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Self-Adjusting Re-Sealable Spring Center Seal Closure
Background of the Invention
Field of the Invention

[0001]  The present invention relates to a plastic container and lid and,
more particularly, to a lightweight easy on and off lid with a reusable liquid seal
closure.

Related Art

[0002] Many food and beverage products sold to the consuming public are
provided in wide mouth jar-like containers. Consumers have indicated that they
prefer containers which initially have a tamper-evident seal, and which can be
resealed after opening for partial consumption of the contents. It is imperative
that any such container have a seal which is leak-resistant from the time the lid is
applied until end use by the consumer.

[0003] While seal integrity is important, the lid should allow for easy
removal by the consumer. Therefore, a commercially-desirable container should
have a reliable seal and a lid that is easily removed, even if the container and its
contents are frozen.

[0004] Conventional containers for frozen juice concentrate have been
constructed with a cardboard sidewall and metallic end lids. This construction
does not provide a container that is well suited for partial consumption of its
contents and re-closure. Furthermore, removal of the lid from the frozen container
is not always without difficulty.

[0005] With this in mind, containers made of plastic are well suited for
frozen juice concentrates, and other consumer products such as liquids and
powders. Plastic containers made from an injection-molded process could be used
for this purpose, since their design provides precise manufacturing control of
dimensions such as heights, depths, outside and inside diameters, wall thicknesses,
etc. However, injection molded plastic containers are not currently being recycled
and this is a major disadvantage of such containers. Blow molding processes for
making plastic containers could be utilized, since such containers are easily
recyclable. However, with blow molding techniques, dimensional tolerances are

more difficult to control.
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[0006] A problem associated with freezable blow-molded containers is the
need to accommodate slight changes in configuration due to changes in volume as
the liquid freezes after the container has been sealed with a lid. The container and
lid seal must remain leak-resistant not only under these conditions, but also
throughout transportation and display, up to final usage by the consumer.

[0007] Current container closures, such as described in U.S. Patent
4,933,133, while sealing containers effectively, have several shortcomings.
Current container closures for containers such as frozen juice bottles and cans are
not re-sealable. If the consumer does not wish to use all of the product at once, he
must devise his own method of closing the container. Home-made solutions are
generally not sturdy enough to withstand being dropped.

[0008] Another shortcoming of current container closures is that they
cannot adjust to variations in the length of a flange at the open end of the
container, particularly when the container is manufactured by a blow molding
process. The flange forms part of the seal of the closure and the container. These
variations make it more difficult for the closure to achieve and maintain a
consistent seal.

[0009] Current container closures accommodate tolerances by utilizing a
relatively thick-walled construction to apply pressure to the sides of the container
and retain contact to ensure a tight seal. However, this added weight is large
enough to slow down the injection cycle time. A slow injection cycle means that
fewer closure units can be manufactured at a time, reducing the ability of the
manufacturer to supply units for filling. Reducing the weight of the closure has
the potential, however, to degrade performance under abuse, such as when the
container is dropped.

[0010] Similarly, once the tamper-evident seal is removed, current
containers suffer a large reduction in their ability to withstand abuse.

[0011] U.S. Patent Number 5,460,287 (the ‘287 patent), of common
assignee, has some advantages over the prior art. The present invention further

improves upon the features of the ‘287 patent.
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Objects of the Invention

[0012] A primary object of the present invention is to provide a novel
multipurpose plastic container having an improved lid seal.

[0013] Another object of the present invention is to provide an improved
container and lid combination that withstands the rigors of the filling and freezing
processes, yet remains leak-resistant throughout normal handling of the container.

[0014] A further object of the present invention is to provide a tamper-
evident plastic container and lid combination.

[0015] A still further object of the present invention is to provide a blow-
molded wide mouth plastic container and injection-molded lid having a tamper-
evident tear strip, which, after removal, enables the lid to be removed from the
container and reapplied.

Summary of the Invention

[0016] The present invention provides a lightweight re-usable seal closure
for holding contesnts such as, for example, liquids, frozen liquids and powders, to
reduce plastic weight in current packages. The present invention provides the
consumer with an easy on and off removable 1id that is reusable while still
maintaining a consistent secondary seal.

[0017] The invention includes a leak-resistant plastic container and
closure. The container has an open end; an inner periphery; an outer periphery;
and a container flange extending around the inner periphery at the open end. The
closure has a generally planar and circular inner lid; a spring extending around an
outer circumference of the inner lid; an arcuate flange receptacle extending around
an outer circumference of the closure at a circumference outside the spring,
wherein the flange receptacle comprises an inner surface and an outer surface; a
secondary sealing bead, positioned on the inner surface of said flange receptacle;
and a primary sealing bead, positioned on an outer surface of the flange receptacle
and opposite the secondary sealing bead; wherein the spring exerts a sealing
pressure against the container flange when the closure is placed on the open end of
the container.

[0018] The spring mechanism allows for a reduction in the weight of the
lid by removing the need for further reinforcement to withstand abuse. This

weight reduction is achieved by reducing the need for a rigid central planar region.
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Instead, the central planar region can be thinner, using less material, and less rigid.
A weight reduction of up to about 32.4% can be achieved while still maintaining
abuse standards. The spring design also adapts to the inconsistency of
manufacturing of the container flange. For example, a container flange in a
typical frozen juice package may vary by up to 0.03 inch. A variation of up to
about 0.10 inch in flange length can be accommodated by the spring design lid of
the present invention.

[0019] The container is particularly suited to be filled with a liquid
initially in a cold state, sealed and subsequently frozen into a solid state. As the
liquid takes on a solid form, its volume increases in the sealed container. As
discussed heretofore, various plastic containers and lid designs that have been
proposed have met with varying degrees of commercial success. The lid and the
closure and container system are also suitable for containing liquids and powders.

[0020] The present invention overcomes the limitations of prior art
container and lid combinations by means of a novel container lid configuration
described herein which cooperates with standard containers that are currently
commercially available, to provide a commercially desirable container that can
withstand the rigors of freezing, yet remain leak-resistant before and after
opening, use and resealing by the consumer. The lid includes tamper-evidence
band, and is easy to remove, even when the container and contents are still frozen.
In addition, the container and lid allows the consumer to reapply the lid onto the
container after partial withdrawal of the contained product, or for other purposes.

Brief Description of the Drawings

[0021] The foregoing and other features and advantages of the invention
will be apparent from the following, more particular description of a preferred
embodiment of the invention, as illustrated in the accompanying drawings
wherein like reference numbers generally indicate identical, functionally similar,
and/or structurally similar elements. The left most digit in the corresponding
reference number indicates the drawing in which an element first appears.

[0022] FIG. 1 is a top plan view of the closure according to the present
invention;

[0023] FIG. 2A is a cross-sectional view taken along the line A-A of FIG.
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[0024] FIG. 2B is a cross-sectional view of a wall of a container with the
lid of FIG. 2A in place;

[0025]  FIG. 3 is a perspective view of a container with a lid embodying
the present invention;

[0026]  FIG. 4 is a perspective view of the container and lid of FIG. 3, with
a tear strip partially removed from the lid; and

[0027]  FIG. 5 is an exploded perspective view of the container and lid of
FIG. 4, with the tear strip entirely removed.

Detailed Description of the Present Invention

[0028] As can be seen from FIGS. 1 and 2A, a lid 100 according to the
present invention is substantially circular and has a substantially planar center
region 102. A spring 104 surrounds the center region 102. The spring 104 in the -
illustrated embodiment is an annular formation that bends in one direction out of
the plane defined by the center region 102 and then bends back. The 1id 100 also
has a pull-tab 106 to remove a tamper-evident seal 108 clockwise from a break
point 108a to a breakpoint 108b. In the illustrated embodiment, the seal 108 isa
band that extends annularly around the 1id 100 and a container that the lid covers.
A push-up tab 110 remains on the lid 100 after the tamper-evident seal 108 is
removed, allowing the user to push the lid up and remove it from the container.
The 1id 100 also includes an arcuate flange receiving portion 112 near the
perimeter of the lid 100 to receive the flange of a container.

[0029] As can be seen from FIG. 2A, the flange receiving portion 112
includes a primary bead 202 on an outer wall and a secondary bead 204 on an
inner wall. An annular locking ridge undercut 206 on an inner surface of the outer
wall of the flange receiving portion 112, below the secondary bead 202, accepts a
locking ridge on a container, forming a seal with the container while the tamper-
evident seal 108 is still in place. The locking ridge undercut 206 defines a
narrowing of the material in the outer wall of the flange receiving portion 112 that
is the tear line for the removal of the tamper evident band 108. The secondary
bead 204 acts as a secondary seal, as described below. The primary bead 202
latches into a container flange to form a primary seal.

[0030] As can be seen from FIG. 2B, a container 211 has a sidewall 212

extending into the flange receiving portion 112 of 1id 100 and terminating in a
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tapered inwardly curving flange 214. The flange 214 has an upper face that is
finished smooth, by means of well-known finish equipment, such as a reamer, the
flange tapering to a free edge 220. An annular locking ridge 216 projects outward
from the sidewall 212, slightly below the flange 214 and fits into the undercut 206
in the 1id 100. For this purpose, the locking ridge 216 has a shape complementary
to the shape of the undercut 206. The primary bead 202 of the lid 100 fits into a
groove 218 formed in an outer surface of the container sidewall 212, between the
flange 214 and the locking ridge 216, the top of the groove 218 defining the lower
end of the flange 214. After removal of the tamper evident band 108, the primary
seal preventing loss of liquid from the container 100 is formed by the interaction
of the primary bead 202 of the lid with the groove 218 of the container side wall.
For this purpose, the shapes of the primary bead 202 and the groove 218 are
complementary to one another. A secondary seal is formed by the interaction of
the flange free edge 220 with the flange receiving portion 112. The secondary
bead 204 catches the free edge 220 of the container flange 214 when the container
is dropped or otherwise acted on in a manner tending to dislodge the lid 100, and
thus prevents the dislodging of the lid from impact pressures on the container.
The secondary bead 204 also interacts with the flange 214 to maintain a seal. If
the container flange 214 becomes deformed, for example, when the container is
dropped, the flange is prevented from curving too far inwardly by bead 204, thus
preserving the secondary seal.

[0031] The spring 104 provides a radial braising force in the lid 100 and
enables the center 102 of the 1id to float from one side to the other to
accommodate the variation of the length of the flange 214 on the container. The
spring 104 applies a constant pressure at all 360 degrees around the container, and
enables the lid 100 to be resealed. In particular, the spring 104 applies radial
pressure to secondary bead 204, providing a secondary seal that increases drop
test performance. The spring 104 also applies an outward force on the flange
receptacle 112, acting to maintain contact between the inner wall of the flange
receptacle and the flange 214.

[0032] As can be appreciated from FIGS. 1-5, the lid 100 provides a
means of closing the open end of the container 211, and provides an initial tamper

resistant seal, and a reusable seal once the tamper resistant seal is removed.

6



10

15

20

25

30

WO 2004/046013 PCT/US2003/034948

[0033]  To this end, the container 302 has a wide mouth circular open end
504. As seen in FIG. 3, the container 302 has an outer periphery 304, which can
have a generally constant diameter throughout the length of the container 302 to
provide a cylindrical shped container. As will be understood, the shape of the
container is not relevant to the present invention and can be of any shape.
Alternative shapes include conical or even square. All that is required is that the
opening be of a complementary shape to the lid. The container 302 has an inner
periphery 502, which flowwos thje shape of the oter periphery 304.. The thickness
of the sidewall 208 of the container 302 is kept as thin as possible to minimize the
quantity of plastic required to manufacture the container 302. The container 302
has an inturned sealing flange 214 directly adjacent to its open end 504. The
portion of the flange adjacent to the free edge 220 is flexible and thereby aids in
providing a significant line of sealing engagement between the container 302 and
the lid 100.

[0034] The skirt 306 of the lid 100 girds the outer periphery 304 of the
container 302, extending therealong from the open mouth, or end, 504. The skirt
306 is provided with a reduced thickness line, corresponding to undercut 206,
providing a tearable means defining a tear strip 108 which extends substantially
about the outer periphery 304 of the container open end 504. The tear strip 108
has a pull-tab 106 which projects from the outer skirt 306. The pull-tab 106 is
designed to be grasped by the consumer to remove the tear strip 210 by pulling on
it in a circular fashion about the container in a well-known manner. As in
currently available lids, the present invention contemplates break points that
define the extent of tamper evident band removal. The portion of the skirt 306
that does not form the tear strip 108 remains to form a push-up tab 110. The push-
up tab 110 is used for removing the lid 100 after the tear strip 108 has been
completely removed from the lid 100 by enabling upward thumb pressure to be
applied while gripping the container body.

[0035]  The lid 100 can be easily removed and replaced. To this end, a
locking ridge 216 is provided on the outer periphery of the container at open end
504. The locking ridge 216 extends completely around the outer periphery of the
container, below the undercut 218, and fits into the undercut 206 of the skirt 306.
Tn addition, the hairpin shape of the sealing flange provides flexure to the open

7
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end, even when frozen, to allow for easy removal of the lid and positive locking of
the lid when sealed.

[0036] The embodiments discussed herein are non-limiting examples. The
Jid and container of the present invention may comprise material known in the art
and generally used for the described applications as well as others. These
materials include plastics, for example, polyethylene terephthalate (PET), low
density polyethylene (LDPE), high density polyethylene (HDPE), and nylons, as
well as other polyesters, polyolefins and polycarboxyamides having suitable
properties for the intended application. Containers and lids may be manufactured
by methods well-recognized in the art, for example blow molding, injection
molding and extrusion blow molding. U.S. Patent No. 4,933,133 provides a
particular method of manufacture.

[0037] While various embodiments of the present invention have been
described above, it should be understood that they have been presented by way of
example only, and not limitation. Thus, the breadth and scope of the present
invention should not be limited by any of the above-described exemplary
embodiments, but should instead be déﬁned only in accordance with the following
claims and their equivalents. For example, although a circular lid has been

illustrated herein, the present invention also applies to lids having other shapes.
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What is claimed is:

1. A leak-resistant plastic container and closure, the container
comprising:
an open end;
an inner periphery;

an outer periphery; and

a container flange extending around said inner periphery at said
open end; and
said closure comprising:

a generally planar and circular inner lid;

a spring extending around an outer circumference of said inner lid;

an arcuate flange receptacle extending around an outer
circumference of said closure at a circumference outside said spring,
wherein said flange receptacle comprises an inner surface and an outer
surface;

a secondary sealing bead, positioned on said inner surface of said
flange receptacle; and

a primary sealing bead, positioned on an outer surface of said
flange receptacle and opposite said secondary sealing bead;

wherein said spring exerts a sealing pressure against said container

flange when said closure is placed on the open end of said container.

2. The leak-resistant plastic container and closure of claim 1, wherein
said container flange and said secondary bead cooperate to resist impact pressure

on said container.

3. The leak-resistant plastic container and closure of claim 1, further
comprising an outer skirt, said outer skirt comprising a locking ridge undercut
below said primary sealing bead; wherein at least a portion of said outer skirt
below said locking ridge undercut forms a tamper evident band and wherein said

locking ridge undercut is a tear point for said tamper evident band.
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4, The leak-resistant plastic container and closure of claim 3, further
comprising
break points in said tamper-evident band; and
a push-up tab positioned on said outer skirt between said break

points.

5. The leak-resistant plastic container and closure of claim 1, said
container further comprising:
a first undercut, positioned near said open end of said outer
periphery, operative to accept said primary sealing bead, thereby forming a
primary seal; and
a locking ridge, positioned on said container below said first
undercut and extending outwardly from said outer periphery, operative to

hold said closure at said recessed portion.

6. A leak-resistant closure for a plastic container, comprising:

a generally planar central portion;

a peripheral portion for receiving an open end of the container;

a spring structure biasing the peripheral portion radially outward
from the central portion, the spring structure being positioned between the
central portion and the peripheral portion;

1 wherein the peripheral portion defines a recess opening in a

direction generally perpendicular to the generally planar central portion.

7. The leak-resistant plastic closure of claim 6, wherein the spring

structure comprises an annular fold in the lid.

8. The leak-resistant plastic closure of claim 7, wherein the lid is

made of a resilient plastic.

9. The leak-resistant plastic closure of claim 7, wherein the annular

fold is positioned adjacent to the peripheral portion.

10
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10.  The leak-resistant closure of claim 6, wherein the peripheral
portion comprises an inner wall, an outer wall and a sealing formation on the inner

wall and facing the recess.

11.  The leak-resistant closure of claim 10, wherein the sealing

formation is an annular bead projecting into the recess.

12.  The leak-resistant closure of claim 10, wherein the peripheral
portion further comprises a sealing formation on the outer wall and facing the

YECESS.

13.  The leak-resistant closure of claim 12, wherein the sealing

formation is an annular bead projecting into the recess.

14. The leak-resistant closure of claim 12, wherein the annular recess
has a closed end, and the outer wall has an inner surface defining a locking recess
for receiving a complementary formation, the locking recess being positioned

further from the closed end of the annular recess than the sealing formation is.

15. The leak-resistant closure of claim 10, wherein the outer wall has
an inner surface defining a locking recess for receiving a complementary

formation on a container.

16.  The leak-resistant closure of claim 15, wherein the locking recess
has a lower surface lying in a plane substantially perpendicular to the inner

surface of the outer wall.

17. The leak-resistant closure of claim 15, wherein the annular recess
has a closed end, and the outer wall has a skirt portion lying on a side of the
locking recess opposite to a side of the locking recess on which the closed end of
the annular recess lies, the skirt portion defining a tamper evident band, and the

locking recess defining a tear line for the tamper evident band.
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18.  The leak-resistant plastic closure of claim 17, further comprising
at least two break points in said tamper-evident band; and

a push-up tab being defined by the skirt portion between said break

points.
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Self-Adjusting Re-sealable Spring Center Seal Closure
ABSTRACT

A leak-resistant plastic container and closure are disclosed, where the
container has an open end, an inner periphery, an outer periphery, and a container
flange extending around the inner periphery at the open end. The closure has a
generally planar and circular inner lid, a spring extending around an outer
circumference of the inner lid, an arcuate flange receptacle extending around an
outer circumference of the closure at a circumference outside the spring, where
the flange receptacle has an inner surface and an outer surface, a secondary
sealing bead, positioned on the inner surface of the flange receptacle, and a
primary sealing bead, positioned on an outer surface of the flange receptacle and
opposite the secondary sealing bead, where the spring exerts a sealing pressure
against the container flange when the closure is placed on the open end of the

container.

DC2-489692
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