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(57) Abrége/Abstract:

Disclosed Is a closure for a container, such as blow molded jug having a neck surrounding an opening therein, the closure
having a first annular portion (26) and a second annular portion (32). The first annular portion in the closure has a wiper seal (28)
and a lip seal (30). The second annular portion exerts an upward pressure on the lip seal which causes improved sealing and
leak-tight properties during shipping, handling, etc. The upward pressure also enhances the effectiveness of the wiper seal. The
second annular portion may include an annular tear skirt, defined by line of weakness (36), having a pull tab for the removal
thereof to facilitate removal of the closure from the container. The closure may also include a plug seal, and a lower annular
portion extending from the second annular portion.
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(54) Title: TAMPER-EVIDENT LEAK-TIGHT CLOSURE FOR CONTAINERS

(87) Abstract

Disclosed is a closure for a container, such
as blow molded jug having a neck surrounding an
opening therein, the closure having a first annular
portion (26) and a second annular portion (32).
The first annular portion in the closure has a wiper
seal (28) and a lip seal (30). The second annular
portion exerts an upward pressure on the lip seal
which causes improved sealing and leak-tight
properties during shipping, handling, etc. The
upward pressure also enhances the effectiveness of
the wiper seal. The second annular portion may
include an annular tear skirt, defined by line of
weakness (36), having a pull tab for the removal
thereof to facilitate removal of the closure from the
container. The closure may also include a plug
seal, and a lower annular portion extending from
the second annular portion.

PN\~
T
“ 36




CA 02240041 1998-06-09

WO 97/22526 . PCT/US96/19824

1

TAMPER-EVIDENT LEAK-TIGHT CLOSURE FOR CONTAINERS

FIELD OF THE INVENTION
The present invention relates to tamper-evident, leak-tight closures for
containers, such as blow-molded plastic jugs, which are widely used in the food and
beverage industry for the expendable packaging of consumables, such as cold drinks
and the like. The present invention has further relation to such devices that have a
frangible pull-tab for releasing and removing the closure from the container.

BACKGROUND OF THE INVENTION

Prior related closures of this general type may be seen, for example, in U.S.
Patent Nos. 3,893,583, 4,037,746, 4,066,182, 4,202,455, and 4,589,561. There are
several problems with these prior art closures, however.

Maximum dimensional control of blow molded, plastic containers is achieved
at the outer surface of the container, which is formed in contact with the mold. The
inner edges of the mouths of blow molded containers are trimmed, and because the
trimming operation is not precise, the edges are not necessarily flat and free of burrs
or other formations which would effect their dimensions. Consequently, Any seal,
such as a plug seal, that attempts to seal a container at these inner edges is subject to
the non-uniformity in dimension caused by the trimming operation. A much more

dependable seal may be achieved at, for example, the outer rim of the mouth of a
container where the molded dimensions are more uniform.

Some prior art devices attempt to seal containers along a trimmed edge rather
than a molded outer surface. This makes the device prone to leakage. Some that
attempt to seal at the outer surface of containers do so inadequately, and are known
to leak during shipping and storage of the containers. This offends consumers and
makes the products undesirable and sometimes unsaleable. Some achieve adequate
sealability at the expense of aesthetic, cost, and ease-of-use considerations. Still
others are configured such that they are difficult to remove from molds during their
manufacture.

There has therefore been a desire to have a tamper-evident closure for
containers, including improved sealability, which eliminates leakage during shipping,
storage, and handling, while remaining aesthetically pleasing to consumers, easy to
use, and inexpensive to produce. There is also a desire to provide such a closure,
including a frangible pull-tab for easily releasing and removing the closure from
containers, and which is relatively easy to remove from molds during manufacture.
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SUMMARY OF THE INVENTION

Disclosed is a closure for a container, the container being of a type that has a
neck area, a top opening, an annular top surface with a periphery and an inner edge
which defines the top opening, a top outer rim extending from the periphery of the
annular top surface, the top outer rim defining a first plane, a lip formed at the lower
edge of the top outer rim, and a bottom outer rim extending from the neck area. The
closure has a top member which covers the opening, the top member has an inner
surface and an outer surface. The closure also has a first annular portion extending
from the top member, the first annular portion defining a second plane, the first plane
being substantially parallel to the second plane. The first annular portion further
comprises a lip seal which comes into sealing contact with the lip. The first annular
portion may also comprise a wiper seal which comes into contact with the top outer
rim. The closure also has a second annular portion extending from the first annular
portion. The second annular portion has a bottom foot which comes into pressurized
contact with the bottom outer rim such that a compressive force is exerted on the
second annular portion and the lip seal is forced into sealable contact with the lip.

The closure may have at least one line of weakness formed in the second
annular portion at a position between the lip seal and the foot, and a pull tab having a
first end and a second end, the pull tab being attached to the second annular portion
at the first end, whereby the pull tab may be pulled outwardly to fracture the line of
weakness and remove a substantial portion of the second annular portion from the
closure to facilitate removal of the closure from the container. The pull tab may be
frangibly connected to the second annular portion at the second end.

There may also be a lower portion extending from the bottom foot, the lower
portion allowing improved ease of removal of the closure from a manufacturing mold
during manufacture of the closure. A plug seal extending from the inner surface of
the top member, and coming substantially into contact with the inner edge of the

annular top surface may be included. Also, a portion of the top member may be
recessed into the plug seal.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the subject invention, it is believed the same will be better
understood from the following description taken in conjunction with the
accompanying drawings in which:
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Figure 1 is a vertical perspective view of a closure of the present invention,
showing the closure as applied to a container:

Figure 2 is a vertical sectional view through a closure of the present
invention, and a neck of a container on which the closure is applied;

Figure 3 is a vertical sectional view through a portion of the closure and a
portion of a neck of a container on which the closure is applied;

Figure 4 is a top plan view of the closure showing the pull-tab configuration;
Figure 5 is a side elevational view of the closure;

Figure 6 1s a vertical sectional view of an alternative embodiment of the
closure of the present invention; and
Figure 7 is a chart showing the relationship between the compression in the

second annular portion of the closure and the pressures applied by both the wiper and
lip seals of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings in detail wherein like numerals indicate the
same element throughout the views, there is shown in Figures 1-5 an embodiment of
a closure 10 of the present invention as applied to the top of a container. Particularly
referring to Figures 2 and 3, the container typically has a neck area and an opening.
The opening is encompassed by an annular top surface 12, which in turn has an inner
edge 14 and a periphery 16. A top outer rim 18 angles downwardly and outwardly
from the periphery 16 of annular top surface 12. The outer surface of the top outer
rnm 18 serves as a "seat” for one of the seals of the closure. The lower edge of the
top outer rm 18 overhangs a vertical portion of the neck area and forms lip 20. Lip
20 serves as a "seat" for another of the seals of the closure. Bottom outer rim 22
extends downwardly and outwardly from the lower end of the vertical portion of the
neck area and serves as a "seat" for a portion of the closure. This "seat" exerts
compressive forces on the closure so as to maximize the effectiveness of the seals and
provide for a leak-proof container; this will subsequently be described in greater
detail.

The closure 10 has a top member 24 which acts as a cover for the opening in
the top of the container. The top member 24 may or may not have a plug seal 25
extending downward from its inside surface, such that the plug seal 25 is substantially
forced into the opening along the inner edge 14, and provides for redundant sealing
and stability of the closure 10. Extending at an angle from top member 24 is a first
annular portion 26. On the inside surface of first annular portion 26 there may be a




CA 02240041 1998-06-09
WO 97/22526 PCT/US96/19824

4

wiper seal 28 which comes into sealing contact with the outer surface of top outer
rim 18. Wiper seal 28 may be positioned anywhere along the inner surface of first
annular portion 26 while maintaining an adequate seal, but the most desirable
position for wiper seal 28 has been found to be at the low end of annular portion 26
approaching lip 20. Lip seal 30 is also positioned on the inside surface of annular
portion 26 such that it mates with and engages lip 20. The relationship among wiper
seal 28, lip seal 30, and the compressive forces exerted on them, will be described in
more detail below.

A second annular portion 32 extends downwardly from the first annular
portion 26. At the lower end of second annular portion 32 is a bottom foot 34 which
1s configured to engage with bottom outer rim 22. The area of closure 10 between
lip seal 30 and bottom foot 34 is dimensioned with respect to the area of the
container between lip 20 and bottom outer rim 22 such that when closure 10 is
secured onto the container, a compressive force is exerted on closure 10 between
foot 34 and lip seal 30. This results in a seal between lip 20 and lip seal 30 of
maximum effectiveness.

When wiper seal 28 is included on first annular portion 26, the increase in
leak-proof sealability of closure 10 becomes dramatic. In addition to the
effectiveness of lip seal 30, wiper seal 28 is particularly effective due to a bending
moment caused at the point of contact between lip 20 and lip seal 30, and which runs
around that same point. This moment is caused by the upwardly exerted compressive
force within second annular portion 32. This compressive force causes first annular
portion 26 to rotate inward around lip 20, and pushes wiper seal 28 into secure

sealing contact with top outer rim 18. In the view shown in Figure 3, the moment

would be counterclockwise around the point of contact between the lip 20 and lip
seal 30.

Figure 7 shows curves depicting the general relationship between the
compressive force within second annular portion 32 (the "X" axis) and the pressure

on both the lip seal 30 and wiper seal 28 (the "Y" axis), for a specific embodiment of
closure 10. These curves are exemplary, and do not predict this exact relationship
for every possible embodiment of the present invention. The lower curve 35 shows
the increase in sealing pressure on lip seal 30 as the compressive force in second
annular portion 32 increases. The pressure on lip seal 30 increases substantially
steadily with the compressive force. However at some point the compressive force
will become excessive and buckling will occur in second annular portion 32,
especially when second annular portion 32 includes line of weakness 36, described
below. The upper curve 37 in Figure 7 shows that wiper seal 28 becomes
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particularly effective with increased compression of second annular portion 32, and
provides for about double the sealing force per unit area over that of lip seal 30 for a
given amount of compression within second annular portion 32. This is due to the
aforementioned moment, which rotates about the point of contact between lip 20 and
lip seal 30, and pushes wiper seal 28 into top outer rim 18.

Referring to Figures 2 and 3, a lower portion 38 may extend downwardly
and outwardly from bottom foot 34. Lower portion 38 is not necessary to the proper
functioning of closure 10, and serves more of an aesthetic purpose. It has, however,
been found to be useful in increasing the ease of removal of the closure from the
molds during manufacture.

Within second annular portion 32, there may be positioned at least one line
of weakness 36 which is purposely fractured when removal of closure 10 from the
container 1s desired, to release compressive forces in second annular portion 32 and
to facilitate removal of closure 10 from the container. A pull tab 40, shown in Figure
4, may be attached to either lower portion 38, or second annular portion 32, or both,
such that when the tab 40 is pulled, line of weakness 36 fractures, and most or all of
second annular portion 32, and all of lower portion 38, may be completely removed
to provide for opening of the container. The outer end of pull tab 40 may be
connected to lower portion 38 by a small frangible piece of material 42, to prevent
tab 40 from being moved and causing inadvertent fracture of line of weakness 36

during shipping, handling, etc. This type of closure removal system is well known in
the art.
As shown in Figure 6, a portion 44 of top member 24 may be recessed into

plug seal 25 to provide for a depression on the top surface of closure 10. Howeuver,
this 1s usually undesirable because of the tendency for such a depression to collect

dirt, dust, and other undesirable matter that would offend the consumer.

While particular embodiments of the present invention have been illustrated
and described herein i1t will be obvious to those skilled in the art that various changes
and modifications can be made without departing from the spirit and scope of the

present invention and 1t is intended to cover in the appended claims all such
modifications that are within the scope of this invention.
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What is claimed is:

1. A closure for a container, the container being of a type that has a neck
area, a top opening, an annular top surface with a periphery and an inner edge, the
inner edge defining the top opening, a top outer nm extending from the periphery of
the annular top surface, a lip formed at a lower edge of the top outer rim, and a bottom
outer nm extending from the neck area;

the closure comprising a top member which covers the opening, the top
member having an inner surface and an outer surface, the closure further comprising a
first annular portion exténding from the top member, the first annular portion further
comprising a lip seal which comes into sealing contact with the lip, the closure further
. comprising a second annular portion extending from the first annular portion, the
second annular portion characterised by having a bottom foot which comes into
pressurized contact with the bottom outer rim such that a compressive force is exerted

on the second annular portion, forcing the lip seal into sealable contact with the lip.

2. A closure according to Claim 1, wherein the top outer im defines a
first plane and the first annular portion defines a second plane, the first plane being
substantially parallel to the second plane, the closure further comprising a wiper seal

on the first annular portion which comes into sealing contact with the top outer rim.

3. A closure according to Claim 1 or 2, further comprising a plug seal
extending from the inner surface of the top member, and coming substantially into

 contact with the inner edge of the annular top surface.

4, A closure according to Claim 3, wherein at least a portion of the top

member 1s recessed into the plug seal.

5. A closure according to any one of claims 1-4, further comprising at
least one line of weakness formed in the second annular portion at a p\osition:between
the lip seal and the foot, and a pull tab having a first end and a second end, the pull tab

being at least partially attached to the second annular portion at the first end, whereby
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the pull tab may be pulled outwardly to fracture the line of weakness and remove a
‘substantial portion of the second annular portion from the closure to facilitate removal

of the closure from the container.

6. A closure according to any one of claims 1-5, further comprising a
lower portion extending from the bottom foot, the lower portion allowing improved
ease of removal of the closure from a manufacturing mold during manufacture of the

closure.

7. A closure according to Claim 5, wherein the pull tab is frangibly

connected to a lower portion at the second end.
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