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Description

TECHNICAL FIELD

[0001] The present invention relates to packaging for
cans and, more particularly, to a resealable beverage
can end combination.

BACKGROUND

[0002] The structure and functionality of commercial
beverage cans have been optimized over the years. Yet
commercial beverage cans have the drawback of being
unable to reclose after initial opening. Reclosing bever-
age cans is made more difficult by the dissolved carbon
dioxide or other gases in a carbonated beverage that
leaves the solution and tends to increase the pressure
in the headspace. Several resealable can end designs
have been proposed by the prior art, but none have
reached commercial acceptance. Consumers of bever-
ages in plastic bottles, on the other hand, often reseal
the bottle by screwing its threaded closure onto the bottle
finish. This attribute appeals to consumers. Accordingly,
there is a need for a resealable beverage can that is easy
or intuitive to use, has a viable cost, and is not overly
complex.
[0003] The present applicant’s have tried to meet this
need, as described in US2008110887A1, by proposing
a resealable can end comination comprising a metal can
end and resealable cosure coupled to the can end. The
can end has a center panel with an aperture formed there-
through. The closure includes a base plate connected to
the can end center panel around the aperture and defin-
ing a pour opening, a middle plate that includes a plug
and is connected to the base plate by a first hinge, and
a top plate that includes at least one prong and is con-
nected to the middle plate by a second hinge. In its fully
closed position, the base plate, middle plate and top plate
are in mutual contact, the plug is located in the pour open-
ing to obstruct the pour opening and the at least one
prong is located in a recess provided in the base plate.
WO 2007/128810 A1 discloses a can end combination
according to the preamble of claim 1.

SUMMARY

[0004] The inventors have developed improvements
to the resealable beverage can ends previously de-
scribed and (for example) the reclosable can end dis-
closed in the present applicant’s co-pending United
States Patent Application Number U.S. Patent Applica-
tion Number 12/267,159. For example it may be desirable
to reduce the force required for a user to reclose or reseal
the closure, improve the ability of the closure to maintain
a seal and to withstand leaks, and/or provide a closure
that is universal to different can ends.
[0005] A recloseable beverage can end according to
the invention may provide the ability to store a portion of

the beverage for later use, security, cleanliness, and
maintenance of the carbonation level of the beverage
even if the beverage is intended to be consumed in one
sitting. The recloseable beverage can end may also pro-
vide confidence to a user that the beverage can has been
properly re-closed, maintenance of the carbonation level
of the beverage, and security against spills if the re-
closed beverage can is tilted or jostled, for example,
placed in a bag. Accordingly, a can end combination is
provided that may provide one or more of the above iden-
tified features.
[0006] An improved resealable can end combination
is disclosed that includes a metal can end and a reseal-
able closure. The metal can end has a peripheral wall
and a center panel that has an upper surface, an oppos-
ing lower surface, and an edge formed into a curl that
defines an aperture through the center panel. The reseal-
able closure is coupled to the can end and includes a
base plate and a top plate assembly coupled to the base
plate. The base plate includes a circumferential flange,
a ring extending upwardly from the flange. The closure
has a sealed position in which the base plate contacts
the center panel about the aperture and the curl forms a
face seal with the flange. The closure has an intermediate
position in which the base plate is proximate the aperture
but the closure is devoid of the face seal. The closure
also has a fully open position in which the aperture is
exposed to enable pouring liquid through the aperture.
[0007] The resealable closure is characterised in that
the base plate includes an elastomeric portion. The clo-
sure has a sealed position in which the base plate con-
tacts the center panel about the aperture such that the
elastomeric portion is at least partially compressed and
the curl forms a face seal.
[0008] In another aspect the top plate assembly may
include a tab having a through hole that is of a sufficient
size to accommodate insertion of a user’s finger. The
face seal may be energized when the closure is in the
sealed position and gas pressure pushes the flange up-
ward against the curl. The tab through hole may enable
gripping by the user to enhance the energizing of the face
seal.
[0009] In another aspect the base plate includes a bore
groove formed in the flange proximate to the ring. The
closure has a sealed position in which the base plate
contacts the center panel about the aperture and the curl
forms a face seal with the flange and a bore seal with the
ring, the bore groove being between the bore seal and
the face seal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present technology provides a recloseable
end for a beverage can and related methods for making
and using the recloseable end. The technology will now
be described in more detail, by way of example only, with
reference to the accompanying drawings, in which:
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FIG. 1A is a perspective view of a combination can
end and a resealable closure of the invention in the
fully closed position;

FIG. 1B is a perspective view of the invention in an
intermediate position;

FIG. 1C is a perspective view of the invention in the
fully open position;

FIG. 2A is a top perspective view of the top plate of
the closure of the invention in its pre-assembled
state;

FIG. 2B is a bottom perspective view of the top plate
of the invention in its pre-assembled state;

FIG. 2C is a perspective view of a base plate of the
invention in its pre-assembled state;

FIG. 3A is a cross sectional view of the invention of
the can end in the fully closed position;

FIG. 3B is a cross sectional view of the invention in
an intermediate position;

FIG. 3C is a cross sectional view of the invention in
the fully open position;

FIG. 3D is an enlarged view of a portion of FIG. 3A
depicting a sealing portion of the can end;

FIG. 4A is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having an extra groove
in the base plate;

FIG. 4B is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having a shortened seal
rim;

FIG. 4C is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having a retention bead
seal;

FIG. 4D is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having a clip energized
face seal;

FIG. 5A is a cross sectional view of a closure assem-
bled onto a can end in the fully closed position having
an elastomeric ring;

FIG. 5B is an enlarged view of a portion of FIG. 5A
depicting a sealing portion of the end;

FIG. 5C is a perspective view of a bottom plate con-
figuration that may be employed with the closure
having an alternative structure for tamper evidence;

FIG. 5D is cross sectional view of the bottom plate
depicted in FIG. 5C;

FIG. 6A is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having an elastomeric
face seal;

FIG. 6B is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having an elastomeric
bore seal and face seal;

FIG. 6C is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having a ring energized
bore seal;

FIG. 6D is cross sectional view of the bottom plate
depicted in FIG. 6C;

FIG. 7A is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having a wedge seal;

FIG. 7B is a perspective view of a bottom plate con-
figuration that may be employed with the closure
having an alternative structure for tamper evidence;

FIG. 7C is cross sectional view of the bottom plate
depicted in FIG. 7B;

FIG. 8A is a cross sectional view of a base plate
closure seal arrangement suitable for use with the
top plate shown in FIG. 2A having an inverted seal;

FIG. 8B is a perspective view of a bottom plate con-
figuration that may be employed with the closure
having an alternative structure for tamper evidence,
shown in the as-molded position;

FIG. 8C is cross sectional view of the bottom plate
depicted in FIG. 8B;

FIG. 8D is a perspective view of the bottom plate
configuration depicted in FIG. 8B, shown in the seal
folded position;

FIG. 8E is cross sectional view of the bottom plate
depicted in FIG. 8D;

FIG. 9A is a cross sectional view of a closure assem-
bled onto a can end in the fully closed position having
a plastic panel;

3 4 



EP 2 432 704 B1

4

5

10

15

20

25

30

35

40

45

50

55

FIG. 9B is an enlarged view of a portion of FIG. 9A
depicting a sealing portion of the end;

FIG. 10A is across sectional view of a closure as-
sembled onto a can end in the fully closed position
having an externally energized face seal;

FIG. 10B is an enlarged view of a portion of FIG. 10A
depicting a sealing portion of the end;

FIG. 10C is a perspective view of an alternative top
plate configuration that may be employed with the
closure having a large pull tab;

FIG. 10D is a perspective view of the top plate con-
figuration depicted in FIG. 10C in the fully closed
position with the pull tab raised;

FIG. 11A is a perspective view of a closure assem-
bled onto a can end in the fully open position having
a twist cam energized face seal;

FIG. 11B is a perspective view of the closure depict-
ed in FIG. 11A in the fully closed position;

FIG. 11C is an enlarged view of a portion of FIG. 11B
depicting a sealing portion of the end;

FIG. 11D is a cross sectional view of the closure
depicted in FIG. 11B in the fully closed position;

FIG. 12A is a perspective view of a closure assem-
bled onto a can end in the fully closed position having
a slide cam energized face seal;

FIG. 12B is a perspective view of the closure depict-
ed in FIG. 12A in a partially open position;

FIG. 12C is a cross sectional view of the closure
depicted in FIG. 12A in the fully closed position;

FIG. 12D is a cross sectional view of the closure
depicted in FIG. 12B in a partially open position;

FIG. 12E is a perspective view of a top plate config-
uration that may be employed with the tenth embod-
iment closure; and

FIG. 12F is a perspective view of a bottom plate con-
figuration that may be employed with the closure.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0011] The present invention provides a recloseable
end for a beverage can. The examples described below
illustrate several aspects of the present invention and are
not intended to be limiting.

[0012] Referring to FIGs. 1A-1C, a recloseable bever-
age can 1 includes a conventional, hollow body 5 and a
recloseable can end 10. Recloseable can end 10 in-
cludes a peripheral wall 12, a countersink 14 at the base
of wall 12, a center panel 16, and a closure 30. The
present invention encompasses both unseamed can
ends and can ends seamed onto a beverage can body.
Accordingly, can end 10 is shown formed into the shape
of a double seam 18 (detail is shown in FIG. 3A), which
double seam may be conventional. Preferably, can end
10 is made of conventional end stock material of conven-
tional thickness.
[0013] As shown in FIG. 1C, can end 10 also includes
an aperture 20 formed in center panel 16. The edge that
forms aperture 20 preferably is formed into a curl 22
(shown in FIGs. 3A and 3D). Aperture 20 is shown in the
figures as circular and located in the center panel 16 in
approximately the same location as the opening in a con-
ventional beverage can end. The present invention, how-
ever, is not limited to such configuration. For example,
the center panel may be formed to have a dome, in which
the center panel is domed prior to forming the curl. By
having a center panel that is domed, deformation may
be reduced when the end is subsequently pressurized,
thus the seals (such as the bore, face, and bead seals)
may have to move less in order to stay in contact with
the curl.
[0014] In a first aspect, closure 30 includes a base plate
32 and a top plate assembly 34. As explained more fully
below with reference to FIG. 3D, closure 30 is mounted
onto can end 10 such that closure 30 forms a bore seal
36 and a face seal 38 with the curl 22 around the periphery
of the aperture 20.
[0015] Referring now to FIGs. 2A and 2B, which show
a top plate assembly 34, top plate assembly 34 includes
an anchor plate 40 that is located between a cover plate
42 and a tab plate 44. A hinge 46 connects anchor plate
40 to cover plate 42. Preferably, top plate assembly 34
is formed of a commercially available thermoplastic that
can be injection molded in a unitary piece, as understood
by people familiar with packaging technology.
[0016] Anchor plate 40 includes a structural portion or
deck 48, which preferably is planar or nearly planar, and
a skirt 50 that extends downwardly from the periphery of
the sides of deck 48. A stake or rivet aperture 52 is formed
in deck 48. Deck 48 also includes a groove or seat 54a
extending around the circumference of aperture 52 on
its topside (shown in FIG. 2A) and a ring 54b extending
around the circumference of aperture 52 on its underside
(shown in FIG. 2B). A pair of post apertures 56a and 56b
are formed in deck 48 and located on opposing sides of
rivet aperture 52. Preferably post apertures 56a and 56b
extend through deck 48. An opening or slot 58 is formed
in deck 48 near an end thereof.
[0017] Cover plate 42 includes a structural portion or
dome plate 62, which preferably is semi-circular and in-
cludes a skirt 64 about its periphery on its opposing sides.
Skirt 64 has a cutout to accommodate hinge 46 that con-
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nects cover plate 42 to anchor plate 40. An elongated
tab 66, which preferably has barbs for insertion into and
retention by slot 58, extends from the underside of the
surface of plate 62 near an edge opposite of hinge 46.
Optionally, a double ended arrow indicator (shown in FIG.
2B) may be formed on the topside of plate 62 to indicate
an aspect of the function or step for operating closure
30, such as that required for venting, for example.
[0018] Tab plate 44 includes a structural portion or
dome plate 72, which preferably is semi-circular and in-
cludes a skirt 74 about its periphery. An arcuate extension
76 extends outwardly from a distal end of dome plate 72
and skirt 74, and a tab 77 is formed in extension 76. Tab
77 may be rigid relative to tab plate 44, as shown in FIGs.
2A and 2B. Alternatively, tab 77 may be formed in exten-
sion 76 and hinged to dome plate 72 or skirt 74.
[0019] Tab plate 44 includes a weakening or groove
80 formed therein, preferably near anchor plate 40 and
near the geometric centerline of closure 30. A shoulder,
which in the first embodiment is formed by one of the
walls forming groove 80, is located between dome plates
62 and 72 of the tab plate 44 and anchor plate 40. In its
as-molded, pre-installed position, and in its initial, in-
stalled state (that is, before initial opening of closure 30),
weakening or groove 80 preferably is not visible when
closure 30 is viewed from above, and weakening or
groove 80 acts as a living hinge upon actuation of closure
30, as explained more fully below.
[0020] When top plate assembly 34 is installed into a
can end 10, cover plate 42 is pivoted from its as-molded
or pre-installed position (shown in FIGs. 2A and 2B), rel-
ative to anchor plate 40 about hinge 46 such that cover
plate 42 is located over anchor plate 40. In its installed
position (shown in FIG. 3A), dome plate 72 of tab plate
44 and dome plate 62 of cover plate 42 are oriented to
align such that a peripheral edge 68 of cover plate 42 is
near or abuts the shoulder or adjacent edge of dome
plate 72.
[0021] When top plate assembly 34 is installed into a
can end 10, after cover plate 42 is pivoted to its installed
position (shown in FIG. 3A), skirt 64 of cover plate 42
preferably contacts the upper surface of center panel 16
to support cover plate 42. The configuration of the cover
plate 42 and its thickness preferably are chosen to resist
deflection, and therefore not transmit force or impact to
base plate 32, but rather transmit the force or impact to
center panel 16. Thus, cover plate 42 prevents or inhibits
accidental opening of closure 30 if a downward force or
impact is applied to cover plate 42. In this regard, cover
plate 42 preferably is relatively rigid compared with an-
chor plate 40 such that the flexing of anchor plate 40
(shown in its flexed position in FIG. 3B) enables base
plate 32 to deflect downwardly at its periphery relative to
cover plate 42 during the opening process.
[0022] Referring now to FIGs. 2C and 2D, which show
a base plate 32, base plate 32 includes a planar (or nearly
planar) plate member 82, a continuous, circumferential
flange 84 extending from a periphery of plate member

82, and a continuous ring 86 extending upwardly from
flange 84. Ring 86 may extend circumferentially around
base plate 32. Base plate 32, flange 84, and ring 86 pref-
erably have approximately the same shape as aperture
20. Accordingly, in the embodiment shown, base plate
32, flange 84, and ring 86 are circular to match the shape
of aperture 20.
[0023] Ring 86 includes a bead 88 extending around
the outboard side thereof and a recess 90 formed below
bead 88. A rivet 92, shown in FIG. 2C in its as-molded,
pre-deformed state, extends upwardly from plate mem-
ber 82. A circumferential recess 94 is formed in plate
member 82 around rivet 92. A pair of anti-rotation posts
96a and 96b extend upwardly from plate member 82. A
pair of wings 98a and 98b extend on opposite sides of
flange 84. One or more pimples or rounded protrusions
81 extend upwardly from the surface of plate member 82.
[0024] When base plate 32 is installed into a can end
10, rivet 92 is inserted into rivet aperture 52 of top plate
assembly 34. Rivet 92 is deformed to include a head 93
(shown in FIGs. 3A and 3C) that affixes base plate 32 to
anchor plate 40. Deforming rivet 92 to create head 93
may be accomplished by any mechanism and equip-
ment, as will be understood by people familiar with plastic
packaging technology.
[0025] When base plate 32 is installed into a can end
10, rivet 92 extends through rivet aperture 52 and head
93 is deformed to engage seat 54a. Aperture ring 54b on
the underside of anchor plate 40 is inserted into circum-
ferential recess 94 in base plate 32, which provides an
interlocking engagement between base plate 32 and an-
chor plate 40 of top plate assembly 34. Anti-rotation posts
96a and 96b of base plate 32 are inserted into corre-
sponding post apertures 56a and 56b of anchor plate 40.
[0026] Referring now to FIGs. 3A-3D, which show clo-
sure 30 in its assembled state, the upper edge of double
seam 18 preferably is above the highest part of closure
30. Accordingly, handling and seaming a can end 10 may
be accomplished with conventional equipment and tech-
nology. The end, except for the aperture 20 and closure
30, may be conventional, such as a standard B-64 end
or a SuperEnd™ supplied by Crown Cork & Seal Com-
pany, Inc. United States Patent Number 6,065,634 de-
scribes aspects of the latter end. The present invention
also encompasses ends having other configurations; for
example and not intending to be limiting, an end having
a deeper center panel, a deeper countersink, and/or in-
creased metal thickness compared with a commercial
end may be employed according the desired character-
istics of the end structure, materials, and function, as will
be understood by persons familiar with can end technol-
ogy.
[0027] In its assembled state, base plate 32 is located
on the underside of center panel 16 such that the flat
surface of flange 84 is in contact with the underside of
curl 22 to form face seal 38, and the outboard portion of
ring 86 (preferably recess 90) contacts the radially inner-
most portion of curl 22 to form bore seal 36. In this regard,
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the outer diameter of flange 84 preferably is larger than
the inner diameter of curl 22 to enable engagement ther-
ebetween (e.g., face seal 38) and to retain closure 30
onto center panel 16 even in conditions of high pressure
within the can 1. For example, the beverage can 1 may
encounter high temperature, rough handling, or dropping
that may create a high continuous or transient pressure
and result in a large continuous or transient force on clo-
sure 30. The location of circumferential flange 84 beneath
center panel 16 prevents or decreases the likelihood of
the sudden failure (sometimes referred to as "missiling")
of the closure 30 upon a high internal pressure condition
of this type.
[0028] Ring 86 is sized to be insertable into aperture
20 and is resilient or flexible such that the outer diameter
of bead 88 is larger than the diameter of aperture 20.
Accordingly, ring 86 preferably undergoes some deflec-
tion to move from its initial, as-molded state to its installed
state. Further, the installed diameter of ring 86 preferably
is smaller than its initial, as-molded diameter (that is, ring
86 preferably engages curl 22 in a snap fit) to enhance
the effectiveness of bore seal 36.
[0029] At conventional low pressure conditions, bore
seal 36 is the primary sealing mechanism. For example,
for the embodiment shown in FIGs. 3A-3D, it is believed
that bore seal 36 is more effective than face seal 38 below
about internal pressures of about 138 kPa (20 psi). At
about 138 kPa (20 psi) to about 344 kPa (50 psi), bore
seal 36 gradually loses effectiveness because of the
elongation or growth of the pour opening as the center
panel deflects upwardly into a dome shape. As bore seal
36 loses effectiveness, however, face seal 38 is urged
against the underside of center panel 16 with increasing
force by the internal can pressure, which enhances the
effectiveness of face seal 38. The particular internal pres-
sure level above which face seal 38 becomes more ef-
fective than the bore seal 36 may depend on the particular
shape, size, and other characteristics of the closure 30.
In some embodiments, for example, such as thirteenth
embodiment closure 30m shown in FIGs. 10A-10D, face
seal 38 may become effective at an internal pressure of
34.47 kPa (5 psi).
[0030] Accordingly, it is preferred that closure 30 has
both a face seal 38 and a bore seal 36, which work to-
gether to seal aperture 20 even when encountering the
doming deflection of center panel 16 at expected pres-
sures. Upon venting, the release of internal pressure de-
creases or eliminates the doming deflection. After reseal-
ing, the center panel may again undergo doming due to
increased internal pressure caused by the release of dis-
solved gases from liquid into the headspace, and the
bore seal 36 and face seal 38 cooperation is again ben-
eficial.
[0031] FIG. 3A (and FIG. 1A) illustrates closure 30 in
its installed state before actuation, which is also the fully
closed or sealed position. To operate closure 30, a user
places his finger under tab 77 and lifts up tab plate 44.
This lifting action causes tab plate 44 to rotate about

weakening or groove 80. Accordingly, the weakening or
groove 80 forms and functions as a living hinge. Tab plate
44 preferably is pivoted about the living hinge until it is
vertical, thereby enabling tab plate 44 to act as a handle
or grip.
[0032] The first actuation of the living hinge preferably
creates stress whitening at or around weakening or
groove 80. The thermoplastic material of top plate as-
sembly 34 may be chosen to ensure that stress whitening
is visible and may be chosen to enhance the stress whit-
ening effect. Preferably top plate assembly 34 has a color
other than white to enhance the visibility of the stress
whitening. Accordingly, the stress whitening of the living
hinge provides evidence that closure 30 is not in its as-
installed state and had been previously opened. Also,
tab plate 44 preferably does not fully reseat to its original,
initial position after the first time it is pivoted upward, and
in this way provides tamper evidence.
[0033] FIG. 3B (and FIG. 1B) illustrates closure 30 in
the vented position, which is an intermediate position be-
tween the fully closed and fully open positions. The ar-
rows on the topside of cover plate 42 indicate that upright
tab plate 44 may be rotated or twisted in either direction,
like the action of turning a dial. Posts 96a and 96b transmit
torque between top plate 34 and base plate 32. The ro-
tation of tab plate 44 causes the entire closure 30 to ro-
tate, which moves one of wings 98a and 98b against the
underside 15 of end countersink 14.
[0034] As wing 98a or 98b is forced beneath counter-
sink underside 15 by the rotation of closure 30, base plate
32 flexes or tilts relative to center panel 16 to break bore
seal 36 and face seal 38. In this regard, a portion of base
plate 32 is displaced relative to center panel 16 such that
a portion of ring 86 becomes disengaged from curl 22 as
bead 88 is pulled below curl 22 over a portion of the cir-
cumference of curl 22. Breaking the seal in this way en-
ables venting of the pressure in the headspace beneath
can end 10.
[0035] FIG. 3C (and FIG. 1C) illustrates closure 30 in
the fully open and operational position. From the vented
position, the user continues to grip tab plate 44 and pulls
or slides closure 30 to expose aperture 20 to enable drink-
ing or pouring liquid through aperture 20. Thus, closure
30 may be actuated by gripping tab plate 44, twisting it,
and pulling it, without the user letting go of tab plate 44.
[0036] To the extent necessary, the attachment of top
plate 34 to base plate 32 by rivet 92 has the inherent
capability of flexing to enable base plate 32 to ride un-
derneath center panel 16 and to enable tab plate 44 to
ride overtop of center panel 16. Posts 96a and 96b are
longitudinally slideable in corresponding post apertures
56a and 56b to enhance the ability of base plate 32 to
flex or deform relative to top plate 34 while transmitting
torque from top plate assembly 34 to base plate 32.
[0037] In the fully open position, protrusions 81 (shown
in FIG. 2C) are located and sized to contact the underside
of center panel 16 or, preferably, to curl 22. Protrusions
81 act as spacers to increase the angle at which base

9 10 



EP 2 432 704 B1

7

5

10

15

20

25

30

35

40

45

50

55

plate 32 is oriented relative to center panel 16, and there-
fore increase the area at which the air can rush into can
headspace during beverage pouring. This increased vent
area for inrushing air diminishes the glugging effect and
increases the flow rate during pouring.
[0038] To reseal closure 30, the user first grips tab plate
44 and pulls or slides closure 30 to cover aperture 20,
and the user then pulls up on tab plate 44 to cause ring
86 to be inserted into aperture 20. The user pulls up on
tab plate 44 hard enough so that bead 88 is forced above
curl 22, such that ring 86 engages curl 22 in a snap fit.
The resealed position of closure 30 is the same as the
fully closed position of closure 30 shown in FIG. 3A (and
FIG. 1A).
[0039] To describe further examples reference numer-
als with an appended letter correspond to like structure
of the first embodiment described above; reference nu-
merals with appended letters correspond to structure of
each example. For example, FIGS. 4A through 4D illus-
trate, second, third, fourth, and fifth examples of a reseal-
able can end, each of which has a base plate (32a, 32b,
32c, and 32d, respectively) that actuates in a similar man-
ner as the base plate as described with closure 30 shown
in FIGs. 3A-3D. Base plate 32a, 32b, 32c, and 32d may
be used in place of base plate 32 shown in FIGs. 2C and
2D.
[0040] Second example base plate 32a includes a cir-
cumferential bore groove 87 between bore seal 36 and
face seal 38, preferably formed vertically about outer cir-
cumference of ring 86a. Bore groove 87 lengthens recess
90, which increases the vertical distance that ring 86a
protrudes from flange 84a, thereby allowing ring 86a to
deflect more easily (compared with like structure not hav-
ing a circumferential groove about the ring) when curl 22
presses against ring 86a. The inventors believe that the
increased flexibility of ring 86a when curl 22 presses
against ring 86a may reduce the force required for a user
to reseal closure 30. When the user pulls up on tab plate
44 (shown in FIGs. 3A and 3C) so that ring 86a engages
curl 22 in a snap fit, the pulling force required to force
bead 88 above curl 22 may be reduced due to the in-
creased vertical length and the resulting increased flex-
ibility of ring 86a. Bore groove 87 may have any depth
relative to the upper surface of flange 84a. The inventors
believe that bore groove 87 may reduce the stress ex-
perienced by ring 86a from curl 22 pressing against ring
86a at bore seal 36 when closure 30 is in the fully closed
position. Reducing the stress experienced by ring 86a at
bore seal 36 may reduce the creep experienced by ring
86a that may cause local deformation of ring 86a at bore
seal 36. Reducing the creep experienced by ring 86a at
bore seal 36 may improve the ability of bore seal 36 to
maintain a seal and to withstand leaks (e.g., beverage
or gas leaks) after closure 30 is actuated and resealed.
If it is desired to maintain the pulling force required to
force bead 88 above curl 22 above a predetermined mag-
nitude while reducing the localized stress (during pres-
surization) experienced by ring 86a from curl 22 pressing

against ring 86a at bore seal 36 when closure 30 is in
the fully closed position, bore groove 87 may be used
with a thicker ring 86a (compared with ring thickness of
a configuration having no bore groove).
[0041] FIG. 4B illustrates another example of the re-
sealable can end. Base plate 32b includes a bead 88b
protruding from ring 86b that is spaced apart from flange
84 by a distance that enables curl 22 to engage at three
locations, as explained more fully below. Merely for the
purpose of comparing the position of bead 88b and bead
88, the recess 90 of FIG. 4B may be considered to have
a diminished height. The spacing of bead 88b and the
size of curl 22 chosen to fit within recess 90 enables the
positioning or registration of curl 22 relative to ring 86b.
[0042] When closure 30 is in the fully closed position,
curl 22 contacts base plate 32b in three positions: flange
84 (face seal 38), recess 90 (bore seal 36), and the un-
derside of bead 88b (bead seal 37). Preferably, lower
bead 88b is located on ring 86b to provide zero or very
little clearance between curl 22 and the underside of bead
88b when closure 30 is in the fully closed position.
[0043] The contact or small clearance between curl 22
and the underside of bead 88b may provide a reactive
force of bead 88b against curl 22 at bead seal 37 that
includes a downward directed component during the
closing process and/or in its closed position, pushing curl
22 downward into flange 84, thereby helping to energize
the face seal 38 at a lower pressure inside beverage can
1 than, for example, in the example shown in FIGs. 3A-
3D.
[0044] Further, the zero or very little clearance be-
tween curl 22 and the underside of bead 88b may allow
the position of curl 22 to be more constantly or accurately
maintained when closure 30 is in the fully closed position.
It is believed that more constant or accurate maintenance
of the position of curl 22 at a specific location along ring
86b may allow the position of curl 22 to be approximately
constant, regardless of whether bore seal 36 is the pri-
mary seal (such as at lower internal pressure) or whether
face seal 38 is the primary seal (such as at higher internal
pressure).
[0045] Sometimes, the stress experienced by ring 86b
at bore seal 36 during pressurization of the beverage can
1 may cause the material at the face of ring 86b to creep,
which may cause local deformation (or formation of a
groove) in recess 90 at bore seal 36. The inventors be-
lieved that improved repeatability in locating the resting
position of curl 22 in recess 90 (that is, reducing the range
of potential positions of curl 22 along ring 86b) will en-
hance the tendency of curl 22 to return to approximately
the same position along recess 90 when closure 30 is
resealed. If a groove has been formed in recess 90 during
pressurization, forcing curl 22 to return to approximately
the same position (e.g., the groove formed in recess 90)
after closure 30 is actuated and resealed may improve
the ability of bore seal 36 to maintain a seal and to with-
stand leaks (e.g., beverage or gas leaks) after closure
30 is actuated and resealed.
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[0046] FIG. 4C illustrates another example not forming
part of the invention of the resealable can end. Base plate
32c includes a lower bead 88c protruding from ring 86c
and a correspondingly shorter recess 90, compared with
the higher location of bead 88 and longer recess 90
shown in FIGs. 2C and 2D, and compared with the higher
location of bead 88b and longer recess 90 shown in FIG.
4B.
[0047] When closure 30 is in the fully closed position,
the very short recess 90 prevents curl 22 from contacting
recess 90 on ring 86c when closure 30 is in the fully closed
position. Instead, curl 22 contacts ring 86c at flange 84c
(face seal 38) and on the underside of bead 88, forming
a bead seal 37.
[0048] When closure 30 is in the fully closed position,
at low pressure conditions, the inventers believe that the
bead seal 37 is the primary sealing mechanism. At higher
pressure conditions, the face seal 38 achieves enhanced
effectiveness. Compared to other examples the inven-
tors believe that the lower location of bead 88 on ring 86c
may help energize (i.e., begin to achieve seal effective-
ness) face seal 38 at a relatively low internal can pres-
sure.
[0049] It is believed that closure 30 enhances the ability
of base plate 32c to be used on a wide range of can ends.
For example, for a particular design of base plate 32c,
base plate 32c may be able to be used to seal can ends
having a range of curl 22 diameters. This ability of closure
30 to be used to seal can ends having a range of curl 22
diameters may allow a manufacturer to use a single de-
sign of base plate 32c on multiple beverage can products.
[0050] FIG. 4D illustrates another example not forming
part of this invention of the resealable can end. Base
plate 32d includes one or more ring portions, each of
which includes one or more upwardly projecting clips
86d. Each clip 86d preferably includes a recess 90d that
is curved to approximately match the shape of curl 22.
Clips 86d may be located circumferentially around base
plate 32d to receive curl 22 and preferably extend cir-
cumferentially over only a few degrees or arc.
[0051] When closure 30 is in the fully closed position,
face seal 38 will be the primary sealing mechanism at
any pressure condition. In the fully closed position, curl
22 contacts base plate 32d at flange 84 (face seal 38),
recess 90d, and the underside of bead 88d (that is, the
upper limitation of recess 90d). The inventors believe that
the approximate matching of the shape of recess 90d
with the shape of curl 22 may pull flange 84 into contact
with the underside of curl 22, thereby energizing face
seal 38, even without any internal can pressure.
[0052] Base plate 32d may include any number of clips
86d. Although as shown in FIG. 4D, base plate 32d in-
cludes a plurality of clips 86d, base plate 32d may include
a single clip 86d. In such example including a single clip
86d, the contact area between curl 22 and recess 90d
may create a bore seal 36.
[0053] FIGs. 5A-5D illustrate a sixth example of the
resealable can end. Base plate 32e, which is included in

closure 30e, actuates in a similar manner as base plate
32 that is included in closure 30 shown in FIGs. 3A-3D.
[0054] Base plate 32e includes an elastomeric ring 89.
As shown in FIGs. 5A-5D, elastomeric ring 89 is a ring
of deformable material, such as an elastic material, such
as silicone, a thermoplastic elastomer (TPE), or any other
material that may be softer than the commercially avail-
able thermoplastic material used for base plate 32e. Be-
cause elastomeric ring 89 is deformable, the inventors
surmise that ring 89 can diminish the negative effects of
creep of base plate 32e at bore seal 36 under high tem-
perature and/or high pressure environments of can 1. It
is believed that reducing the amount of creep experi-
enced at bore seal 36 may improve the ability of bore
seal 36 to maintain a seal and to withstand leaks (e.g.,
beverage or gas leaks) after closure 30e is actuated and
resealed. Also, in the sixth example closure 30e, the in-
ventors surmise that because bore seal 36 may have an
improved ability to reseal, face seal 38 may be omitted,
such that bore seal 36 may provide the only seal between
curl 22 and base plate 32e.
[0055] Elastomeric ring 89 is shown as having a sub-
stantially oval cross sectional shape, elastomeric ring 89,
and may have other cross sectional shapes. For exam-
ple, elastomeric ring 89 may have a circular, square, rec-
tangular, hexagonal, or an irregular rounded cross sec-
tion. Elastomeric ring 89 may have a symmetric cross
sectional shape, or elastomeric ring 89 may have an
asymmetric cross sectional shape, for example, wherein
the portion of elastomeric ring 89 that contacts curl 22
includes a bead 88e and a recess 90e, but the portion of
elastomeric ring 89 opposite recess 90e is flat.
[0056] Elastomeric ring 89 may be assembled into
base plate 32e, for example, by providing an interference
fit between elastomeric ring 89 and base member 82e,
or by gluing elastomeric ring 89 to base member 82e or
flange 84e. Elastomeric ring 89 may be sequentially
molded into base plate 32e, such that that material com-
prising elastomeric ring 89 is softer than the material com-
prising other portions of base plate 32e. Elastomeric ring
89 may be coated onto base plate 32e or compound lined
into a groove in base plate 32e.
[0057] When closure 30e is in the fully closed position,
the soft material of elastomeric ring 89 wraps around the
outer diameter of curl 22 to create bore seal 36. The
contact (e.g., bore seal 36) between recess 90e and curl
22 has enhanced and greater contact area due to the
softer material of elastomeric ring 89. The inventors be-
lieve that softer material of elastomeric ring 89 may help
energize bore seal 36 at a relatively low internal can pres-
sure.
[0058] It is believed that the softer material of elasto-
meric ring 89 compared to the thermoplastic material of
other portions of base plate 32e may increase the friction
force between elastomeric ring 89 and curl 22 during ac-
tuation of the closure (e.g., during the venting portion of
actuation wherein base plate 32e is rotated relative to
curl 22). Optionally, to compensate for the increased fric-
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tion force between elastomeric ring 89 and curl 22, base
plate 32e may be designed such that the initial attach-
ment mechanism (e.g., adhesive) between base plate
32e and elastomeric ring 89 is broken during the venting
portion of the actuation process, thereby allowing elas-
tomeric ring 89 to maintain an approximately fixed rota-
tional orientation relative to curl 22, while the remainder
of base plate 32e may rotate relative to elastomeric ring
89. Such examples may reduce the force required for a
user to rotate base plate 32e relative to curl 22 (e.g., to
accomplish the venting portion of actuation), because
the friction force between base plate 32e and curl 22
during the rotation of base plate 32e may be lower than
the friction force between base plate 32e and elastomeric
ring 89.
[0059] FIG. 6A illustrates a seventh example of the re-
sealable can end. Base plate 32f actuates in a similar
manner as base plate 32 that is included in closure 30
shown in FIGs. 3A-3D. Base plate 32f may be used in
place of base plate 32 shown in FIGs. 2C and 2D. Base
plate 32f includes an elastomeric surface 89f as the upper
surface of the flange 84 shown in FIGs. 2C and 2D. As
shown in FIG. 6A, elastomeric surface 89f is a ring-
shaped surface of soft elastic material such as silicone,
a thermoplastic elastomer (TPE), or any other material
that may be softer than the commercially available ther-
moplastic material used for base plate 32f.
[0060] Elastomeric surface 89f is shown as having a
substantially rectangular cross sectional shape, and
elastomeric surface 89f may have other cross sectional
shapes. For example, elastomeric surface 89f may have
a circular, oval, square, hexagonal, or an irregular round-
ed or flat cross section.
[0061] Elastomeric surface 89f may be assembled into
base plate 32f, for example, by providing an interference
fit between elastomeric surface 89f and ring 86f, or by
gluing elastomeric surface 89f to flange 84f or ring 86f.
Elastomeric surface 89f may be sequentially molded into
base plate 32f, such that the material comprising elasto-
meric surface 89f is softer than the material comprising
other portions of base plate 32f. Elastomeric surface 89f
may be coated onto base plate 32f or compound lined
into a groove in base plate 32f.
[0062] When closure 30 is in the fully closed position,
the soft material of elastomeric surface 89f partially de-
forms around the outer diameter of curl 22 to create face
seal 38. The contact (e.g., face seal 38) between flange
84f (at elastomeric surface 89f) and curl 22 may have a
larger contact area due to the softer material of elasto-
meric surface 89f.
[0063] The inventors believe that the softer material of
elastomeric surface 89f may help energize face seal 38
at a relatively low internal can pressure. Also, it is be-
lieved that because face seal 38 may be energized at a
low internal can pressure, bore seal 36 may be omitted,
such that face seal 38 may provide the only seal between
curl 22 and base plate 32f. In examples where bore seal
36 is omitted, the sealing load may be provided by gas

released by the product inside can 1.
[0064] Preferably elastomeric surface 89f is elastic,
and which may diminish problems related to creep of
base plate 32f at face seal 38 under high temperature
and/or high pressure environments of can 1. It is believed
that reducing the creep experienced at face seal 38 may
improve the ability of face seal 38 to maintain a seal and
to withstand leaks (e.g., beverage or gas leaks) after the
closure is actuated and resealed.
[0065] The inventors also believe that the softer mate-
rial of elastomeric surface 89f compared to the thermo-
plastic material of other portions of base plate 32f may
increase the friction force between elastomeric surface
89f and curl 22 during actuation of the seventh embodi-
ment closure (e.g., during the venting portion of actuation
wherein base plate 32f is rotated relative to curl 22). Op-
tionally, to compensate for the increased friction force
between elastomeric surface 89f and curl 22, base plate
32f may be designed such that the initial attachment
mechanism (e.g., adhesive) between base plate 32f and
elastomeric surface 89f is broken during the venting
stage of the actuation process, thereby allowing elasto-
meric surface 89f to maintain an approximately fixed ro-
tational orientation relative to curl 22, while the remainder
of base plate 32f may rotate relative to elastomeric sur-
face 89f. Such structure may reduce the force required
for a user to rotate base plate 32f relative to curl 22 (e.g.,
to accomplish the venting portion of actuation), because
the friction force between base plate 32f and curl 22 dur-
ing the rotation of base plate 32f may be lower that the
friction force between base plate 32f and elastomeric sur-
face 89f.
[0066] When closure 30 is in the fully closed position,
curl 22 contacts base plate 32f in three positions: elas-
tomeric surface 89f (face seal 38), recess 90f (bore seal
36), and the underside of bead 88f (bead seal 37). It is
believed that the lower bead 88f location on ring 86f will
result in zero or very little clearance between curl 22 and
the underside of bead 88f when closure 30 is in the fully
closed position.
[0067] The base plate 32f is shown with three contact
positions between curl 22 and base plate 32f, and elas-
tomeric surface 89f may be used with other embodiments
of closure 30 described herein that have different ge-
ometries of ring 86 and other portions of base plate 32.
For example, elastomeric surface 89f may be used at the
top of flange 84a in the second embodiment base plate
32a shown in FIG. 4A, wherein there is no contact be-
tween curl 22 and bead 88 when the closure is in the fully
closed position. Also, elastomeric surface 89f may be
used at the top of flange 84 in the base plate 32d shown
in FIG. 4D, wherein the ring 86 is replaced by clips 86d.
Elastomeric surface 89f may also be used with any other
closure examples described herein.
[0068] FIG. 6B illustrates an eighth example of the re-
sealable can end. Base plate 32g actuates in a similar
manner as base plate 32 that is included in closure 30
shown in FIGs. 3A-3D. Base plate 32g may be used in
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place of base plate 32 shown in FIGs. 2C and 2D. Base
plate 32g includes an elastomeric surface 89g as the
upper surface of the flange 84 and the outer-facing sur-
face of ring 86 shown in FIGs. 2C and 2D. As shown in
FIG. 6B, elastomeric surface 89g is a ring-shaped sur-
face of soft elastic material such as silicone, a thermo-
plastic elastomer (TPE), or any other material that may
be softer than the commercially available thermoplastic
material used for base plate 32g.
[0069] Although elastomeric surface 89g is shown as
a singly formed L-shaped piece, elastomeric surface 89g
may have other cross sectional shapes or may comprise
two separate elastomeric surfaces: a first elastomeric
surface at the bore seal 36 and a second elastomeric
surface at the face seal 38. Also, elastomeric surface 89g
may comprise two separate elastomeric elements shown
in FIGs. 5A through 6A: a first elastomeric ring 89 at the
bore seal 36 and a second elastomeric surface 89f at the
face seal 38.
[0070] Elastomeric surface 89g may be assembled in-
to base plate 32g, for example, by gluing elastomeric
surface 89g to flange 84g. Elastomeric surface 89g may
be sequentially molded into base plate 32g, such that
that material comprising elastomeric surface 89g is softer
than the material comprising other portions of base plate
32g. Elastomeric surface 89g may be coated onto base
plate 32g or compound lined into a groove in base plate
32g. Alternatively, the entire base plate 32g, including
elastomeric surface 89g, may be made from a soft elastic
material such as silicone, a thermoplastic elastomer
(TPE), or any other relatively soft commercially available
thermoplastic material that is known in the art.
[0071] When closure 30 is in the fully closed position,
the soft material of elastomeric surface 89g partially de-
forms around the outer diameter of curl 22 to create bore
seal 36, bead seal 37, and/or face seal 38. The contact
at bore seal 36, bead seal 37, and/or face seal 38 be-
tween flange 84g and curl 22 and/or ring 86g and curl 22
provides enhanced or larger contact area due to the soft-
er material of elastomeric surface 89g. It is believed that
the softer material of elastomeric surface 89g may help
energize face seal 38 at a relatively low internal can pres-
sure.
[0072] Elastomeric surface 89g preferably is elastic,
which may diminish problems related to creep of base
plate 32g at bore seal 36, bead seal 37, and/or face seal
38 under high temperature and/or high pressure environ-
ments of can 1. It is believed that reducing the creep
experienced at bore seal 36, bead seal 37, and/or face
seal 38 may improve the ability of bore seal 36, bead
seal 37, and/or face seal 38 to maintain a seal and to
withstand leaks (e.g., beverage or gas leaks) after the
closure is actuated and resealed.
[0073] The softer material of elastomeric surface 89g
compared to the thermoplastic material of other portions
of base plate 32g may have increased friction force be-
tween elastomeric surface 89g and curl 22 during actu-
ation of the closure (e.g., during the venting portion of

actuation wherein base plate 32g is rotated relative to
curl 22). Optionally, to compensate for the increased fric-
tion force between elastomeric surface 89g and curl 22,
base plate 32g may be designed such that the initial at-
tachment mechanism (e.g., adhesive) between base
plate 32g and elastomeric surface 89g is broken during
the venting portion of the actuation process, thereby al-
lowing elastomeric surface 89g to maintain an approxi-
mately fixed rotational orientation relative to curl 22, while
the remainder of base plate 32g may rotate relative to
elastomeric surface 89g. Such examples may reduce the
force required for a user to rotate base plate 32g relative
to curl 22 (e.g., to accomplish the venting portion of ac-
tuation), because the friction force between base plate
32g and curl 22 during the rotation of base plate 32g may
be lower that the friction force between base plate 32g
and elastomeric surface 89g.
[0074] When closure 30 is in the fully closed position,
curl 22 may contact base plate 32g in three positions:
elastomeric surface 89g (face seal 38), recess 90g (bore
seal 36), and the underside of bead 88g (bead seal 37).
It is believed that the lower bead 88g location on ring 86g
will result in zero or very little clearance between curl 22
and the underside of bead 88g when closure 30 is in the
fully closed position.
[0075] The base plate 32g is shown with three contact
positions between curl 22 and base plate 32g, and elas-
tomeric surface 89g may be used with other examples
of closure 30 described herein that have different ge-
ometries of ring 86 and other portions of base plate 32.
For example, elastomeric surface 89g may be used at
the top of flange 84a in the second embodiment base
plate 32a shown in FIG. 4A, wherein there is no contact
between curl 22 and bead 88 when the closure is in the
fully closed position. Also, elastomeric surface 89g may
be used at the top of flange 84 in the base plate 32d
shown in FIG. 4D, wherein the ring 86 is replaced by clips
86d. Elastomeric surface 89g may also be used with any
other closure examples described herein.
[0076] FIGs. 6C and 6D illustrate a ninth example of
the resealable can end in which base plate 32h actuates
in a similar manner as base plate 32 that is included in
closure 30 shown in FIGs. 3A-3D. Base plate 32h may
be used in place of base plate 32 shown in FIGs. 2C and
2D. Base plate 32h includes a ring 89h (preferably elastic)
in channel 95 behind (i.e., radially inward of) ring 86h.
Ring 89h may be a ring of material such as a thermo-
plastic, rubber, silicone, a thermoplastic elastomer
(TPE), a metal spring (e.g., an overlapping loop of metal
wire), or any other material that may apply an outward
radial force against ring 86h.
[0077] Ring 89h is shown as having a substantially cir-
cular cross sectional shape, and ring 89h may have other
cross sectional shapes. For example, ring 89h may have
an oval, square, rectangular, hexagonal, U-shaped, X-
shaped, or an irregular rounded or flat cross section. ring
89h may be assembled into base plate 32h, for example,
by gluing ring 89h into channel 95. ring 89h may be se-
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quentially molded into channel 95, such that that material
comprising ring 89h is softer than the material comprising
other portions of base plate 32h. Ring 89h may be com-
pound lined into a channel 95 in base plate 32f.
[0078] When closure 30 is in the fully closed position,
as shown in FIG. 6C, the soft material of ring 89h partially
compresses in the radial direction due to the radially in-
ward force applied by curl 22 against ring 86 to create
bore seal 36. When ring 89h (which is preferably elastic)
is compressed by a force applied by curl 22, ring 89h
applies a radially outward reactive force against ring 86
and curl 22, such that ring 89h helps energize bore seal
36 when the closure is reclosed. Ring 89h preferably is
sized and positioned such that ring 89h applies a radially
outward force approximately at the same vertical position
along ring 86h as the contact point between curl 22 and
ring 86h (i.e., bore seal 36).
[0079] Ring 89h provides an outward radial force
against ring 86h, which may reduce problems related to
creep of base plate 32h at bore seal 36 under high tem-
perature and/or high pressure environments of can 1. It
is believed that reducing the creep experienced at bore
seal 36 may improve the ability of bore seal 36 to maintain
a seal and to withstand leaks (e.g., beverage or gas
leaks) after the closure is actuated and resealed.
[0080] Ring 89h is shown in FIGs. 6C and 6D as touch-
ing the inner and outer side walls of channel 95, and ring
89h may be configured to touch only the outer side wall
of channel 95 (i.e., the side wall of channel 95 that forms
the inward-facing wall of ring 86h). In such examples
wherein ring 89h touches only the outer side wall of chan-
nel 95, channel 95 may include horizontally extending
protrusions or ridges to help maintain the vertical position
of ring 89h, such that ring 89h applies a radially outward
force approximately at the same vertical position along
ring 86h as the contact point between curl 22 and ring
86h (i.e., bore seal 36).
[0081] The base plate 32h is shown with two contact
positions between curl 22 and base plate 32h, and ring
89h may be used with other examples of closure 30 de-
scribed herein that have different geometries of ring 86
and other portions of base plate 32. For example, ring
89h may be used radially inward of ring 86b in the third
base plate 32b shown in FIG. 4B, wherein there is addi-
tional contact between curl 22 and bead 88 (i.e., bead
seal 37) when the closure is in the fully closed position.
[0082] FIGs. 7A-7C illustrate a tenth example of the
resealable can end by which the face seal may be ener-
gized without any positive internal can pressure (relative
to the outside of the can). Base plate 32i actuates in a
similar manner as base plate 32 that is included in closure
30 shown in FIGs. 3A-3D. Base plate 32i may be used
in place of base plate 32 shown in FIGs. 2C and 2D. Base
plate 32i includes a fin 85 (which may be molded into the
base plate 32i) protruding from the base of ring 86i. Fin
85 is positioned above flange 84i, such that face seal 38
is formed between curl 22 and fin 85. Fin 85 may extend
circumferentially around base plate 32i.

[0083] Fin 85 preferably is flexible, such that when clo-
sure 30 is placed in the fully closed position, curl 22 is
wedged between fin 85 and the underside of bead 88i.
The wedging of curl 22 against fin 85 compresses fin 85
downwards toward flange 84i, thereby producing a re-
sponsive force from fin 85 against curl 22 at face seal
38. The force from fin 85 pushes curl 22 against the un-
derside of bead 88i, thereby creating either or both of a
bore seal 36 between curl 22 and recess 90i and a bead
seal 37 between curl 22 and the underside of bead 88i,
even without any internal can pressure. The wedging of
curl 22 between fin 85 and bead 88i may be achieved by
designing an interference fit of curl 22 into the space de-
fined by fin 85 and bead 88i, for example, wherein the
clearance between fin 85 and the underside of bead 88i
is 0.07 mm smaller than the width of curl 22 in a direction
from the face seal 88 to the bead seal 37.
[0084] When tenth embodiment closure 30 is in the
fully closed position, and a beverage included inside bev-
erage can 1 releases entrapped gas to increase the pres-
sure inside beverage can 1 relative to the outside of bev-
erage can 1, for example, to 586 kPa (85 psi), the center
of center panel 16 may be pushed upwards relative to
the perimeter of center panel 16 and stretched into a
dome shape, resulting in a "doming" effect of center panel
16. This doming effect of center panel 16 may slightly
stretch aperture 20 and curl 22 that surrounds aperture
20 into an oval shape, for example, wherein the diameter
of aperture 20 in a first direction may be 0.6 mm greater
than the diameter of aperture 20 in a second direction
that is substantially perpendicular to the first direction.
When aperture 20 stretches into an oval shape while
base plate 32i is installed into aperture 20, fin 85 may
flex downward to a greater degree at some portions of
contact with curl 22 and to a lesser degree at other por-
tions of contact with curl 22, thereby maintaining the face
seal 38 around the perimeter of the aperture 20.
[0085] FIGs. 8A-8E illustrate an eleventh example of
the resealable can end. Base plate 32j actuates in a sim-
ilar manner as base plate 32 that is included in closure
30 shown in FIGs. 3A-3D. Base plate 32j may be used
in place of base plate 32 shown in FIGs. 2C and 2D. Base
plate 32j includes a ring 86j that is attached or anchored
to the remainder of base plate 32j at the top of ring 86j,
near plate member 82j.
[0086] Ring 86j may be molded, for example, as shown
in FIGs. 8B and 8C, wherein the end of ring 86j that is
farthest away from the remainder of base plate 32j ex-
tends up and away from plate member 82j. Ring 86j may
be inverted or prepared for assembly into aperture 20,
for example, as shown in FIGs. 8C and 8D, wherein the
end of ring 86j that is farthest away from the remainder
of base plate 32j is bent downward towards flange 84j
(i.e., ring 86j becomes inverted), and bead 88j is rotated
to extend away from plate member 82j.
[0087] When closure 30 is in the fully closed position,
curl 22 may contact base plate 32j in three positions:
flange 84j (face seal 38), recess 90j (bore seal 36), and
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the underside of bead 88j (bead seal 37). Ring 86j may
be able to flex in a radially inward direction (e.g., ring 86j
may be flexible), pivoting about the anchor point at the
top of ring 86j, such that when base plate 32j is installed
into aperture 20, ring 86j may produce a responsive force
in a radially outward direction against curl 22, when curl
22 is positioned against flange 84j and the underside of
bead 88i.
[0088] The inward flexing of ring 86j, due to a radially
inward compression force from curl 22, may be achieved
by designing an interference fit between the diameter
defined by curl 22 (i.e., the diameter of aperture 20) and
the diameter defined by recess 90j. For example, the
diameter of aperture 20 may be 0.15 mm smaller than
the diameter defined by recess 90j, such that when the
base plate 32j is installed into aperture 20, recess 90j is
compressed inward by 0.15 mm (across the entire aper-
ture 20), thereby producing a reactive force from recess
90j against curl 22 at bore seal 36.
[0089] When closure 30 is in the fully closed position,
and a beverage included inside beverage can 1 releases
entrapped gas to increase the pressure inside beverage
can 1 relative to the outside of beverage can 1, for ex-
ample, to 586 kPa (85 psi), the doming effect described
above may stretch aperture 20 into an oval shape. When
aperture 20 is stretched into an oval shape due to doming
of center panel 16 while base plate 32j is installed into
aperture 20, ring 86j may flex inward to a greater degree
at some portions of contact with curl 22 and to a lesser
degree at other portions of contact with curl 22, thereby
maintaining the bore seal 36 around the perimeter of the
aperture 20.
[0090] The stretching of aperture 20 into a larger oval
aperture due to doming of center panel 16 may reduce
the interference between the diameter defined by curl 22
and the diameter defined by recess 90j, for example, such
that the interference is less than an initial 0.15 mm. This
reduction of the interference may allow ring 86j to flex
partially outward, towards the position taken by ring 86j
when base plate 32j is not installed into aperture 20,
thereby reducing the radial load that curl 22 exerts on
ring 86j at bore seal 36. When the pressure inside bev-
erage can 1 relative to the outside of beverage can 1 is
reduced, for example, by opening and reclosing eleventh
embodiment closure 30, the radial load that curl 22 exerts
on ring 86j at bore seal 36 is increased, because the
interference between the diameter defined by curl 22 and
the diameter defined by recess 90j is increased, for ex-
ample, such that the interference returns to the initial 0.15
mm.
[0091] The inventors believe that this inward flexing of
ring 86j while base plate 32j is installed into aperture 20
(and the greater distance between bore seal 36 and the
anchor point at the top of ring 86j) may reduce creep of
the material comprising ring 86j at bore seal 36 under
high temperature and/or high pressure environments of
can 1, while closure 30 is in the fully closed position.
[0092] Base plate 32j includes a lower bead 88j pro-

truding from ring 86j and recess 90j that preferably is
sufficiently small to limit the potential range of positions
that curl 22 can take along ring 86j when base plate 32j
is installed into aperture 20. The inventors believe that
the lower bead 88j location on ring 86j would result in
zero or very little clearance between curl 22 and the un-
derside of bead 88j when eleventh embodiment closure
30 is in the fully closed position. This clearance between
curl 22 and the underside of bead 88j may provide a
reactive force of bead 88j against curl 22 at bead seal 37
that includes a downward directed component, pushing
curl 22 downward into flange 84j, thereby helping to en-
ergize the face seal 38 at a lower pressure inside bever-
age can 1 than, for example, in the first embodiment
shown in FIGs. 3A-3D.
[0093] The inventors believe that the combination of
the relatively lower location of bead 88j on ring 86j and
the inward flexing of ring 86j when base plate 32j is in-
stalled into aperture 20 may allow the inward flexing of
ring 86j to increase the load that curl 22 exerts on ring
flange 84j at face seal 38. For example, when base plate
32j is installed into aperture 20, curl 22 pushes inward
on ring 86j at recess 90j, and ring 86j rotates inward about
the pivot point at the top of ring 86j. The inward pivoting
of ring 86j pushes bead 88j slightly downward, which
causes bead 88j to exert a downward force on curl 22 at
bead seal 37, which pushes curl 22 downward into flange
84j at face seal 38.
[0094] FIGs. 9A-9B illustrate a twelfth example of the
resealable can end. Closure 30k actuates in a similar
manner as closure 30 that is shown in FIGs. 3A-3D. Base
plate 32k may be used in place of base plate 32 shown
in FIGs. 2C and 2D.
[0095] In addition to the features shown and described
with reference to FIGs. 3A-3D, closure 30k includes a
plastic panel 17 that is coupled to the interior edges of a
center retaining lip 16k. The combination of plastic panel
17 and center retaining lip 16k may perform a similar
function as center panel 16 shown in FIGs. 3A-3D, in-
cluding, for example, to help enclose a beverage inside
of beverage can 1, to provide a surface through which
aperture 20 extends, and to provide a surface to engage
with closure 30k.
[0096] Plastic panel 17 may be formed, for example,
from a commercially available thermoplastic that can be
injection molded in a unitary piece, as understood by peo-
ple familiar with packaging technology. Plastic panel 17
may be insert molded into can end 10k, or plastic panel
17 may be assembled into can end 10k, for example, by
gluing plastic panel 17 onto center retaining lip 16k and/or
a portion of countersink 14.
[0097] Aperture 20 in plastic panel 17 includes an edge
22k that serves a similar function as curl 22 shown in
FIGs. 3A-3D, including, for example, mating with base
plate 32k to form bore seal 36 and face seal 38. The
radially inward-facing surface of edge 22k, which mates
against recess 90k, may be rounded like curl 22, or edge
22k may be flat with chamfered or rounded edges.
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[0098] Edge 22k preferably is plastic rather than metal.
Plastic panel 17 may absorb some of the sealing force
at bore seal 36 and face seal 38, and plastic panel 17
may compress when closure 30k is in the fully closed
position, which may result in reduced creep of base plate
32k at recess 90k and flange 84k under high temperature
and/or high pressure environments of can 1. Also, be-
cause the surfaces of edge 22k that mate with recess
90k and flange 84k to create bore seal 36 and face seal
38 may be flatter than the corresponding surfaces of curl
22 shown in FIGs. 3A-3D, the interface of edge 22k and
recess 90k at bore seal 36 and the interface of edge 22k
and flange 84k at face seal 38 may have wider spatially
distributed sealing loads. The wider spatially distributed
sealing loads may reduce the localized stress experi-
enced by recess 90k and flange 84k, and may result in
reduced creep of base plate 32k at bore seal 36 and face
seal 38.
[0099] The inventors believe that reducing the creep
experienced at bore seal 36 and face seal 38 may im-
prove the ability of bore seal 36 and face seal 38 to main-
tain a seal and to withstand leaks (e.g., beverage or gas
leaks) after closure 30k is actuated and resealed.
[0100] FIGs. 10A-10D illustrate a thirteenth example
of the resealable can end by which the reseal force ex-
erted by a user may be very low, or in which no reseal
force is necessary. Base plate 32m actuates in a similar
manner as base plate 32 that is included in closure 30
shown in FIGs. 3A-3D. Base plate 32m and top plate
assembly 34m may be used in place of base plate 32
and top plate assembly 34 shown in FIGs. 2C and 2D.
[0101] Base plate 32m includes one or more ring por-
tions 86m, each ring portion 86m lacks an outwardly-
protruding bead. When closure 30m is in the fully closed
position, face seal 38 will be the primary sealing mech-
anism at any pressure condition. In the fully closed po-
sition, curl 22 contacts base plate 32m at flange 84 (face
seal 38) and bore contact surfaces 90m.
[0102] Base plate 32m may include any number of ring
portions 86m. Base plate 32m includes a plurality of ring
portions 86m; base plate 32m alternatively may include
a single ring portion 86m. In such examples including a
single ring portion 86m, the contact area between curl
22 and bore contact surface 90m may create a bore seal
36.
[0103] Closure 30m also may include a partially ring-
shaped tab 77’ that includes a through hole or internal
void that is of a sufficient size to accommodate insertion
of a user’s finger. The ability of tab 77’ to accommodate
a user’s finger may allow beverage can 1 to be carried
by a user’s finger that is looped around tab 77’, for ex-
ample, by looping a user’s finger through a through hole
included in tab 77’.
[0104] To energize face seal 38, a user (or a closing
machine during filling) first grips tab 77’ and pulls or slides
closure 30m to cover aperture 20, and the user then pulls
up on tab 77’ to cause ring portions 86m to be inserted
into aperture 20. If an interference fit is designed between

the diameter defined by aperture 20 and the diameter
defined by bore contact surfaces 90m, then the user pulls
up on tab 77’ hard enough so that ring portions 86m en-
gage curl 22 in an interference fit.
[0105] Alternatively, to energize face seal 38, if there
is not an interference designed between the diameter
defined by aperture 20 and the diameter defined by bore
contact surfaces 90m, then the user (or a closing machine
during filling) first grips tab 77’ and pulls or slides closure
30m to cover aperture 20, and the user then pulls up on
tab 77’ to cause ring portions 86m to be inserted into
aperture 20, thereby providing an initial contact between
curl 22 and flange 84 while face seal 38 is de-energized
(e.g., there is no gas pressure pushing flange 84 against
curl 22). Without an interference fit between aperture 20
and base plate 32m, internal can pressure may be used
to energize face seal 38.
[0106] For example, when a user pulls tab 77’ to place
closure 30m into the fully closed position, a beverage
included inside beverage can 1 may be agitated enough
to release enough entrapped gas to increase the pres-
sure inside beverage can 1 so that it is greater then the
pressure outside of beverage can 1. If the internal can
pressure is sufficient (e.g., 5 psi greater than the pressure
outside beverage can 1), then the internal can pressure
pushes flange 84 against curl 22 to create face seal 38.
[0107] Alternatively, if the agitation of the beverage in-
side beverage can 1 that is caused by a user pulling clo-
sure 30m to cover aperture 20 is insufficient to energize
face seal 38, then a user may intentionally agitate the
beverage inside beverage can 1 (e.g., by gently shaking
the can) to release enough entrapped gas to sufficiently
increase the pressure inside beverage can 1 (e.g., by 5
psi) so that face seal 38 is energized. The through hole
of tab 77’ may enable gripping by the user to enhance
the energizing of face seal 38, for example, by providing
a convenient gripping location for the user to hold the
closure 30m while agitating the beverage inside bever-
age can 1. To energize face seal 38 during filling, a clos-
ing machine may intentionally agitate the beverage inside
beverage can 1 to release enough entrapped gas to suf-
ficiently increase the pressure inside beverage can 1.
[0108] FIGs. 11A-11D illustrate a fourteenth example
of the resealable can end by which the face seal is en-
ergized by two dimples included in the center panel. Clo-
sure 30n actuates in a generally similar manner as clo-
sure 30 shown in FIGs. 3A-3D. Base plate 32n and top
plate assembly 34n may be used in place of base plate
32 and top plate assembly 34 shown in FIGs. 2C and 2D.
[0109] Base plate 32n includes one or more ring por-
tions 86n, each ring portion 86n lacking an outwardly-
protruding bead, rather than a ring 86 including an out-
wardly-protruding bead 88, as shown, for example, in
FIGs. 2C and 2D. When closure 30n is in the fully closed
position, face seal 38 will be the primary sealing mech-
anism at any pressure condition. In the fully closed po-
sition, curl 22 contacts base plate 32n at flange 84 (face
seal 38) and bore contact surfaces 90n.
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[0110] Base plate 32n may include any number of ring
portions 86n. Although as shown in FIG. 11C, base plate
32n includes a plurality of ring portions 86n, base plate
32n may include a single ring or ring portion 86n. In such
example including a single ring or ring portion 86n, the
contact area between curl 22 and bore contact surface
90n may create a bore seal 36.
[0111] Closure 30n further includes one or more dim-
ples 19 protruding upward from the top surface of center
panel 16, and corresponding dimple depressions 49 lo-
cated in dimple wings 45 extending from the sides of
anchor plate 40n. Dimples 19 extend up and away from
center panel 16, creating a designed interference with
dimple wings 45 when closure 30 is close to the fully
closed position, wherein the height of dimples 19 is slight-
ly greater than the vertical separation between dimple
wings 45 and center panel 16. Dimples 19 may be any
shape, including, for example, circular, oval, square, rec-
tangular, arcuate, or any other shape. Dimple depres-
sions 49 may partially or fully penetrate through dimple
wings 45. Dimple wings 45 may be provided without dim-
ple depressions 49.
[0112] Dimple depressions 49 may be contoured on
the underside of dimple wings 45 to approximately cor-
respond to the shape of dimples 19, so that dimples 19
may self-locate into dimple depressions 49 when closure
30n is moved into the fully closed position, and so that
when dimples 19 slide into engagement with dimple de-
pressions 49, a user may hear an audible click, which
provides an indication to a user that the closure 30n has
been reclosed and resealed.
[0113] When a user begins to open fourteenth embod-
iment closure 30n by moving closure 30n to the vented
position, the user grasps tab plate 44n and rotates tab
plate 44n as described with reference to FIGs. 3A-3D.
This rotation of tab plate 44n causes the entire closure
30n to rotate, which moves one of wings 98a and 98b
against the underside 15 of end countersink 14, and
which disengages dimple depressions 49 from dimple
19, thereby breaking bore seal 38.
[0114] To seal closure 30n by energizing face seal 38,
the user first grips tab plate 44n and pulls, slides, or twists
closure 30n to cover aperture 20. As the user pulls, slides,
or twists closure 30n or at least top plate assembly 34n
to cover aperture 20, dimple wings 45 contact side por-
tions of dimples 19. Dimples 19 may be rounded so that
the sealing force a user must exert on closure 30n grad-
ually increases as dimple wings 45 slide over the top of
dimples 19. As dimple wings 45 move over the top of
dimples 19, anchor plate 40n is pushed slightly up and
away from center panel 16, creating a small vertical sep-
aration between anchor plate 40n and center panel 16.
Because base plate 32n is coupled to anchor plate 40n,
the upward pushing of anchor plate 40n begins to pull
base plate 32n up and into engagement with aperture 20.
[0115] To continue to seal closure 30n, the user con-
tinues to pull, slide, or twist closure 30n or at least top
plate assembly 34n into position to cover aperture 20,

moving dimple wings 45 over dimples 19 until dimples
19 reach dimple depressions 49. When dimples 19 are
aligned with dimple depressions 49, the ring portions 86n
are aligned with aperture 20, and the upward pulling on
base plate 32n presses the upper surface of flange 84
against the lower surface of curl 22, thereby energizing
face seal 38.
[0116] FIGs. 12A-12F illustrate a fifteenth example of
the resealable can end by which the face seal is ener-
gized by a cam mechanism included in the closure. Clo-
sure 30p actuates in a generally similar manner as clo-
sure 30 shown in FIGs. 3A-3D. Base plate 32p and top
plate assembly 34p may be used in place of base plate
32 and top plate assembly 34 shown in FIGs. 2C and 2D.
[0117] Base plate 32p includes one or more ring por-
tions 86p, each ring portion 86p lacks an outwardly-pro-
truding bead, rather than a ring 86 including an outwardly-
protruding bead 88, as shown, for example, in FIGs. 2C
and 2D. When closure 30p is in the fully closed position,
face seal 38 will be the primary sealing mechanism at
any pressure condition. In the fully closed position, curl
22 contacts base plate 32p at flange 84 (face seal 38)
and bore contact surfaces 90p.
[0118] Base plate 32p may include any number of ring
portions 86p. Although as shown in FIG. 12F, base plate
32p includes a plurality of ring portions 86p, base plate
32p may include a single ring portion 86p. In such exam-
ple including a single ring portion 86p, the contact area
between curl 22 and bore contact surface 90p may create
a bore seal 36.
[0119] Top plate assembly 34p includes one or more
tongues 52p that are configured to mate with one or more
catches 92p protruding upward from plate member 82p
of base plate 32p. Top plate assembly 34p further in-
cludes lateral portions 51 positioned on either side of
tongue 52p. Tongue 52p includes a depression 53 for
receiving the catch 92p when closure 30p is in an open
position, a cam portion 55 for energizing or releasing the
load on face seal 38, and a retaining lip 57 for preventing
tongue 52p from sliding completely out of catch 92p.
[0120] FIGs. 12A and 12C illustrate closure 30p in the
fully closed position. When closure 30p is in the fully
closed position, catch 92p is located over cam portion 55
of tongue 52p. When a user begins to open closure 30p
by moving closure 30p to the vented position, the user
grasps tab plate 44p and rotates tab plate 44p as de-
scribed with reference to FIGs. 3A-3D. This rotation of
tab plate 44p causes the entire closure 30p to rotate,
which moves one of wings 98a and 98b against the un-
derside 15 of end countersink 14.
[0121] To move closure 30p to the fully open and op-
erational position, the user continues to grip tab plate 44p
and pulls or slides top plate assembly 34p relative to base
plate 32p to a partially open position, shown in FIGS. 12B
and 12D. When closure 30p reaches this partially open
position, tongue 52p has slid relative to catch 92p, such
that catch 92p is located over depression 53 instead of
cam portion 55, and retaining lip 57 contacts catch 92p
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to prevent tongue 52p from sliding completely out of catch
92p.
[0122] Because depression 53 is lower than cam por-
tion 55 (i.e., vertically closer to center panel 16), when
depression 53 is slid under catch 92p, catch 92p moves
vertically lower (relative to top plate assembly 34p and
center panel 16). When catch 92p moves vertically lower,
the entire base plate 32p moves vertically lower, thereby
separating the top surface of flange 84 from the bottom
surface of curl 22 and releasing the force acting to main-
tain face seal 38. Once there is no longer force maintain-
ing face seal 38, the user can easily slide closure 30p to
fully expose aperture 20 to enable drinking or pouring
from the can end.
[0123] To seal closure 30p by energizing face seal 38,
the user first grips tab plate 44p and pulls or slides closure
30p until base plate 32p engages aperture 20. After base
plate 32p engages aperture 20, the user continues to pull
tab plate 44p to slide tongue 52p relative to catch 92p.
The boundary or transition on tongue 52p between de-
pression 53 and cam portion 55 may be chamfered or
rounded so that the sealing force a user must exert on
closure 30p gradually increases as catch 92p slides over
the top of cam portion 55. As catch 92p slides over the
top of cam portion 55, catch 92p moves vertically higher,
and the entire base plate 32p moves vertically higher,
thereby forcing the top surface of flange 84 against the
bottom surface of curl 22 with sufficient force to energize
face seal 38.
[0124] For examples in which the ring 86 has a non-
elastomeric bead 88, the action of bead 88 moving over
curl 22 may create an audible click, which provides an
indication to a user that the closure has been reclosed
and resealed. The length, thickness, shape, and material
properties may be chosen to enhance this audible click.
The inventors notice that the click is louder than expect-
ed, and it is believed that center panel 16 acts as a portion
of a sound box to amplify the click.
[0125] The foregoing description is provided for the
purpose of explanation and is not to be construed as
limiting the invention. While the invention has been de-
scribed with reference to several aspects, it is understood
that the words which have been used herein are words
of description and illustration, rather than words of limi-
tation. Furthermore, although the invention has been de-
scribed herein with reference to particular structure, the
invention is not intended to be limited to the particulars
disclosed herein, as the invention extends to all struc-
tures that are within the scope of the appended claims.
Attributes of several of the aspects are compared with
those of other aspects or the prior art. The explanation
of the attributes is not intended to indicate favorability of
one aspect or attribute over another, nor to be limiting in
any way. Those skilled in the relevant art, having the
benefit of the teachings of this specification, may effect
numerous modifications to the invention as described
herein, and changes can be made without departing from
the scope of the invention as defined by the appended

claims. Furthermore, any features of one described ex-
ample can be applicable to the other examples described
herein.

Claims

1. A can end combination, comprising:

a metal can end (10) including a peripheral wall
(12) and a center panel (16), the center panel
including an upper surface, an opposing lower
surface, and an edge formed into a curl (22) that
defines an aperture (20) through the center pan-
el (16); and
a resealable closure (30) coupled to the can end
(10), the closure (30) including a base plate (32)
and a top plate assembly (34) coupled to the
base plate, wherein the base plate (32) includes
a circumferential flange (84) near its periphery
and one or more ring portions (86) extending up
from the flange and the closure (30) includes (i)
a sealed position in which the base plate (32)
contacts the center panel (16) about the aper-
ture (20) and the curl (22) forms a face seal (38)
with the flange (84), (ii) an intermediate position
in which the base plate (32) is proximate the
aperture (20) but the closure is devoid of the
face seal (38), and (iii) a fully open position in
which the aperture (20) is exposed to enable
pouring liquid through the aperture

and characterized in that
the base plate (32) includes an elastomeric portion
(89) and in the sealed position, the base plate (32)
contacts the center panel (16) about the aperture
(20) such that the elastomeric portion (89) is at least
partially compressed and the curl (20) forms a face
seal (38).

2. The can end combination of claim 1, wherein the
face seal (38) is created by a twisting motion of the
closure.

3. The can end combination of claim 1, wherein the
face seal (38) is created by a sliding motion of the
top plate assembly.

4. The can end combination of claim 1, wherein the ring
(86) extending upwardly from the flange (84) of the
base plate (32) defines a bead (88) extending around
an outboard side of the ring, and the curl (22) forms
at least one of a bore seal (36) and a face seal (38),
and a bead seal with the bead (88).

5. The can end combination of claim 1, wherein the
base plate (32) includes an elastomeric portion (89)
and in the sealed position, the base plate (32) con-
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tacts the center panel (16) about the aperture (20)
such that the elastomeric portion (89) is at least par-
tially compressed and the curl (22) forms a bore seal
(36).

6. The can end combination of claim 5, wherein the
base plate (32) further includes a ring that is at least
partially comprised of the elastomeric portion (89).

7. The can end combination of claim 6, wherein the
bore seal (36) is formed by contact between the elas-
tomeric portion (89) and the curl (22) when the clo-
sure is in the sealed position.

8. The can end combination of claim 5, wherein the
bore seal (36) and the face seal (38) are formed by
contact between the elastomeric portion (89) and the
curl (22) when the closure is in the sealed position.

9. The can end combination of claim 5, wherein the
base plate (32) further includes a flange that is at
least partially comprised of the elastomeric portion
(89), and the face seal (38) is formed by contact be-
tween the elastomeric portion (89) and the curl (22)
when the closure is in the sealed position.

10. The can end combination of claim 5, wherein (i) the
base plate (32) further includes a ring (86) and a
channel radially inward from the ring, and (ii) the elas-
tomeric portion (89) is a ring that is located within
the channel (95).

11. The can end combination of claim 1, wherein the top
plate assembly (34) includes a tab (77) having a
through hole that is of a sufficient size to accommo-
date insertion of a user’s finger,
wherein the face seal (38) is de-energized upon in-
itial contact between the curl (22) and the flange (84)
and there is no gas pressure pushing the flange (84)
against the curl (22), and the face seal (38) is ener-
gized when the closure is in the sealed position and
gas pressure pushes the flange (84) upward against
the curl (22), the tab through the hole enabling grip-
ping by the user to enhance energizing of the face
seal.

12. The can end combination of claim 11, wherein the
tab (77) is partially ring-shaped.

13. The can end combination of claim 11, wherein the
ring includes one or more ring portions.

14. The can end combination of claim 11, wherein the
face seal (38) is energized by gas pressure caused
by agitation of a beverage.

15. The can end combination of claim 1, wherein
a bore groove is formed in the flange proximate to

the ring, and in the sealed position the curl (22) forms
a face seal (38) with the flange (84) and a bore seal
(36) with the ring (86), the bore groove being be-
tween the bore seal (36) and the face seal (38).

Patentansprüche

1. Dosenendenkombination, die Folgendes umfasst:

ein metallisches Dosenende (10), das eine um-
laufende Wand (12) und eine Mitteltafel (16) ein-
schließt, wobei die Mitteltafel eine obere Fläche,
eine entgegengesetzte untere Fläche und eine
Kante, die zu einer Bördelung (22) geformt ist,
die eine Öffnung (20) durch die Mitteltafel (16)
definiert, einschließt, und
einen wiederverschließbaren Verschluss (30),
der an das Dosenende (10) gekoppelt ist, wobei
der Verschluss (30) eine Grundplatte (32) und
eine obere Plattenbaugruppe (34), die an die
Grundplatte gekoppelt ist, einschließt, wobei die
Grundplatte (32) einen umlaufenden Flansch
(84) nahe ihrem Umfang und einen oder meh-
rere Ringabschnitte (86), die sich von dem
Flansch nach oben erstrecken, einschließt und
der Verschluss (30) (i) eine abgedichtete Stel-
lung, in der die Grundplatte (32) die Mitteltafel
(16) um die Öffnung (20) berührt und die Bör-
delung (22) eine Gleitringdichtung (38) mit dem
Flansch (84) bildet, (ii) eine Zwischenstellung,
in der sich die Grundplatte (32) nahe der Öff-
nung (20) befindet, aber der Verschluss ohne
die Gleitringdichtung (38) ist, und (iii) eine voll-
ständig offene Stellung, in der die Öffnung (20)
freigelegt ist, um ein Ausgießen von Flüssigkeit
durch die Öffnung zu ermöglichen, einschließt,

und dadurch gekennzeichnet, dass
die Grundplatte (32) einen Elastomerabschnitt (89)
einschließt und die Grundplatte (32) in der abgedich-
teten Stellung die Mitteltafel (16) derart um die Öff-
nung (20) berührt, dass der Elastomerabschnitt (89)
wenigstens teilweise zusammengedrückt wird und
die Bördelung (22) eine Gleitringdichtung (38) bildet.

2. Dosenendenkombination nach Anspruch 1, wobei
die Gleitringdichtung (38) durch eine Verdrehungs-
bewegung des Verschlusses erzeugt wird.

3. Dosenendenkombination nach Anspruch 1, wobei
die Gleitringdichtung (38) durch eine gleitende Be-
wegung der oberen Plattenbaugruppe erzeugt wird.

4. Dosenendenkombination nach Anspruch 1, wobei
der Ring (86), der sich von dem Flansch (84) der
Grundplatte (32) nach oben erstreckt, eine Wulst
(88) definiert, die sich um eine äußere Seite des
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Rings erstreckt und die Bördelung (22) wenigstens
eines von einer Bohrungsdichtung (36), einer Gleit-
ringdichtung (38) und einer Wulstdichtung mit der
Wulst (88) bildet.

5. Dosenendenkombination nach Anspruch 1, wobei
die Grundplatte (32) einen Elastomerabschnitt (89)
einschließt und die Grundplatte (32) in der abgedich-
teten Stellung die Mitteltafel (16) derart um die Öff-
nung (20) berührt, dass der Elastomerabschnitt (89)
wenigstens teilweise zusammengedrückt wird und
die Bördelung (22) eine Bohrungsdichtung (36) bil-
det.

6. Dosenendenkombination nach Anspruch 5, wobei
die Grundplatte (32) ferner einen Ring einschließt,
der wenigstens teilweise aus dem Elastomerab-
schnitt (89) besteht.

7. Dosenendenkombination nach Anspruch 6, wobei
die Bohrungsdichtung (36) durch eine Berührung
zwischen dem Elastomerabschnitt (89) und der Bör-
delung (22) gebildet wird, wenn sich der Verschluss
in der abgedichteten Stellung befindet.

8. Dosenendenkombination nach Anspruch 5, wobei
die Bohrungsdichtung (36) und die Gleitringdichtung
(38) durch eine Berührung zwischen dem Elastome-
rabschnitt (89) und der Bördelung (22) gebildet wer-
den, wenn sich der Verschluss in der abgedichteten
Stellung befindet.

9. Dosenendenkombination nach Anspruch 5, wobei
die Grundplatte (32) ferner einen Flansch ein-
schließt, der wenigstens teilweise aus dem Elasto-
merabschnitt (89) besteht und die Gleitringdichtung
(38) durch eine Berührung zwischen dem Elastome-
rabschnitt (89) und der Bördelung (22) gebildet wird,
wenn sich der Verschluss in der abgedichteten Stel-
lung befindet.

10. Dosenendenkombination nach Anspruch 5, wobei
(i) die Grundplatte (32) ferner einen Ring (86) und
einen Kanal radial nach innen von dem Ring ein-
schließt und (ii) der Elastomerabschnitt (89) ein Ring
ist, der innerhalb des Kanals (89) angeordnet ist.

11. Dosenendenkombination nach Anspruch 1, wobei
die obere Plattenbaugruppe (34) eine Lasche (77)
einschließt, die ein Durchgangsloch aufweist, das
eine ausreichende Größe hat, um das Einführen ei-
nes Fingers eines Benutzers zu ermöglichen,
wobei die Gleitringdichtung (38) auf eine anfängliche
Berührung zwischen der Bördelung (22) und dem
Flansch (84) hin deaktiviert wird und es keinen Gas-
druck gibt, der den Flansch (84) gegen die Bördelung
(22) drückt, und die Gleitringdichtung (38) aktiviert
ist, wenn sich der Verschluss in der abgedichteten

Stellung befindet und Gasdruck den Flansch (84)
nach oben gegen die Bördelung (22) drückt, wobei
die Lasche durch das Loch ein Ergreifen durch den
Benutzer ermöglicht, um die Aktivierung der Gleit-
ringdichtung zu verbessern.

12. Dosenendenkombination nach Anspruch 11, wobei
die Lasche (77) teilweise ringförmig ist.

13. Dosenendenkombination nach Anspruch 11, wobei
der Ring einen oder mehrere Ringabschnitte ein-
schließt.

14. Dosenendenkombination nach Anspruch 11, wobei
die Gleitringdichtung (38) durch Gasdruck aktiviert
wird, der durch ein Schütteln eines Getränks verur-
sacht wird.

15. Dosenendenkombination nach Anspruch 1, wobei
eine Bohrungsrille in dem Flansch nahe dem Ring
geformt ist und in der abgedichteten Stellung die Bör-
delung (22) eine Gleitringdichtung (38) mit dem
Flansch (84) und eine Bohrungsdichtung (36) mit
dem Ring (86) bildet, wobei sich die Bohrungsrille
zwischen der Bohrungsdichtung (36) und der Gleit-
ringdichtung (38) befindet.

Revendications

1. Combinaison de couvercle de cannette,
comprenant :

un couvercle de canette en métal (10), englo-
bant une paroi périphérique (12) et un panneau
central (16), le panneau central englobant une
surface supérieure, une surface inférieure op-
posée et un bord formé dans un ourlet (22) dé-
finissant une ouverture (20) à travers le panneau
central (16) ; et
une fermeture refermable (30) accouplée au
couvercle (10), la fermeture (30) englobant une
plaque de base (32) et un assemblage de plaque
supérieure (34) accouplé à la plaque de base,
la plaque de base (32) englobant un rebord cir-
conférentiel (84) près de sa périphérie et une ou
plusieurs parties annulaires (86) s’étendant vers
le haut à partir du rebord, la fermeture (30) en-
globant (i) une position fermée dans laquelle la
plaque de base (32) contacte le panneau central
(16) autour de l’ouverture (20), l’ourlet (22) for-
mant un joint facial (38) avec le rebord (84), (ii)
une position intermédiaire dans laquelle la pla-
que de base (32) est proche de l’ouverture (20),
la fermeture étant dépourvue du joint facial (38),
et (iii) une position complètement ouverte dans
laquelle l’ouverture (20) est exposée pour per-
mettre le versement de liquide à travers
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l’ouverture ;

caractérisée en ce que :

la plaque de base (32) englobe une partie élas-
tomère (89), la plaque de base (32) contactant,
dans la position fermée, le panneau central (16)
autour de l’ouverture (20), de sorte que la partie
élastomère (89) est au moins partiellement com-
primée, l’ourlet (20) formant un joint facial (38).

2. Combinaison de couvercle de canette selon la re-
vendication 1, dans laquelle le joint facial (38) est
formé par un mouvement de torsion de la fermeture.

3. Combinaison de couvercle de canette selon la re-
vendication 1, dans laquelle le joint facial (38) est
formé par un mouvement de glissement de l’assem-
blage de plaque supérieure.

4. Combinaison de couvercle de canette selon la re-
vendication 1, dans laquelle l’anneau (86), s’éten-
dant vers le haut à partir du rebord (84) de la plaque
de base (32) définit un bourrelet (88) s’étendant
autour un côté extérieur de l’anneau, l’ourlet (22) for-
mant au moins un joint, un joint d’alésage (36) ou un
joint facial (38) ou un joint de bourrelet avec le bour-
relet (88).

5. Combinaison de couvercle de canette selon la re-
vendication 1, dans laquelle la plaque de base (32)
englobe une partie élastomère (89), la plaque de ba-
se (32) contactant, dans la position fermée, le pan-
neau central (16) autour de l’ouverture (20), de sorte
que la partie élastomère (89) est au moins partielle-
ment comprimée, l’ourlet (22) formant le joint facial
(36).

6. Combinaison de couvercle de canette selon la re-
vendication 5, dans laquelle la plaque de base (32)
englobe en outre un anneau constitué au moins en
partie par la partie élastomère (89).

7. Combinaison de couvercle de canette selon la re-
vendication 6, dans laquelle le joint d’alésage (36)
est formé par le contact entre la partie élastomère
(89) et l’ourlet (22) lorsque la fermeture se trouve
dans la position fermée.

8. Combinaison de couvercle de canette selon la re-
vendication 5, dans laquelle le joint d’alésage (36)
et le joint facial (38) sont formés par le contact entre
la partie élastomère (89) et l’ourlet (22) lorsque la
fermeture se trouve dans la position fermée.

9. Combinaison de couvercle de canette selon la re-
vendication 5, dans laquelle la plaque de base (32)
englobe en outre un rebord constitué au moins en

partie par la partie élastomère (89), le joint facial (38)
étant formé par le contact entre la partie élastomère
(89) et l’ourlet (22) lorsque la fermeture se trouve
dans la position fermée.

10. Combinaison de couvercle de canette selon la re-
vendication 5, dans laquelle (i) la plaque de base
(32) englobe en outre un anneau (86) et un canal
situé radialement vers l’intérieur de l’anneau, et (ii)
la partie élastomère (89) est constituée par un an-
neau agencé dans le canal (95).

11. Combinaison de couvercle de canette selon la re-
vendication 1, dans laquelle l’assemblage de plaque
supérieure (34) englobe une languette (77) compor-
tant un trou de passage ayant une taille suffisante
pour permettre l’insertion du doigt d’un utilisateur ;
dans laquelle le joint facial (38) est désexcité lors du
contact initial ente l’ourlet (22) et le rebord (84), en
l’absence d’une pression de gaz poussant le rebord
(84) contre l’ourlet (22), le joint facial (38) étant excité
lorsque la fermeture se trouve dans la position fer-
mée, la pression de gaz poussant le rebord (84) con-
tre l’ourlet (22), la languette traversant le trou per-
mettant une préhension par l’utilisateur pour amé-
liorer l’excitation du joint facial.

12. Combinaison de couvercle de canette selon la re-
vendication 11, dans laquelle la languette (77) a en
partie une forme annulaire.

13. Combinaison de couvercle de canette selon la re-
vendication 11, dans laquelle l’anneau englobe une
ou plusieurs parties d’anneau.

14. Combinaison de couvercle de canette selon la re-
vendication 11, dans laquelle le joint facial (38) est
excité par la pression de gaz produite par l’agitation
d’une boisson.

15. Combinaison de couvercle de canette selon la re-
vendication 1, dans laquelle :

une rainure d’alésage est formée dans le rebord
près de l’anneau et l’ourlet (22) forme, dans la
position fermée, un joint facial (38) avec le re-
bord (84) et un joint d’alésage (36) avec l’anneau
(86), la rainure d’alésage étant située ente le
joint d’alésage (36) et le joint facial (38).
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