an interruption in the projection 724 
along the imaginary line 718. In alternative embodiments, 
each of the perforations or cuts 738 may be offset from the 
imaginary line 718 such that the projection 724 is not 
interrupted along the imaginary line 718. For example, 
although not shoWn, exemplary embodiments include a 
plurality of perforations or cuts 738 symmetrically disposed 
about the imaginary line 718 Without intersecting With the 
imaginary line 718 such that the projection 724 is not 
interrupted along the imaginary line 718. 

[0068] The perforations or cuts 738 may be arranged in a 
variety of patterns along the projection 724. In one embodi 
ment, the perforations or cuts 738 are arranged in an arcuate 
pattern to substantially match the inner extension 78 from 
the over-cap 70, thereby minimiZing interference betWeen 
the over-cap and container lip. 

[0069] FIG. 2H illustrates another embodiment of a mem 
brane lid 810 in accordance With the present invention. The 
membrane lid 810 can be identical to the membrane lid 
described in FIGS. 2C-2G or other embodiments described 
throughout the present invention unless otherWise noted. For 
example, the membrane lid 810 includes a substantially 
triangular-shaped perimeter 814 With sides 816 Wherein at 
least one of the sides (e.g., “816a”) can be represented by a 
hidden line. At least one corner portion 820 is bisected by an 
imaginary line 818. A projection 824 extends outWardly 
from the perimeter 814 of an adjacent corner portion 820 and 
is substantially symmetrically disposed With respect to the 
imaginary line 818 bisecting the adjacent corner portion 
820. The projection 824 extends non-continuously from the 
adjacent corner portion 820. A Weakened area of the pro 
jection 824 includes a scored portion Wherein the projection 
includes one or more crimps 838. 

[0070] The crimps 838 can by symmetrically or non 
symmetrically disposed about the imaginary line 818. In one 
example, one or more of the crimps intersect the imaginary 
line 818 to cause an interruption in the projection 824 along 
the imaginary line 818. In alternative embodiments, each of 
the crimps 838 may be offset from the imaginary line 818 
such that the projection 824 is not interrupted along the 
imaginary line 818. For example, although not shoWn, 



US 2002/0117500 A1 

exemplary embodiments include a plurality of crimps 838 
offset from the imaginary line 718 Without intersecting With 
the imaginary line 818 such that the projection 824 is not 
interrupted along the imaginary line 818. 

[0071] The crimps 838 may be arranged in a variety of 
patterns along the projection 824. In one embodiment, the 
crimps 838 are arranged in an arcuate pattern to substantially 
match the inner extension 78 from the over-cap 70, thereby 
minimiZing interference betWeen the over-cap and container 
lip. 
[0072] The above-described embodiments are exemplary 
in nature and may include other embodiments in accordance 
With the concepts of the present invention. For example, any 
combination of the above features, or their equivalents, 
could be incorporated to provide the non-continuous exten 
sion. In addition, While the non-continuous extension of 
exemplary embodiments described above have related to 
projections that are substantially symmetrically disposed 
With respect to the imaginary line of the adjacent corner 
portion, the projection can also extend non-continuously 
from the perimeter of other embodiments to further limit or 
prevent portions of the projection from interfering With the 
connection betWeen the over-cap and the lip. For example, 
the projection can extend non-continuously from the perim 
eter While also being non-symmetrically disposed With 
respect to the imaginary line of any adjacent corner portion. 
In addition, exemplary membrane lids in accordance With 
the present invention can include a plurality of projections 
including one or more of the projections described through 
out the application or their equivalents (e.g., one or more of 
the projections illustrated in FIGS. 1, 2A-2E, and 3 for 
example). 
[0073] In any of the embodiments described above includ 
ing a projection With a plurality of tabs, the tabs may be 
joined together With membrane portions having an outer 
perimeter With a curved perimeter and/or a perimeter With 
out sharp angles that might otherWise provide potential 
stress concentration points for membrane tear. 

[0074] As described above, providing a projection With a 
plurality of tabs may assist in left or right handed removal 
of the membrane lid from the container. The additional tabs 
may also facilitate removal of residual membrane lid por 
tions if the membrane lid rips during the process of remov 
ing the membrane lid from the container. For example, a ?rst 
tab might be gripped to remove the lid. After applying a 
lifting force, the membrane may inadvertently tear into tWo 
portions Wherein only a ?rst portion is removed by the 
consumer. The second tab could then be used to remove the 
remaining portions of the lid. 

[0075] It is also desirable to minimiZe the amount of 
material used for the membrane lids described above to 
reduce material expenses and minimiZe the projection hang 
over that might otherWise be unsightly and/or cover portions 
of the container display surface. The amount of overhang or 
amount of excess membrane material around the remainder 
of the lid Which Will extend past the point of sealing along 
a container lip is typically proportional to the removal 
functionality of the membrane lid. The amount of overhang 
can vary from 0 mm, Where the seal is at the very edge of 
the membrane lid, and in other examples can extend to about 
3 mm from the seal betWeen the container and the membrane 
lid. In another example, the overhang of the membrane lid 
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past the seal is from about 0 mm to about 1 mm, or in another 
exemplary embodiment from 0 mm to about 0.5 mm. In still 
another embodiment, the overhang can be Wrapped under 
the lip to Which the membrane lid is applied. 

[0076] Avariety of materials may be used to fabricate the 
membrane lid. The membrane lid can be formed of a single 
piece of monolayer or multilayer material. Typical multi 
layer material comprises at least one layer of an oxygen and 
moisture barrier material, for example foil, and one layer of 
sealant, for example a thermoplastic polymer Which Will seal 
to a container lip. The layer of sealant can be a coating or 
continuous or non-continuous layer (e.g., coating) to seal 
With the appropriate surface. For example, the sealant can be 
applied as a non-continuous layer to the membrane or on the 
container lip prior to sealing to minimiZe the amount of 
sealant, thereby avoiding excess Waste of unused material. 
In other applications, it can be desired to provide the layer 
as a continuous layer to one of the remaining layers of the 
membrane lid in order to simplify formation of the mem 
brane lid from a continuous sheet of material. 

[0077] In one embodiment, the membrane lid is formed of 
a multilayer laminate comprising an acrylic primer, a foil 
layer of about 0.0015 inch thickness, and an ethylene vinyl 
acetate sealant layer of about 0.00125 inch thickness. An 
adhesive layer may be provided betWeen the foil layer and 
the ethylene vinyl acetate layer, if desired. The lid mem 
brane structure presented herein can be used With other 
membrane materials Without departing from inventive con 
cepts of the present invention. 

[0078] FIG. 3 illustrates a stack of membrane lids 1000 
Where each membrane lid 1010 can includes at least one 
bevel portion 1011 to assist in stacking and aligning a 
plurality of membrane lids prior to applying the membrane 
lid to the container. In one example, a 6.4 mm horiZontal 
distance “b1” could be provided, With an end bevel offset 
“b2” of about 1.5 mm. Accordingly, each of the embodi 
ments described herein may include a membrane lid With at 
least one bevel portion to facilitate stacking and aligning of 
a plurality of membrane lids. Moreover, the bevel portion 
may be provided on the projection or other areas of the 
membrane lid and can extend about the entire periphery of 
the membrane lid in additional embodiments. 

[0079] The membrane lids in accordance With the present 
invention may be applied to the container, adjacent the 
container opening, With a variety of attachment techniques. 
In exemplary embodiments, the membrane lids are struc 
tured to be attached to the container With a heat sealing 
process. In one embodiment, the membrane lid may be 
applied to a container lid by a sealing element at a tempera 
ture of greater than about 300° F., for example, from about 
350° F. to about 450° F. for a time and With a force sufficient 
to seal the membrane lid to the container lip. In one 
embodiment, the sealing element applies the membrane lid 
for about 0.5 seconds to about 1 second and With a pressure 
of about 80 to about 100 psi. The sealing process and 
corresponding structure is designed to provide a hermeti 
cally sealed container While providing a removable lid 
having an acceptably loW lifting force requirement for a 
consumer to remove the membrane lid from the container. 

[0080] FIG. 4 sets forth a container Which may be used 
together With a membrane lid according to the present 
invention. A suitable container is disclosed in US. Provi 
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sional Application No. 60/248,340 ?led Nov. 13, 2000, to 
Buisson et al entitled “An Improved Plastic Package for 
Snack Pieces,” Attorney Docket 8332P. The container may 
optionally include a container and/or a container bottom 
design as disclosed in US. Provisional Application No. 
60/248,103, ?led Nov. 13, 2000, and US. application Ser. 
No. ?led on even date to Buisson et al, entitled 
“Container Bottom And Methods,” Attorney Docket 833 
1M. 

[0081] As shoWn in FIGS. 4 and 5, the container 50 
comprises a substantially triangular-shaped container body 
52 and an outWardly extending lip 54 adjacent an upper end 
of the body 52. FIG. 5 shoWs a top vieW of the container 50 
Which demonstrates that both the lip 54 and the container 
body 52 have a substantially triangular-shaped horiZontal 
cross-section. 

[0082] It is desirable to structure a container With an 
opening adapted to receive a membrane lid, such as one of 
the membrane lids described above, to provide a hermetic 
seal While also presenting a removable closure that can 
easily be removed by a consumer at Will. A stronger seal 
typically requires increased pressure, heat and/or adhesive 
betWeen the membrane and container opening to provide a 
seal strength sufficient to provide the desired hermetic 
condition. HoWever, increasing the seal strength results in 
increased effort by the consumer to remove the membrane 
lid. Moreover, undue seal strength may also result in ripping 
or tearing of the membrane as the consumer applies the 
required lifting force to break the seal and remove the 
membrane from the container. Therefore, it is desirable to 
provide a seal suf?cient to achieve a hermetic condition 
While further presenting a user-friendly membrane lid that 
may be easily removed When desired. 

[0083] As described above, the seal strength is often a 
function of pressure, temperature and/or adhesive betWeen 
the membrane lid and the container during the sealing 
process. The inherent properties of a non-circular container 
lip shape may cause uneven vertical rigidity. Uneven rigidity 
typically causes varying reaction pressures at various loca 
tions around the lip. To ensure a sufficient hermetic seal at 
all locations of the lip, the membrane lid application force 
must be increased to provide the minimum required reaction 
pressure at all locations around the lip. Accordingly, areas 
having the loWest rigidity Will have the required minimum 
reaction pressure necessary to achieve the hermetic seal, 
hoWever, the points along the lip having a higher reaction 
pressure Will provide an excessive seal strength that may 
prove dif?cult for a consumer to overcome. 

[0084] To provide a seal that is Within the desired strength 
range, it is bene?cial to provide a seal having a substantially 
constant strength about the container opening to thereby 
avoid sealing areas having excessive sealing strength. 
Accordingly, a substantially uniform reaction pressure may 
be desired at each point of the seal along the lip When 
pressing the membrane lid against the container during the 
sealing process. Providing a substantially uniform reaction 
pressure Will permit application of sealing force suf?cient to 
meet the minimum requirements of a hermetic seal Without 
having unnecessarily strong sealing areas that are more 
dif?cult to overcome. 

[0085] The structure of circular containers having a cir 
cular horiZontal cross-section generally provide a uniform 

Aug. 29, 2002 

lip having a uniform reaction pressure When sealing a 
membrane lid to the container. Accordingly, applying a 
sealing force to a membrane lid against a conventional 
circular container Will typically result in a constant reaction 
pressure at all contact locations betWeen the container lip 
and the membrane lid. HoWever, container lips having a 
substantially triangular-shaped horiZontal cross section may 
not have an inherently uniform reaction pressure When 
forcing the membrane lid against the container lip. Rather, 
attempting to seal a membrane lid to the substantially 
triangular-shaped container lip by applying a sealing force to 
the membrane lid may result in an uneven reaction pressure 
at different points of the container lip and therefore varying 
degrees of sealing strength betWeen the container lip and the 
membrane lid. Typically, the lip of a substantially triangular 
shaped container inherently has a greater degree of vertical 
rigidity at the corner portions than at the sides betWeen the 
corner portions, thereby resulting in a higher degree of 
?exing of the sides than the corner portions upon application 
of a sealing force to the membrane lid. Accordingly, by the 
inherent nature of a substantially triangular-shaped lip, the 
reaction force and corresponding reaction pressure Will 
typically be greater at the corner portions resulting in a 
higher seal strength at the corner portions than at the sides 
betWeen the corner portions. To ensure a suf?cient hermetic 
seal strength at the sides, an increased application force must 
be administered to the membrane lid that Will also cause 
excessive reaction pressure and a correspondingly excessive 
seal strength at the corner portions. The increased seal 
strength at the corner portions may be dif?cult to overcome 
by a consumer attempting to remove the membrane lid or 
may also result in membrane lid tears. 

[0086] In accordance With inventive concepts of the 
present invention, the lip of the substantially triangular 
shaped container has sides that are structured differently 
than the corner portions to increase the relative rigidity of 
the sides With respect to the corner portions. In fact, the 
different structure reduces or substantially prevents differ 
ences in vertical rigidity betWeen the corner portions and 
sides and can result in a substantially constant reaction 
pressure in response to a sealing force. Accordingly, With the 
inventive concepts of the present invention, a membrane lid 
may be sealed to a substantially triangular-shaped lip With a 
substantially constant strength seal about the opening of the 
container. 

[0087] For example, FIGS. 5, 5A, 6 and 7 depict exem 
plary embodiments of a container 50 including a lip 54 
adjacent an opening of a container body 52 Wherein the lip 
54 has sides 58 structured differently than the corner por 
tions 56 to increase the relative rigidity of the sides 58 With 
respect to the corner portions 56. Indeed, the different 
structure of the sides 58 and corner portions 56 provides a 
lip that exhibits a substantially uniform reaction pressure 
When applying a membrane lid to the lip 54 of the container 

[0088] FIG. 6 depicts an enlarged side vieW of an exem 
plary corner portion 56 of the lip 54 from Detail 6 in FIG. 
4, While FIG. 7 illustrates an enlarged side vieW of the side 
58 of the lip 54 from Detail 7 in FIG. 4. Moreover, FIG. 5A 
depicts a cross-sectional vieW of the corner portion 56 and 
side 58 of the lip 54. The lip 54 has a top surface 60, an outer 
Wall surface 62, 63 and a bottom surface 64. In addition, the 
outer Wall surface 62 of the corner portion 56 has an 
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outwardly protruding substantially U-shaped con?guration 
With a rounded apex 68. This con?guration provides the 
corner portions 56 With suf?cient structural integrity to 
receive the membrane lid. In contrast, the sides 58 of the lip 
54 are structured differently With a substantially ?at outer 
Wall surface 63 When compared to the U-shape of the outer 
Wall surface 62 of the lip corner portions 56. With this 
con?guration, the desired corner portion and side rigidity 
can be obtained While maintaining a uniform vertical height 
H1 from the top surface 60 to the bottom surface 64 of the 
lip 54. As illustrated in FIG. 7, While the substantially ?at 
outer Wall 63 can have a minor degree of curvature, the outer 
Wall 63 is substantially ?at When compared to the U-shaped 
pro?le of the outer Wall surface 62 at the corner portions 56. 
Modifying the outer Wall 63 such that it is substantially ?at, 
rather than having a U-shaped pro?le, increases the relative 
rigidity to the sides 58 With respect to the corner portions 56. 
Accordingly, the combination of the U-shaped outer Wall 
surface 62 of the corner portions 56 and the substantially ?at 
outer Wall surface 63 of the sides 58 provides a substantially 
triangular-shaped container lip 54 Which exhibits a substan 
tially uniform reaction pressure When applying a membrane 
lid to the lip of the container When compared to the reaction 
pressure exhibited When applying a membrane lid to a 
substantially triangular-shaped container lip With a substan 
tially uniform lip structure at the corners and sides. 

[0089] While a Wide range of protrusion distances may 
achieve the desired lip structure, FIG. 6 depicts one embodi 
ment Where the distance L1 Which the lip protrudes beyond 
the container body, may be from about 0.03 to about 0.10 
inch. In one particular example, L1 is about 0.08 inch. With 
reference to FIG. 7, the distance L2 Which the lip protrudes 
beyond the container body, may be from about 0.01 to about 
0.10 inch. In one particular example, L2 is about 0.06 inch. 

[0090] The container may be formed With a variety of lip 
structures to provide the lip With a substantially uniform 
reaction pressure When applying the membrane lid to the 
container opening. FIGS. 5B and 7A depict an alternative 
embodiment of a container lip 154 in accordance With 
additional exemplary embodiments of the present invention. 
As illustrated in FIG. 5B, the corner portion 156 is struc 
tured similar to the corner portion 56 of FIGS. 5A and 6 and 
can be identical. The container lip 154 includes a top surface 
160, a bottom surface 164, and an outer Wall surface 162 
With an outWardly protruding substantially U-shaped con 
?guration With a rounded apex 168. With reference to FIGS. 
5B and 7A, the container lip 154 further includes sides 158 
structured differently than the corner portions 156 of the lip 
154 to increase the relative rigidity of the sides 158 With 
respect to the corner portions 156. The exemplary sides 158 
are structured With an outWardly protruding substantially 
W-shaped outer Wall surface 163 Wherein apex areas 167 of 
the W-shaped surface 163 extend outWardly from the con 
tainer body and are disposed on opposite sides of a recessed 
central portion 169. The W-shaped sides 158 have a hori 
Zontal thickness T1 at the apex areas 167 and has a greater 
horiZontal thickness than the horiZontal thickness T3 of the 
recessed central portion 169 or the horiZontal thickness T2 of 
the corner portion 156. Such extra horiZontal lip thickness at 
the apex areas 167 may be obtained by creating the 
W-shaped sides using a bloW-molding process. Providing 
the container lip 154, as illustrated in FIGS. 5B and 7A, 
With W-shaped sides 158 having increased horiZontal thick 
ness T, at the apex areas 167 increases the relative rigidity 
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of the sides 158 With respect to the corner portions such that 
the corner portions 156 and sides 158 are adapted to exhibit 
a substantially uniform reaction pressure When applying a 
membrane lid to the lip of the container When compared to 
the reaction pressure exhibited When applying a membrane 
lid to a substantially triangular-shaped container lip With a 
substantially uniform lip structure at the corners and sides. 
Moreover, as With the embodiment of FIG. 7, the structural 
properties of the lip 154 may be achieved With the corner 
portions and the sides having a Wall surface With the same 
vertical height betWeen the top surface 160 to the bottom 
surface 164. 

[0091] FIGS. 5C and 7B illustrate additional embodi 
ments of a container lip 254 includes having corner portions 
256 With an outer Wall surface 262 having a substantially 
U-shaped con?guration With a rounded apex 268 and sides 
258 With an outer Wall surface 263 With rounded apex 267 
that is similar or identical to the outer Wall surface 262. As 
further illustrated in FIG. 5C, the horiZontal lip thickness T1 
of the sides 258 is larger than the horiZontal thickness T2 of 
the corner portions 256 to increase the relative rigidity of the 
sides 258 With respect to the corner portions 256 such that 
the corner portions 256 and sides 258 are adapted to exhibit 
a substantially uniform reaction pressure When applying a 
membrane lid to the lip of the container When compared to 
the reaction pressure exhibited When applying a membrane 
lid to a substantially triangular-shaped container lip With a 
substantially uniform lip structure at the corners and sides. 
Moreover, as With the embodiment of FIGS. 7 and 7A, the 
structural properties of the lip 254 may be achieved With the 
corner portions and the sides having a Wall surface With the 
same vertical height betWeen the top surface 260 to the 
bottom surface 264. 

[0092] The above embodiments are exemplary in nature. 
Additional structural differences betWeen the sides and 
corner portions are intended to be encompassed by the 
present invention as long as the sides are adapted to exhibit 
a substantially uniform reaction pressure When applying a 
membrane lid to the lip of the container. Moreover, the term 
“substantially uniform reaction pressure” is intended to 
include reaction pressures that are uniform at the corner 
portions and sides as Well as “substantially uniform” When 
compared to the differences in reaction pressure betWeen the 
corner portions and sides When applying a membrane lid to 
a substantially triangular-shaped container lip With a sub 
stantially uniform lip structure at the corners and sides. 
Accordingly, a “substantially uniform pressure” may include 
pressures that are different but more uniform than Would 
otherWise be exhibited by corner portions and sides having 
substantially the same lip structure. 

[0093] In addition, a combination of the embodiments 
described above can be applied to arrive at the desired 
rigidity for the sides and corner portions. For example, the 
horiZontal thickness of the lip could vary (e.g., as illustrated 
in FIG. 5C) as Well as the pro?le of the outer Wall surface 
(e.g., as illustrated in FIGS. 5A and 5B). 

[0094] In exemplary embodiments of the lip structure, the 
top surface of the lip can extend horiZontally from the top of 
the outer Wall surface or at an upWard angle With respect to 
the horiZontal. Thus, angle “c” (e.g., see FIGS. 6, 7, 7A and 
7B) can be from about 00 to about 20°, for example from 
about 5° to about 18°, and in one example from about 8° to 
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about 12°. By arranging the top surface horizontally or at an 
angle greater than 0°, the container lip exhibits a spring-like 
motion When a membrane lid is applied thereto and therefore 
provides resistance to the membrane sealing force to result 
in a better membrane lid seal. The upWard angle of the top 
surface also assists in providing a substantially uniform 
reaction pressure along the lip upon application of the 
membrane and alleviates the impact of imperfections in the 
lip resulting from trimming, mold parting lines and the like. 
While the top surface is illustrated as being directed 
upWardly and inWardly, the top surface could alternatively 
be oriented to extend upWardly and outWardly. 

[0095] In one embodiment, a uniformly angled top surface 
is obtained by using a mold With a greater top surface angle 
“c” at the sides than the top surface angle “c” at the corner 
portions of the lip. For example, a mold may be provided 
With a top surface corner portion angle “c” of about 15° With 
respect to the horiZontal and a top surface side angle “c” of 
about 20° With respect to the horiZontal. 

[0096] While the membrane lid and lip structure described 
above are useful individually, they may be used in combi 
nation. For example, a combination of any of the membrane 
lids With any of the lip structures described herein can be 
used to provide a substantially uniform reaction pressure 
along the perimeter of the lip upon application of the 
membrane lid to obtain and maintain a hermetic seal While 
providing a membrane lid that can be easily removed by a 
consumer at Will. As described above the hermetic seal 
provided by the membrane lid Will create an effective barrier 
against oxygen and moisture 

[0097] The containers 50 in accordance With the present 
invention may be formed by a variety of methods. For 
example, the container 50 may be formed from a thermo 
plastic material and can be bloW molded, although other 
production methods may be employed. Suitable thermoplas 
tic materials include, but are not limited to, polyole?ns, such 
as polyethylene and polypropylene, vinyl polymers such as 
ethyl vinyl alcohol (EVOH), or the like. These materials 
may be monolayered and some of the materials may be 
combined. For example, a multilayer material may include 
both a polyole?n layer and an EVOH layer. In a speci?c 
embodiment, the container 50 is bloW molded from a 
multilayer material comprising a layer of EVOH sand 
Wiched betWeen tWo layers of high density polyethylene 
(HDPE). 
[0098] One particular embodiment of the bloW-molded, 
multiple-layer plastic structure of the container is as folloWs: 
a virgin polyole?n layer, a tie layer, a layer of EVOH, 
another tie layer, and another virgin polyole?n layer. Typi 
cally, container 50 Will also have one or more layers of 
regrind material in-betWeen the tie layer and the virgin 
polyole?n layer. The layer of EVOH might be no less than 
0.00005 inches thick and no thicker than 0.006 inches, for 
example no less than 0.00005 inches and no greater than 
0.003 inches and in another example no less than 0.0001 
inches and no greater than 0.0012 inches. 

[0099] An even more particular example of this multilayer 
plastic structure comprises a six-layer structure including the 
folloWing layers (from the outside layer to the inside layer): 
about 9.31 grams (g) or about 19.4% by Weight of HDPE; 
about 18.91 g or about 39.4% by Weight of Plant Regrind 
and HDPE; about 0.62 g or about 1.3% by Weight of a tie 
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layer; about 2.02 g or about 4.2% by Weight of EVOH; about 
0.62 g or about 1.3% of a tie layer; and about 16.51 g or 
about 34.4% of Plant Regrind and HDPE. 

[0100] Another example of this six-layer structure can 
comprise (from outside layer to inside layer): about 10.7 
grams (g) or about 19.4% by Weight of HDPE; about 21.66 
g or about 39.4% by Weight of Plant Regrind and HDPE; 
about 0.69 g or about 1.3% by Weight of a tie layer; about 
2.33 g or about 4.2% by Weight of EVOH; about 0.69 g or 
about 1.3% of a tie layer; and about 18.94 g or about 34.4% 
of Plant Regrind and HDPE. 

[0101] Yet another example of this six-layer structure can 
comprise (from the outside layer to the inside layer): about 
15.0% by Weight of HDPE homopolymer and color; about 
63.6% by Weight of Plant Regrind (60% by Weight) and 
HDPE homopolymer and color (40% by Weight); about 
1.4% by Weight of a tie layer; about 3.6% by Weight of 
EVOH; about 1.4% of a tie layer; and about 15.0% of Plant 
Regrind and HDPE homopolymer and color. 

[0102] The container Will typically have a thickness of 
from about 0.005 to about 0.055 inches, for example from 
about 0.010 to about 0.045 inches. The container body 52 
and the lip 54 are integrally formed, for example, by a bloW 
molding process. Advantageously, the lip structure 
described herein is self-supportive on the underside of the 
top surface of the lip. Thus, the lip structure may be formed 
by bloW molding While overcoming the disadvantages of 
many conventional lip designs Which require mechanical 
support for application of the membrane. 

[0103] In another embodiment of the containers according 
to the invention, the containers can further include an 
over-cap 70, an example of Which is set forth in FIGS. 8 and 
9. For example, the over-cap 70 could comprise one of the 
over-caps described in US. Provisional Application No. 
60/248,089, ?led on Nov. 13, 2000, entitled “Substantially 
Triangular-Shaped Over-Cap,” and US. application Ser. No. 

?led on even date, entitled “Substantially Triangu 
lar-Shaped Over-Cap,” to Buisson et al., Attorney Docket 
8329M, Which are incorporated herein by reference. 

[0104] The exemplary over-cap 70 of FIGS. 8 and 9 
comprises a substantially triangular-shaped top surface 72 
and a skirt 74 extending substantially doWnWardly from the 
perimeter 76 of the top surface 72. As is further shoWn in 
FIGS. 8 and 9, the skirt 74 includes substantially rounded 
corner portions and substantially straight sides extending 
around the perimeter 76 of the top surface 72. The skirt 
corner portions include inner extensions 78 While the skirt 
sides are substantially free of inner extensions. As used 
herein, “substantially free of inner extensions” includes 
instances Wherein the skirt sides have a suf?ciently small 
percentage of such inner extensions such that the corner 
portion inner extensions are not prevented from moving 
inWard When an outWard pressure is exerted on the under 
side of the over-cap. In one embodiment, the skirt sides are 
free of inner extensions. The skirt including corner portions 
having inner extensions and skirt sides substantially free of 
inner extensions provides the over-cap With the ability to 
securely attach to the lip 54 of the container 50 described 
herein and resist pressure differentials betWeen inner and 
outer sides of such a container. Advantageously, this struc 
ture also alloWs easy removal of the over-cap from such a 
container When desired by a consumer. 
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[0105] The speci?c embodiments and examples set forth 
above are provided for illustrative purposes only and are not 
intended to limit the scope of the following claims. Addi 
tional embodiments of the invention and advantages pro 
vided thereby Will be apparent to one of ordinary skill in the 
art and are Within the scope of the claims. 

What is claimed is: 
1. A membrane lid comprising: 

a) a surface including a substantially triangular-shaped 
perimeter With ?rst, second and third corner portions, 
Wherein each corner portion is bisected by an imagi 
nary line; and 

b) a projection including a tab and adapted to initially 
direct a lifting force to at least one of the corner 
portions, Wherein the projection either extends out 
Wardly from the perimeter such that the projection is 
non-symmetrically disposed With respect to the imagi 
nary line of any adjacent corner portion, or the projec 
tion extends non-continuously from an adjacent corner 
portion and is substantially symmetrically disposed 
With respect to the imaginary line of the adjacent corner 
portion. 

2. The membrane lid of claim 1, Wherein the projection 
extends outWardly from the perimeter such that the projec 
tion is non-symmetrically disposed With respect to the 
imaginary line of any adjacent corner portion. 

3. The membrane lid of claim 2, Wherein the projection 
includes a lifting point and a lifting area, the lifting area 
being de?ned by a ?rst imaginary line extending from the 
lifting point to an outer tangential point of the ?rst corner 
portion and a second imaginary line extending from the 
lifting point to an outer tangential point of the second corner 
portion, and Wherein the projection substantially covers the 
lifting area. 

4. The membrane lid of claim 2, Wherein the projection 
includes ?rst and second lifting points and ?rst and second 
lifting areas, the ?rst lifting area being de?ned by a ?rst 
outer imaginary line extending from the ?rst lifting point to 
an outer tangential point of the ?rst corner portion and a ?rst 
inner imaginary line extending from the ?rst lifting point to 
an outer tangential point of the second corner portion, and 
the second lifting area being de?ned by a second outer 
imaginary line extending from the second lifting point to an 
outer tangential point of the second corner portion and a 
second inner imaginary line extending from the second 
lifting point to an outer tangential point of the ?rst corner 
portion, and Wherein the projection substantially covers the 
?rst and second lifting areas. 

5. The membrane lid of claim 2, Wherein the projection 
extends non-continuously from the perimeter. 

6. The membrane lid of claim 1, Wherein the projection 
extends non-continuously from an adjacent corner portion 
and is substantially symmetrically disposed With respect to 
the imaginary line of the adjacent corner portion. 

7. The membrane lid of claim 6, Wherein the projection 
comprises a Weakened area. 

8. The membrane lid of claim 7, Wherein the Weakened 
area includes portions of the projection that de?ne an 
aperture. 

9. The membrane lid of claim 8, Wherein the aperture has 
an open perimeter. 

Aug. 29, 2002 

10. The membrane lid of claim 9, Wherein the projection 
de?nes a slit in communication With the aperture to provide 
the open perimeter. 

11. The membrane lid of claim 8, Wherein the aperture has 
a closed perimeter. 

12. The membrane lid of claim 8, Wherein the aperture is 
bisected by one of the imaginary lines. 

13. The membrane lid of claim 7, Wherein the Weakened 
area includes a scored portion of the projection. 

14. The membrane lid of claim 13, Wherein the projection 
is scored by perforating the projection. 

15. The membrane lid of claim 13, Wherein the projection 
is scored by cutting the projection. 

16. The membrane lid of claim 15, Wherein the cut 
extends only partially through the thickness of the projec 
tion. 

17. The membrane lid of claim 15, Wherein the cut 
extends entirely through the thickness of the projection. 

18. The membrane lid of claim 13, Wherein the projection 
is scored by crimping the projection. 

19. The membrane lid of claim 1, Wherein the perimeter 
has a substantially equilateral triangular shape. 

20. The membrane lid of claim 1, formed of at least one 
layer of foil and at least one polymer layer. 

21. The membrane lid of claim 1, formed from a multi 
layer laminate comprising an acrylic primer, a foil layer, and 
an ethyl vinyl acetate sealant layer. 

22. The membrane lid of claim 1, further comprising a 
bevel portion. 

23. The membrane lid of claim 1, Wherein the projection 
is interrupted along the imaginary line of an adjacent corner 
portion. 

24. The membrane lid of claim 1, Wherein the projection 
extends outWardly from the perimeter Without intersecting 
the imaginary line of any adjacent corner portion. 

25. The membrane lid of claim 1, Wherein the tab com 
prises a plurality of tabs. 

26. The membrane lid of claim 1, Wherein the projection 
comprises a plurality of projections. 

27. A container comprising a lip having a substantially 
triangular-shaped horiZontal cross-section, the lip including 
three corner portions and three sides, Wherein the sides of 
the lip are structured differently than the corner portions of 
the lip to increase the relative rigidity of the sides With 
respect to the corner portions such that the corner portions 
and the sides are adapted to exhibit a substantially uniform 
reaction pressure When applying a membrane lid to the lip of 
the container. 

28. The container of claim 27, Wherein the lip comprises 
a top surface, an outer Wall surface and a bottom surface, and 
the corner portions of the lip having an outWardly protruding 
substantially U-shaped outer Wall surface. 

29. The container of claim 27, Wherein the sides of the lip 
have an outWardly protruding substantially U-shaped outer 
Wall surface. 

30. The container of claim 27, Wherein the sides of the lip 
have an outWardly protruding substantially W-shaped outer 
Wall surface. 

31. The container of claim 27, Wherein the sides of the lip 
have a substantially ?at outer Wall surface. 

32. The container of claim 27, Wherein a horiZontal 
thickness of the lip is substantially the same at the corner 
portions and at the sides. 
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33. The container of claim 27, wherein a horizontal b) a projection including a tab and adapted to initially 
thickness of the lip is substantially greater at the sides than direct a lifting force to at least one of the Corner 
at the Corner pomons' _ _ _ _ portions, Wherein the projection either extends out 

34. The container of claim 27, wherein the lip comprises - - - - 
. Wardly from the perimeter such that the projection is 

a top surface and an outer Wall surface, wherein the top _ H d, d _ h h _ _ 
surface eXtends from the top of the outer Wall surface at an non'symmemca y_ lspose Wlt respect to t e lmflgb 
upWard angle With respect to the horiZontal. nary hne of any ad] acent Corner P0m0n> or the Pro?c 

35, The container of claim 27, further Comprising a tion eXtends non-continuously from an adjacent corner 
membrane lid comprising: portion and is substantially symmetrically disposed 

a) a surface including a substantially triangular-shaped Wlth_ respect to the lmagmary hne of the ad] acent Corner 
perimeter With ?rst, second and third corner portions, Pomon' 
Wherein each corner portion is bisected by an imagi 
nary line; and * * * * * 


