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proposed by the prior art, but none have reached conmerci al

accept ance. CR@$S REFHRENSEAO RETPEDAFFLIDAAIONS bottles, on the
ot her hand, often reseal the bottle by screwing its threaded closure

onto the bot t[b@l]fl ni ‘Biils aﬂﬂﬂﬂc&lo@tdldiinbyh@m@r@@Gi@éa$Bf1Q11ﬁAﬁ1ﬂ£bﬁﬁé§Numb&]
Accordi ngly, reis for a reseal abl e beverage can that

casy or it Li0EDTESLad EPTRaY 2408, Kb briss APPHRHIOR Sonber USHGH Fled
conpl ex. WO ;%%93/ ﬁ?%ﬂ?ﬁﬁ@%@gﬁé% %ﬁﬁcaﬂon Number 60/986955, filed November

09, 2007, each of which is incorporated herein by reference in its entirety.

FIELD OF TECHNOLOGY

[002] The present invention relates to packaging for beverages and, more

particularly, to a resealable beverage can end, a resealable closure, and methods relating

to same.
BACKGROUND
[003] 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 beverage 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.

[004] Consumers of beverages 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.

[005] 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.



[ 6] Furthernore, conventional beverage cans are designed to vent the
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[0013]Fig. 1Cis a perspective view of the first enbodinent in the
fully open position; [0014]Fig. 2A is a cross sectional view of the
first enbo¥PRR6304 its fully closed position; [0015] FiPgT/UBBUBES2ITS
enl arged view of a portion of Fig. 2A depicting a sealing portion of
the end; [0016]Fig. 2Cis a cross sectional view of an alternative
enbodi mrent of the can end init's fully closed position viewed
orthogonal to the tab; [0017]Fig. 2D is a cross sectional view of the
first enbodi ermePai} ate. positi

[0018] Fi .- 2eoitee Bt paGSE RutHER AP s Pet RPer 19pu B RBURIR ) focel

its fully opei) pomtdrnediate pYRiGORNHIEBE 4 136the LHEH&08Rs Hdrture but not
sealed, and (iii} a fully open position in which the aperture is exposed to enable pouring
liquid through the aperture. The base plate may be downwardly moveable relative to the
top plate when moved from the sealed position to the intermediate position. The base
plate and top plate may translate together relative to the can end from the intermediate
position to the fully open position and may also translate together relative to the can end
from the fully open position to the intermediate position. The base plate may be
upwardly moveable into engagement with the center panel from the intermediate

position into a resealed position forming at least one of a bore seal and a flange seal.

BRIEF DESCRIPTION OF THE FIGURES
[0010]  The present technology provides a re-closeable end for a beverage can and
related methods for making and using the re-closeable end. The technology will now be
described in more detail, by way of example only, with reference to the accompanying
drawings, in which;
[0011] Fig. 1A is a perspective view of a combination can end and a rescalable
closure illustrating a first embodiment in the fully closed position;
[0012] Fig. 1B is a perspective view of the first embodiment in an intermediate
position;
[0013]  Fig. 1C s a perspective view of the first embodiment in the fully open
position;
[0014] Fig. 2A is a cross sectional view of the first embodiment in its fully closed
position;
[0015]  Fig. 2B is an enlarged view of a portion of Fig. 2A depicting a sealing portion
of the end;
[0016] Fig. 2C is a cross sectional view of an alternative embodiment of the can end
in it’s fully closed position viewed orthogonal to the tab,
[0017] Fig. 2D is a cross sectional view of the first embodiment of the can end in it’s
intermediate position;
[0018]  Fig. 2E is a cross sectional view of the first embodiment in its fully open

position;



[0019]Fig. 3Ais a top perspective view of the top plate of the
closure of the first enbodinent in its pre-assenbled state;

[ 0020] Fi g. WeB0i9ge280bhot t om per spective view of the top FCAIUS2¢B/081783
first enmbodinment in its pre-assenbled state; [0021]Fig. 4Ais a top
perspective view of the top plate showi ng an alternative tab
configuration; [0022]Fig. 4B is a bottom perspective view of the top
pl ate showi ng an alternative tab configuration; [0023]Fig. 5Ais a

t op perspecti iew_of . an alternative configuratjion_of the t ate
of "t he o osurldBidl £ nE%: 38 G Mlohmrmperi VR LS 1 BeBReSinaieut o

[0024] Fi g. SBpipdandi@id @prefsepditisvue; vi ew of the top plate shown in
Fig. 5A; [0025]Fig. 6 is a perspective view of a base plate of the

first enbodi A0l n Figs3Bise bostenaepipective vismeof thowpajas of thyfiyssergbodiment

per spective Vih?t‘é’p@-as@é?nl%d ghipat i ve configuration of the base plate
[0021] Fig. 4A is a top perspective view of the top plate showing an alternative tab
configuration;
[0022]  Fig. 4B is a bottom perspective view of the top plate showing an alternative
tab configuration;
[0023] Fig. 5A is a top perspective view of an alternative configuration of the top
plate of the closure of the first embodiment in its pre-assembled state;
[0024] Fig. 5B is a bottom perspective view of the top plate shown in Fig. 5A;
[0025]  Fig. 6 is a perspective view of a base plate of the first embodiment in its pre-
assembled state;
[0026] Fig. 7 is a perspective view of an alternative configuration of the base plate
corresponding to the top plate illustrated in Figs. 5A and 5B,
[0027]  Fig. 8A is a perspective view of a base plate having vent slots;
[0028]  Fig. 8B is a perspective view of an alternative top late arrangement suitable
for use with the base plate shown in Fig. 8 A having vent slots which allow air between
the top plate and the base plate;
[0029]  Fig. 8C is an isometric view of the closures shown in Figs. 8A and 8B when
assembled onto a can end/body, illustrating vent arches in the assembled closure to
cnable air to enter the closure, when the top plate and base plate are arranged in a
venting position;
[0030] Fig. 9A is a cross sectional view of a an alternative closure assecmbled onto a
can end/body in an unopened position;
[0031]  Fig. 9B is a cross sectional view of the closure shown in Fig. 9A upon
reclosing the can with the tab lifted to reengage the bore seal and face seal;
[0032]  Fig. 10A is a top view of a first alternative top plate configuration, in a closed
position, that may be employed with first embodiment closure;
[0033] Fig. 10B is a perspective view of the top plate configuration shown in Fig.

10A showing the closure in an intermediate position;



corresponding to the top plate illustrated in Figs. 5A and 5B;
[0027]Fig. 8A is a perspective view of a base plate having vent
slots; [OO¥BRHMYE2088B i s a perspective view of an alt er FAITURBEERFAL e
arrangenent suitable for use with the base plate shown in Fig. 8A
havi ng vent slots which allow air between the top plate and the base
plate; [0029]Fig. 8C is an isonetric view of the closures shown in
Figs. 8A and 8B when assenbl ed onto a can end/ body, illustrating vent

h in th nbLed t bl Lr t t th I ,
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assenbl ed ontq a can_end/ body in an upopened position; [Q031]Fig. 9B
is a cross sd@PiYnal Figi bW B nepReIve Yismertho\RR Plate qenggurgion ighn in Fig.

recl osi ng thet amowidgint Besi:alh di fktkdite paggage the bore seal and
face seal; [00324 Fig. " 10Ais a top view of a first alternative top

pl ate confi guféitlon, FignlZt bladepdiepesipthivhaltertative topplarecanfighisiiod imk t h
1%, SO0, Ak LR L9023 B PRASBRIAYE, 1 o of the
i nt er redi at e [pO¥i]t i oRig. 12B is a perspective view of the top plate configuration shown in Fig.
12A showing the closure in an intermediate, venting position;
[0038]  Fig. 13A is a perspective view of the top plate configuration shown in Fig.
10A having an alternative structure for tamper evidence (TE) in a closed position;
[0039]  Fig. 13B is a perspective view of the top plate configuration shown in Fig,
13A 1 which the alternative TE structure has been activated;
[0040]  Fig. 13C is a cross sectional view of the top plate configuration shown in Fig,
13A having an alternative structure for tamper evidence (TE) in a closed position;
[0041] Fig. 13D is a cross sectional view of the top plate configuration shown in Fig,
13A in which the alternative TE structure has been activated,
[0042]  Fig. 14A is a perspective cross sectional view of an altemative closure
assembled onto a can end/body in its fully closed position and having a vent plug biased
towards its sealed position by a spring;
[0043]  Fig. 14B is a perspective cross sectional view of the closure shown in Fig.
14A with the spring and vent plug removed, for clarity;
[0044]  Fig. 15 is a perspective view depicting the closure shown in Fig. 14A affixed
to a can body;
[0045] Fig. 16 is a bottom view of the closure shown in Fig. 14A with the base plate
removed for clarity;
[0046] Fig. 17A is a perspective cross sectional view of a resealable can end with the
closure shown in Fig. 14A in it’s intermediate, vented position;
[0047] Fig. 17B is a perspective cross sectional view of a resealable can end with the
closure shown in Fig. 14A in another intermediate position in which the seals are
disengaged;
[0048] Fig. 17C is a perspective cross sectional view of a resealable can end with the

closure shown in Fig. 14A m it’s fully open position and the aperture exposed,



WD 2009/ 062004PCT/ US2008/ 082753 [0034]Fig. 11A is a top view of a
second alternative top plate configuration, in a closed position,

that nmay DOEMICePBH with first enbodi ment closure; [OFSIIUSRYSOLIE | s
a perspective view of the top plate configuration showmn in Fig. 11A
showi ng the closure in an intermedi ate position; [0036]Fig. 12A is a
top viewof a third alternative top plate configuration, in a closed
position, that may be enployed with first enbodi nent cl osure;
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position; [O0G38]1HiAg. 13A is a perspective view of the top plate
configuration _shown in Fig, 10A having an alternative structure for
tanper evi derIQQSOETE) Fignl 1@@3993@@6&99?%%?@[)@3’@@@? glaterofghg dosyre shown in
perspective wigw4af the top plate configuration shown in Fig. 13A |

which the altefnative TE structure has been activated, i
[0051] Fig. 19A is a top perspective view of the base plate of the closure shown in

Fig. 14A;

[0052]  Fig. 19B is a bottom perspective view of the base plate of the closure shown
in Fig, 14A;

[0053]  Fig. 20A is a perspective cross sectional view of another embodiment of a
resealable can end having a closure in its fully closed position and having a vent plug
biased towards its sealed position by a spring;

[0054] Fig. 20B is a perspective cross sectional view of the resealable can end shown
in Fig. 20A with the closure in s intermediate, vented position;

[0055] Fig. 21A is a perspective view of a spring plate in its “as moulded”,
unstressed state;

[0056] Fig. 21B is a perspective view of the spring plate shown in Fig. 21A in its
“actuated”, loaded state;

[0057] Fig. 22 is a perspective cross sectional view of another embodiment closure
in its fully closed position;

[0058]  Fig. 23 is a cross sectional view of the closure shown in Fig. 22;

[0059]  Fig. 24 is a top perspective view of the closure shown in Fig. 22; and

[0060]  Fig. 25 is a bottom perspective view of the closure shown in Fig. 22.

DETAILED DESCRIPTION

[0061] The present invention provides a recloseable end for a beverage can and
related methods for making and using the recloseable end. The embodiments described
below illustrate several aspects of the present inventions and are not intended to be
limiting.

[0062] Referring to Figs. 1A through 1C, a re-closable beverage can 1 includes a
conventional, hollow body 5 and a re-closable end 10. The recloseable end 10 includes a

peripheral wall 12, a countersink 14 at the base of wall 12, a center panel 16, and a



[0040] Fig. 13Cis a cross sectional view of the top plate

configuration shown in Fig. 13A having an alternative structure for
tanper eviV@AWYHHE in a closed position; [0041] Fig. PSHUSIPHIRIYss
sectional view of the top plate configuration shown in Fig. 13A in
which the alternative TE structure has been activated; [0042]Fig. 14A
IS a perspective cross sectional view of an alternative closure
assenbl ed onto a can end/body in its fully closed position and having
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[0046] Fig. 17A is a perspective cross sectional view of a reseal able

can end Wi t h cOREntpRid tigknesfown in Fig. 14A in it's internediate,
vented posit '[9@53] As shown in Fig. 1C, 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. Aperture
20 is shown in the figures as circular and located in the center panel in approximately the
same location as opening in a conventional beverage can end. The present invention,
however, is not limited to such configuration.

[0064] First embodiment closure 30, as shown for example in Fig. 2A, includes a
base plate 32 and a top plate assembly 34. As explained more fully below, closure 30 is
mounted onto 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.

[0065] 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 persons familiar with
packaging technology.

[0066] Anchor plate 40 includes a structural portion or deck 48, which preferably
is planar or nearly planar, and a skirt 50 that extends downwardly (as best shown in Figs.
3A and 5A) from the periphery of the sides of deck 48, 48”. A stake or rivet aperture 52
is formed in deck 48, 48°. Deck 48, 48’ also includes a groove or seat 54a extending
around the circumference of aperture 52 on its topside (for example see Fig. 3A) and a
ring 54b extending around the circumference of aperture 52 on its underside (for
example see Fig. 3B). A pair of post apertures 56a and 56b are formed in deck 48 and
located on opposing sides of stake aperture 52. Preferably apertures 56a and 56b extend
through deck 48. An opening or slot 58 is formed in deck 48 near an end thereof.

[0067] Referring to Figs. 3A, 3B, 5A, and 5B, which show different embodiments of
top plate assembly 34, cover plate 42 includes a structural portion or dome plate 62,
which preferably is semi-circular and includes a skirt 64 about its periphery on its

opposing sides. Skirt 64 has a cutout to accommodate hinge 46 that connects cover plate



[0047]Fig. 17B is a perspective cross sectional view of a reseal able
can end with the closure shown in Fig. 14A in another internediate
posi tion iWOMPERhe seal s are di sengaged; [0048] Fi g. PEFESPWS/482753
perspective cross sectional view of a resealable can end with the
closure shown in Fig. 14Ainit's fully open position and the
aperture exposed; WD 2009/ 062004PCT/1JS2008/ 082753 [0049]Fig. 18A is
a top perspective view of the top plate of the closure shown in Fig.
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5B) 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.
[0068] Tab plate 44 includes a structural portion or dome plate 72 (see Fig. 3A),
which preferably is semi-circular and includes 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. 3A and 3B. Alternatively, a tab 77', as shown in Fig. 4B, may be formed in
extension 76 and hinged to dome plate 72 or skirt 74, Tab 77 is separated from the fixed
portion of extension 76 by lateral slits or frangible connections 79.
[0069] Referring to Figs. 3B, 4B and 5B, 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. Tn its as-molded, pre-installed position, and in its initial,
installed 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.
[0070] As best shown in Figs. 2A and 2B, basc 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. Base plate 32, flange 84, and ring 86 preferably 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,
[0071]  Ring 86, as illustrated in Fig. 2B, includes a bead 88 extending around the
outboard side thereof and a recess 90 formed below bead 88. Referring now to Fig. 6, a
rivet 92, shown in its as-molded, pre-deformed state in Fig. 10, extends upwardly from
plate member 82. A circumferential recess 94 is formed in plate member 82 around rivet

92. A pair of posts 96a and 96b extend upwardly from plate member 82. A pair of



[0053] Fig. 20A is a perspective cross sectional view of another

enbodi nent of a reseal able can end having a closure inits fully

cl osed posYVPiZ84/U4284 havi ng a vent plug bi ased towards (BI/EYBERTS3
position by a spring; [0054]Fig. 20B is a perspective cross sectional
view of the reseal able can end shown in Fig. 20A with the closure in
s intermedi ate, vented position; [0055]Fig. 21A is a perspective view
of a spring plate in its "as noul ded", unstressed state; [0056]Fig.
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posi tion; [005 Flg 23 is a cross sectional view of the closure
shown in Fig.™ 6[0059] Fig. 24 is a top perspective view of the
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state, the upper edge of seam f8 preferably is above the highest part of closure 30.
Accordingly, handling and seaming an end 10 may be accomplished with conventional
equipment and technology. The end, except for the opening 20 and closure 30, may be
conventional, such as a standard B-64 end or a SuperEnd™ supplied by Crown Cork &
Seal Company, Inc. United States Patent Number 6,065,634 describes 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 increased metal thickness compared with a commercial end
may be employed according the desired characteristics of the end structure, materials,
and function, as will be understood by persons familiar with can end technology.

[0073] 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 innermost portion of curl 22 to form bore seal 36. In this regard, the outer
diameter of flange 84 preferably be larger than the inner diameter of curl 22 to enable
engagement therebetween and to retain closure 30 onto center panel 16 even in
conditions of high pressure within the can. For example, the beverage can may
encounter high temperature, rough handling, or dropping that create a high continuous or
transient pressure and result in a large continuous or transient force on closure 30. The
location of circumferential flange 84 beneath center panel 16 prevents or decreascs the
likelihood of the sudden failure (sometimes referred to as “missiling”) of the closure
upon a high internal pressure condition of this type.

[0074] At conventional low pressure conditions, the bore seal 36 is the primary
sealing mechanism. For example, for the embodiment shown in Fig. 2A, it is believed
that the bore seal 36 is more effective than the face seal 38 below about internal
pressures at about 20 psi. At about 20 psi to about 50 psi, the 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 the bore scal 36 loscs, effectiveness,



[ 0061] The present invention provides a recloseable end for a beverage
can and rel ated net hods for making and using the recl oseabl e end. The
embodi nentWOGEEEFIBEd bel ow il lustrate several aspects ISHF/USRWSHRESNt
inventions and are not intended to be limting. [0062] Referring to
Figs. 1A through 1C, a re-closable beverage can 1 includes a
conventional, hollow body 5 and a re-closable end 10. The recl oseabl e
end 10 includes a peripheral wall 12, a countersink 14 at the base of
vall 12, a coplelePantlectly s80des SLASHEE W AReid0S BLESEAL WAt T On
enconpasses both uhséanmed can ends can ends seane nto a

bever age can ihadysingSomerbgitinginiernat prassare] whirhieahatewthe effativeneagiqd the fane
Fig. 2A formed1 into the shape of a double seam 18, whi ch doubl e seam
may be convertfonal . Preferably, can end 10 i s made of conventi onal
end stock mat[@07sgl OAc&RdMER!it Rpadferrdl thktnasare J0HAOBIAS Bd2Q] 38 ANk h Bore
1C, end 10 also includes an aperture 20 formed in center panel 16,
The edge t hatseplo¥onwhighajorkitogether tp sesd aposirs2(q even ghge gnooyrtgring e dpmng,

Aperture 20 iq%ﬂéé}fmfk&t&fb%?éﬂlglﬁfe <88 'essfaws%pamedta%%@faéaee bRternal

center panel 1n approximtely lTocation"as opening in a
convent i onal Hyesswr dgacwsanomatichindfésshpdasiogdcileviiont Aer, respolirsy dre, centsr penel
limted to such confi t,on. 64] Fi rst._.e dinent closure 30, a
chown for exainh S BB b Ae G R i ERIOL TR AR IR s 38
pl at e assenbldiss8hed fseekpindiqnridnimbichdaddpage, bed hwborl sesl BGand Bick Seal 38

nmounted onto end 10 such.t atf_c.l osure 30 forns a bore seal 36 and a
face seal 38 SRPPIRHIMSS gfit beistitiplying t he periphery of the aperture.

[ 0065] Top pl gher@ss eribl 86 3dsizddab Y&l BSertblcARtehtePpabPapuieR8tand & resilient
| ocat ed between a_cover plate 42 and a tab g)l ate 44. A hinge

4
connect s ancHéflepiblesachythat the pygidiametat of besd sisdqrgershanthe digheisr gf eenter
assenbly 34 i § i I i
can be 1 nj ectTa paracal; ARy T dobr Al ARE AR RIS 1] A8t
fam |iar w t Hrqagkmdfiahgisineddmdotadeip. its[GGEBH Afatch durtbérathe inbtallied diandéss o
structural partigon ck. 4 Leh. preferably. i.s pl [,.0r. nearly
ol anar - and e RS ey WAL RO B SR Bl PRL S TRERR
Fi gs. 3A and pbdi¢rablyenpides cype?? plhesnyp 6f) té bithastcdbs cféctidlanks didhoredddal 36A

stake or riv erture 52 is fornmed in deck 48, 48'. ck 48, 48
al so i ncl udeib%’ﬁ’gro eig)2 1§ pgprtedjnfos %W&“’é%‘ﬁ‘d’&l“ﬁﬂ OERSdtit Br ence

of aperture 5gdifdled Bybrefc@iil d8méhoy2’ XEPPIE RiQ6t 92119 defdMedaB thefudeiaMdad 93
54b extendi ng around the circunference of aperture 52 on its

under si de (f dhateffuepbase plite 1 1§ andpy plajs 40 Peformippyvet B2 erapte Semlel rmd
aperture 52, preT e o BRI b PR Blook oo
An openi ng orfamsiliet wiB plastid packaging tacldeligy48 near an end t her eof
[0078] To form top plate assembly 34, cover plate 42 is pivoted from its as-molded
or pre-installed position, as shown in Figs. 3A, 3B, 4A, and 4B, relative fo anchor plate
40 about hinge 46 such that cover plate 42 is located over anchor plate 40 as shown in
Fig. 2B. In its installed position, dome 72 of tab plate 44 and dome 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.
[0079]  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 annular
recess 94 in the base plate, which provides an interlocking engagement between base

plate 32 and anchor plate 40 and top plate assembly 34. Anti-rotation posts 96a and 96b
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[0067] Referring to Figs. 3A, 3B, 5A and 5B, which show different
enbodi ments of top plate assenbly 34, cover plate 42 includes a

st ruct ur al WP 8HYHr dome plate 62, which preferably RET/US2008/082753
sem -circular and includes a skirt 64 about its periphery on its
opposing sides. Skirt 64 has a cutout to accomnmopdate hinge 46 that
connects cover plate 42 to anchor plate 40. An el ongated tab 66,
whi ch preferably has barbs for insertion into and retention by sl ot

ggpoglxt gngfs Hi%gletagt? g?% lggngt%i o 94%%@%“? %gteaf? gar S é@@? chor

(shown in Fi gﬂateaei and 5B) may be formed on the topside of plate 62

to indicate pec he on o for o erating closur

30, such as f[ﬁg req{’ﬁ ?eéﬁ’thf’é]f“ 4rH CH‘éerp;%er&?el%ér?ﬁP%ta % gﬁﬁo’bt?ﬁf@
44 incl udes p?sbtr dfGhdlécater B 1O RppdOSRcPhlatea2’ Fhé saighiation 8f%he cover
whi ch preferab y is sem-circular and includes a skirt 74 about its

periphery. ArPlge ddanditthickpess reforable picsheren dtosist @ﬂﬂ;ectfqnomcah@rﬁ@r@mt
end of donme pla EI@H ?‘@rc@&dm@lﬁ&trts szg ’pla‘i’:f]ﬁjz But Aher fad sﬁutl tRE 5% r"In]éact fo center
e 4, as shown

extension 76. Ta ative to tab plate

in Figs. 3A gndelds, TAus,@ommiab@%/premntsab uﬁﬁblts BaSId@hd\mmiing HiaglowaBard
may be fornme extensi qn .7

78 Tap 77 e o IERE Pp i S T PRRER ST 1B Bifale SR rReeRy i
| at eral sl it gelafivdly eigidi doinpaed iwithGhtln $latedd0 e{u@ﬁ)ﬁﬁ] neherplatago Elﬁhb]!rasgﬁsed
3B, 4B and 5B e 44 inc)udes a weakenj ng or groove, 80 forne
therein, preff# aﬁ% ‘@ﬁ?t dawewafffhbfe e a@t%aPM#U%wLaewgrnrecess
centerline Of[OGQICjSUVﬁﬁ@@A %%ﬁ@?'llﬂ%&&te\éﬂ bﬁ&n&tﬁetcbﬁﬁédrz{tﬁil o IRAGY PRt

is formed by one of the walls formin oove 80, is |ocated between
dome pl at es G@scavly Fpl byse plhie asEmbpY, a\%ec er&fﬂareérﬁ%hbreqump@umeralsm jnds

as- nol ded, prﬁ't‘o'ﬁ? 1‘3 ﬁgthgﬁsﬁcfnll%strﬂ&gres 0\1/ ﬁll*lgé. tj%?‘%B ad(ﬂf?t(%d1 ents of
state (t hat i S, e inti opening o osure 30), weakeni or
groove 80 pr eh@almmmve sonfiguraips ihal &cWivesame lamﬁms@shieﬁrniils Figs eaaéea;hdfiirﬁ)md 5A
above, and wea ove 80 ac as_a liwv hi .U .
Bctuat i on of Bt gBareiohiRaSEmitn Ak nlon i e BB Ben e,
shown in Fi g&ﬂteﬁéﬁﬁ”ﬂdnﬂ@;raﬂixaﬂeomltmm B2 fitsh conifig@tian pled tirrsatnorefRadd y

pl anar) plate ne r 82, a,continuous, circunferential flange 84
ext endi ng frmﬁﬁvﬁlbmd@fm&} AP ENSdRdiesse [ ltpraet HiHRBUS i ng

86 ext ending | rd'(YIoMr@UD'H&!EE&@a%Q&e pﬁﬁ@ﬁ?‘@bcﬁﬁ ﬁ)ﬁgate bdsanes 384 TR gﬂiate
ring 86 preferab ifbéave approxi mat el y 't he same shape as apérture

Accor di ngl y, asembhie34inshdesemnincheraigic 4@ aaseover plate 422andfaltalhgletesu C@w'
ring 86 are gp'l &:E43 Ald tE@PﬂPetzﬂhné}p?e fﬁ@%gge agft aﬁlﬂg{ ggécﬁab%ge mﬁtﬁ@e@ér i

86, as illustrated In g. 2B exten

t he out boar d 3¢\ aid 3Bher eof and a recess 90 fornmed bel ow bead 88.
Referring no Fig rivyet 92 shown in i.ts as-mmlded ‘ .
pr e- def or rredvtlgéggg e i}?‘lncgf)@.’alatf(ﬁ}ﬁ 18%{]%%(5‘58%%}31 Bcl’li[/‘o? ?%iﬁcgﬁgt@l%%@abg@s
A ci rcunf er epldnat omeme)splaﬁﬁ ilﬁl amrmauthhﬂbxmna; gowrevidelly (&orRnRUMFi] 5/&)

92. A pair of po pwar dl y from | at e menbe
A pair of w.fwg% Ig’ﬁ&’ éhea Fh 83 BEINE Ok 3y wt%ﬂ%ﬁa@%h

One or nore QP&’BJr@én e tobﬂHE‘Qjﬁpa ﬂﬁgasiu&teaam%anﬁﬁ& gﬁ@mkuoai%ddrmeis{dg My

the surface of plate nenber 82, as shown in )
pair of posts 96a’ and 96b' are located on opposing s1des of stake aperture 52 on an
underside of deck 48'. An opening or slot 58 is formed in deck 48" near an end thereof.
[0084]  Base plate 32' includes a planar plate member 82', a flange 84 extending from
a periphery of plate member 82, and a ring 86 extending upwardly from flange 84. Ring
86 includes a bead 88 extending around the outboard side thereof and a recess 90 formed
below bead 88, as described above. A rivet 92, shown in its pre-deformed state in Fig. 6,

extends upwardly from plate member 82'. A recess 94 is formed in plate member 82
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[0072] Referring to Figs. 2A through 2Cto illustrate closure 30 in
its assenbl ed state, the upper edge of seam 18 preferably is above
t he hlghe§WOd@WWmBW4closure 30. Accordingly, handling TSRHIFHIBG SN
end 10 may be acconplished with conventional equi pnent and
technol ogy. The end, except for the opening 20 and closure 30, nay be
conventional, such as a standard B-64 end or a Super EndTM suppl i ed by
Crown Cork & Seal Cbnpany Inc. United States Patent Nunber 6, 065, 634
descri bes aspg, e T r invent i. Y0
enconpasses cdurHRs ¥4 AR P bR Ige Fuf BsERAT by bESRL AR R o A
intending to ﬂmﬁdﬂrenets%ganaaﬂemd ldstateﬂm»g oppabapides 0LHVR 92 pﬁlﬂ&:ltopﬂde of
deeper countersink |ncr ed tal .thi ckness co red
comerci al erd ﬁﬁ?ng@rg%pPSV@ﬁs ﬂFH#ﬁdmﬁﬂﬁcﬂﬁ F 8MER %@P@Pﬂékﬁcs
of the end stppgsjur eFigh®t & d @bss.secioball ke ir@zh cB3ui30! thRR oK Rdarstaed
by persons fam liar wth can end technolog@fg [0073]In its assenbled
rgg

state, base [An§itratagon pesty %@a&l@&%ﬁo lhstreln @en@ifreléfecms@p ob sapatlatg 6

such that th n tzh
Cinder si de of SrTiy ¥ b8 e Blu IANAANPhnlchd hoSRHTh B, JA T st and o6t
of ring 86 (pneﬂekdﬂvymmgdesqwgﬁksédmuddﬁb the radially innernost

portion of c f e. thl egar,d,. the 9

G aneter of 1PYde e ierintan URERt Ruar it eleoR il an MiRalftiGhure

curl 22 to eﬁﬁb:lrea&tﬂag@ge%@pelﬁhfﬂkﬁbﬂbtflﬂeeﬂseaﬁﬁcdsmﬂEﬁg@i‘ﬁlndél‘ manoﬁ@b 77)
ondi.ti ons of hi ure withint

onto center pa in res

can. For exaﬁﬂﬁ@ﬁsPﬂglﬁg %ﬁﬁgihﬁ ﬁ”ﬁﬁﬁ“@h%ﬁﬂﬁ?gﬂﬁﬁFd t?%ﬁ%%ﬂﬁpﬁwgiemng
rough handl i ng grdefe €0. OJa@édmn%ﬂg»aﬂhe Glefidhfhodr Bidde 80 Mrind 4Rt Smetions as a living
transient pressure and resulf I n a |large continuous or transient

force on cl odungs. b piptetd Mé%fﬁbbhlsmvo gl Jrng Bings wdi éfds Beftical,
beneat h centeﬁeggg% ]ﬁﬁgagﬁM er tagg%&e&§g§ e likelihood of the

sudden failure to as 'ing") of the closure
upon a hi gh i[6@&inal Tlmfaswmtlmmﬂhe living hinge preﬁeral;lp ereateOR43 Ahitening at or

SO o PR BEO RS SpOTe S Lo Bl e
it is believ eﬂaytlha&hoieheo hﬁ;lh&: thatatre36vligning fevisibleand inag bt Badyeh Reerhane
seal 38 belo bout nte ures at about . At about 20
psi to about ® @Lfg#eéps@%i? QP RIS Bégz‘d\‘e‘f fQlen G s
because of t %1@"{@@151@5&&'&(& 9f31bﬁlﬁt9\6fﬂle@fre$ %u@ﬁlﬁ% R@&%ﬂgy&ﬁe 5th8s %ﬁéxﬁﬁg
panel deflects upmardly into a done shape bore Seal 36 | ose

ef f ecti venes®ft eﬂm}enge nrwéd%aedéieg@edhat@@sp@ %rlgw in & paipstali¢festate and
d de of !
under side o hﬁ ances y[(#@ 84%56 & é‘é%g}mffaﬁﬁ?{dt}é/s &o*r??uqy'}&%&ﬂalts

pressure, mhlc fectlv ess
[ 0075] Accor dlomlginyll mltlallpsmpmeif@rrﬂmﬁrsthane i [m\cute}:l Bvarhsind ot lﬂusava‘)qnewdes

seal 38 and bor e erture .
aven when endBURT SYERGe T R aiBps ek P it 72 8rBED 7saREs oy
expect ed pressheesvideipen venting, the rel ease of internal pressure
decreases or es the dom ng ecti ter resealin

center panel [%Taggflﬁ a&ﬁ&’éPBéhedBPﬁl‘g’go ool fowmeizaisdha HoRHAD P plate 44
pressure causgd RYotkded of 816 & Qihetlins by Ele 8R%C80d SrARntdoAisl, PPBL996a
the headspace, and the bore seal 36 and face seal 38 cooperation Is

agai n benef i @hépod foo 8 Pl PP IsEnpryit sorguschetucedon plsierst4on )iand doitemplate
| t t
panel apertu gg 5%58 ?h:é gbt?té&?(if'r thlk ﬁlg{e ﬁrcaﬁéggﬁl'e%bf? gb?s{}re 3%%5 rdt?rg vgliﬂ&%loves

di anet er of center pane
aperture 20. oAcobwnhgm@&yanerlShggﬂﬁst}titeemdezaidbyS uﬁd&h@oeisrsaﬂnm

deflection t omi nol ded state to its _installed
atate. Furthd0B he ASEioRe ot et Bred o Runds i wddsy Hehd
smal | er than rthior, Bas*elpedte 328 bk [dibaR RN bord £l 36 shd fhddN@alBB. In this
preferably engages curl 22 in a snap_fit) to enhance the

regard, a portion of base plate 32 1s displaced relative to center panel 16 such thata

portion of ring 86 becomes disengaged from curl 22 as bead 88 is pulled below curl 22
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[0078] To formtop plate assenbly 34, cover plate 42 is pi vot ed from

its as-nol ded or fre installed position, as shown in Flg: 4
4A, and 4BYORBPA6%E to anchor plate 40 about hinge 46 F Eﬂﬁz‘fuﬁ’g’f” 3

cover plate 42 is | ocated over anchor plate 40 as shown in Fig. 2B.
Inits installed position, done 72 of tab plate 44 and done 62 of

cover plate 42 are oriented to align such that a peripheral edge 68
of cover plate 42 is near or abuts the shoul der or adjacent edge of

dome pl ate 72,,.] %gczfﬁ%ﬁbf"?stcn%ﬁm?é% réaﬂik%‘ﬂ@‘seél‘ i¥ Blis @9@%‘6&8 v?xﬁm%%‘i‘the

head 93 is de naesea erture rin
under si de of pxeushmnn meé)taisp:&mbsnaaﬁsmdtl@d "Iihntvcntahpmitmn, whick ssnt@rtnédmte

t he base pl at.e, which. prov i nter o Ki n n en
base pl at 2 32’ ey éthciﬂﬁ Feaf]faéld%glya?{"&n?8ﬂ géﬁ%‘g‘%ﬁe‘c&/ﬁg 3%
Anti-rotatioopsgts $ewn ﬂi&dfeﬂt@@po@fﬁoxbﬁﬁﬁlsﬂ{ odhenuds toddrip thlﬁlﬁlafet@dmtl Pphds or

correspondi ng, post apertur es 56a_ and 56h of anchor plate 40.
[ 0080] Pr ef er aHHS8 claskre 30 tg gxpyse g ahertyreldo E@WI$IWP8WﬂH%@$%éaH

that contact hep 080 LG vE 8RLAEd b PlaflYADRLE ¥ @hd Phisth
42. The conf ?eélgr at?bgﬁl%(g)l%r Bhe gover atl?y’eﬂ@%ﬂ@ta |9tas t hi clkthrfeggs BIL £

pref erably aribwitioutdhe vt ledtingsio Odéa’mé@,tc Adn, and therefore not
transm t for jﬁ?ﬂl]o' PR Eﬁexﬁ%ﬁ@ef%r:?%tﬁ z?ramhxﬁéﬁt of %ﬁ;g@fte 1%%%93 vﬁelatte@%b

force or cent er ‘pane cover ntsor
inhibits aCC|rd&ﬂ@hhas@]nmmhﬂgntlcﬁpzﬂmldpmﬁﬂaﬂng foenalde bﬂselpmma}ﬁtmrﬁiealpﬂ)émmh

t | at 42 t 42 f
Lo e e O e it ianhie i o R B R o PSR eRR e Rt gpagng

40 enabl es bame (& %mma 26b'Pard edﬂgﬁeam@lw\aeeruué m cbﬂb@bhd&ﬁg Héles 56& and 56b

periphery during the opening process. [0081 gs
i | lustrate afOoHFe@P@SOR o8 %ﬁwq ethangeit %a'BIFtYPﬁBaSFé’&tep:f%ﬁoéleéé’ééﬁfﬁm and

base plate asgef o 56"615@*34%@%1%&1&1&&% téxﬂu@ﬁoﬁ%ﬁﬂ%%@seﬁﬁéﬁﬁfﬁo%@@

and 34' to distingui themfromthe structure shown in Fidgs. 3A-4B
and 6. Conpoméae $2.ofhe flaly apaneand ppergaonabpdsitipuradclogere B ag shawa in H@s Sl&nand
as those showpy in Figs. 3A and 3B and 5A and 5B are identified by
common reference nunerals; structure that is different in the

al ternati ve 002 gurlatheofallf bpem Tidsidon) protringorfsisil £mot¢shxmni guiigd 1 Gandi3E $ut

the sane refQ ence nungr al pri ‘). to

G cate |t s Shpei A atortd 4o BRSO e el et @rSds Tesbiel ! 16 Wase
pl ate 32' angréfetabR, 9lcaht@ctasd @bIPYotddions TDfct B SaerfoSiBirbasy tdkdangle at

i ncl udes an anchor plate 40', a cover plate 42, and a tah plate 44.

Cover plate #Pighense BlgtepiZds erieptedyagd therefopemsieass thearep éftWIH@“s’élP pB&en rush
above wi th resRest hdadsgakd@uringHodh 3ﬂus [HAR8ILARRNRL, B RRhAE air diminishes

i ncludes a structural "portion or 8" which preferably i's planar
or nearly pl dwaglpegingietfecs kidrincreges tlaatﬂom@rddsngimmar dly (as oriented

in Fig. 5A) Ep\(gﬁjt heg; gse %{Xhe hd 8¢ il Jgﬁ'atﬁlaﬁi?&bcgélmgﬁt d;f thi aSCaIA‘bg AR é‘gdbl%r

scat 54a ext S-arou aperture on
ext ends ar ourwhi¢thenapeost the eioane triag baﬁdﬂmseMnceA Baserplat 3b,ofstsh;m916m Fig. 6

and 900 21 ¢ Agsatedon cpest o, SLde alocleke pporiune 22 o.on

near an end WHRRIsp&% of the beverage can 1 (see Fig. 1C). Additionally, closure 30a (see Figs. 10A
and 10B) is provided with vent slots 41 (see Fig. 8B), which together with vent arches 63
define a flow path for the inrushing air from the ambient conditions outside the beverage
can 1 to the headspace inside the beverage can.
[0094] Referring to Figs. 9A and 9B, to reclose closure 30, a user grasps tab 77 and
pushes or slides closure 30 over aperture 20 until ring 86 aligns with center panel
aperture 20. The user then pulls generally upwardly on tab 77 and tab plate 44 with a

force sufficient to deflect ring 86 such that bead 88 snaps over curl 22.
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[ 0084] Base plate 32' includes a planar plate nenber 82', a flange 84
extending froma periphery of plate nenber 82', and a ring 86

ext endi ng YPVEPEPsP rom f| ange 84. Ring 86 i ncl udes a HEIASBHs/82753
ext endi ng around the outboard side thereof and a recess 90 forned

bel ow bead 88, as described above. A rivet 92, shown in its
pre-deforned state in Fig. 6, extends upwardly from plate nenber 82'.
A recess 94 is fornmed in plate nenber 82 around rivet 92. A pair of
W ngs 98a an ex d f .84

Fecess 95a andootn” e i BRBEHSE Bl il 2z clBRF i i SR octh o0
t opsi de of plaﬂehe“rbvdeeporﬁﬁl of daﬂaemg@egﬂﬂ u@p@f BGnlivage piee dupel8dkierby

Ty sire 50 - HRerain toreel BonddieesaliBaft Soolie Mealesnge as Uisiv Eess

illustrate thge f)w&ﬁatgb@rﬂﬁb o] 1Ak 1iQna Mt@t&fheﬁd%padalb@ﬁ@tta&mﬁblw 8 prafide
base plate 32'. In the structure shown in Figs. 3A-7, posts 96a and

96b are sl i deasiohcrdwatedBCEIcahove aineosPIEis PAITENIG 6 Hhe l[egd@aq forcgon bage plate
and 24111 ustyfdeud aﬁ%%wg{mg:'e%ﬁ@fan%é ggwh&h%ﬁhan@e fad deisal L ed state

bef ore actuati on o0 operate closur a user aces s finger
under tab 77 [0896]t amerryngamHIgl 9B1®thqouwla¢pnphimtseo 4 tabTH,, éeﬂelCﬁmg tragplate

action Causesﬁ4h ﬁlb ‘?1 é(? 184461'{6 ﬁl leex%‘él d Pﬁﬁﬁeﬁ{jﬁll}%% 'ilb @ate cagses the

Accor di ngly, enrng or groove Fores an ns ‘as
l i vi ng hinge. plélfabmepibaﬁ@ b4opirahe sabthy apahpe WOLestedbuly ddsbigbddi vi ng

e o 39 ol SO 1 gt

preferably c rrﬁ@ﬂhl@éoﬁﬁ' em 32 Whi; E@merag aaalbrerchalf ng@ﬁl‘&@hﬂ‘ﬁdféﬁn&ft@%\{ﬁer
80. The thernoplastic material of | ate asse 34 may be chosen

to ensure thdbhatéhe dasyre s bes fﬁ‘§}°$°§ a%lii ﬁsﬁﬁl%d ale lerggh, lﬂ@d@ﬁ*éﬁs gppe.cind
enhance the %%S‘r?ﬁ Pﬁ%laﬁi\%ﬁhﬁg bQEﬁcfsEr?]to dah&icE 'Elﬁ?iu)’dﬂ{)l@ Pho‘l’é. ‘"”Ithg AR ficS4
er hwhite to en ity o

has a col or ot ance the visi the stress
whi t eni ng. Acbarles Qiig,k}'is loudee tisih eapwtedhindenimige tizt thiecnitérpamng ablis ageportion
provi des evi d gg}f cl osptrgghg%cks not inits as-installed state

and had been pr 3}0(%[8 tab plate 44 preferably does

not fully rege@ss]to 1F1§§ 10A|tlgfbﬁ@ﬂ 12B iifus bz v4riasibid aiMhetbp ratdslof rdsedlstlle

time it is piyoted a IS wa V|dest er evide ce
The broken c&XRﬁP‘F’P oﬁﬁ’é‘f‘m’t Al E&? d&‘éwc?@“ﬁf"’%‘i ‘Q’ng ‘m‘ﬁ’é LGB RAPE g @nd
tanmper evi deRgpger foRBSbT ke cﬁ:‘éﬁr@‘f@pﬁ%d’%%&r@%e@%ﬂﬁs ﬁ&)ﬁ@Eud@'t@E ﬁseffaunng
i ndi cate that uprlght tab plate 44 may be rotated or twisted in

ei t her di r ectthoiscloping grooess agta the Aroper ROSitiAN AGthg clgswe. Posts 96a and
96b (or 96a' 96 t '
( [6691)] L#‘]% b If)g@_ﬁl_ S IRIHHE 2 REEE DA p%%é & Céﬁte(ﬁﬁ aﬁtfelta?)

and bottom plate 32 ( e rotation of tab uses t
entire cl osurp@teﬂ)ﬁldthatnmcas szout/\lhngerﬂ(}mﬂ‘@b 4émmckuﬁesvdonwemssaméd5398b
end count er s nk 98a

98 15 or cod DERALE IeSSURt PSR HHur Sl EouOPhE OF SERPRIRS Hak
plate 32 fl exesurersidelof sect@ed4 Tt nﬁtbe Thercentsginel3Ba aitthdea s ec8d7a 8ease
cont or - panel SH45SS R SHAL 14 G BY GRS TReBL IR RS LA
fromcurl 22 ,a5,d87¢th S&aisspdrtidd SInDAbANE S04 n Bhs regard, embosses 99a provide a
visual indication to a user that closure 30a is in proper position for reclosing when
embosses 99a are aligned with the waist or other visual indicator of closure 30a.
[00100] Figs. 11A and 11B illustrate closure 30b having a cover plate 42b and tab
plate 44b that pivots about hinge 80b. Center panel 16b includes a recess 97b to enhance
finger access. The location of panel aperture (not shown in Figs. 11A and 11B) and
configuration of cover plate 42b is chosen such that in its closed position, an arcuate

perimeter of closure 30b is aligned with the panel reinforcing bead, which provides a
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over a portion of its circunference. Breaking the seal in this way
enabl es venting of the pressure in the headspace beneath end 10. The
vent ed posYPiZBRUGMIch is internediate between the ful IRFTESBESHSZRY
fully open positions, is shown in Figs. 1B and 2D. [0090] Fromt he
vented position, the user continues to grip tab plate 44 and pulls or
slides closure 30 to expose end aperture 20 to enable drinking or
pouring fromthe can end. Thus, closure 30 nmay be actuated by
gripping tab . i St ] i | i £ e W t Jser
et £ ng g0 of Meith ettt e UspeyHom e Rl okt hlstisli gl b sty
attachnment ofprbaps.pl ate 34 to base plate 32 by rivet 92 has the

i nherent capahility of fl exi 0,enabl e ba |ate 32 to rigde

inder mont b patbldinY R &l 2b G sbaOp Rafes a it piedt avbib op

center panel pifre 4R08EPiIARaBHUEhABHSACICHARA par U6k udesalBeess 97¢ to enhance
| i deabl e in_correspondi ng Boles 56a and 56b (or

| ongi t udi nal |
recesses 95a %}f;r s RecwhAdmis supbatappioxinyately thegme surypiareas thedistrlex
or deform relé@%xﬁaf, %ﬁé)ﬂcpqugéagr f trXthtleeﬁ}btoF 059 &k &c&&éa%gﬁgotslfﬂgﬁgqeg 8P

pl ate assenbly 34 to base p ul'ly open and ope
posi tion of dlewecd0cénterphwald6¢. nEEbapses SPCarerrigRE to AEB Helamglefermed by

fully open pasjti.on [ Ot fUSi 1.(not wn in Figs. 1C and .2E but
chown 11 71 o ovgyaF s REGUTHETE. o Be® ook B b Pt
center panel 976 and theplisefl @dgddfytab flare dontiacthe emboss2hatBraketesdsors081

act as spacers t.o increase the angle at ich base plate 32 i ..
oriented, and?Hh ‘?%1“6?32 lﬁ%ﬁ%é%%“geﬁg“r %‘gg %PW@FPCFME%‘&C%SEY&%OP A
into can heaqﬁﬂﬁggogﬁ@{ng pouring. This increased vent area for
inrushing air _dimnishes the glugging effect and increases the flow

rate during dg802hg. Theowsstipn gEcloges 39p kgl 0r iy desertbge dfopgimplicity, with
enbodi nent of heh I

may b T urt ndeTeat BRE AN En G SRS b B0E I koAbl nat B ElpHOR
provi ded wi t lelsp applis tgthseperaB@ ofivhdsutes 30b ewd 30ct Hése iconfigaitiog ofhingé BAao
t he headspace. he bever age n S Fi . Addi 11,0 I
closure 30a. (Ehts B HaRUGRBER G Rl deifife Bt frodly e Plh L bl e
(see Fig. 8B)canwhipiot siggfitanely pudttie wpeight misitioas T6 3cadaiplisteths rhiguhglahge
for the inrush%qg fhr fromth %gbient’cp di tions putgide t he
beverage can PIEfPEPIHIoRmEdiag the botempestsHEagsRf &Rjee ddh.

[0094] Referr i}O@lOB? Fviige taBA4200n @B fullyQiptigkd fasBiok ] iR SMAL NS NikeRhHSEM which
grasps tab 77 and pushes or slides closure 30 over apéerture 20 until

ring 86 aligrit ORPOSNEERIPITYHEREPVefSdPY i sniED Propides e for fapingy Fugher, to
R L e TR
2009/ 062004 PET puh261) 8408273 he close position. Upon proper alignment, the torque created by
the user force applicd near the top of tab 44a may pull the basc plate up to engage the
bore seal.
[00104] Figs. 13A-13D show view of an alternative tamper evidence (TE) structure,
which may incorporated into the closure either to replace or in addition to the stress
whitening previously described. This TE structure comprises at least one TE rivet 100,
which is accommodated in one or more associated holes 47 on the tab plate 44. The
advantage of this TE over previous proposals is that it is impossible to lift the tab plate
44 to achieve venting or to slide the closure open, without breaking the TE structure 100,
47.
[00105] The TE arrangement is also advantageous, because the tab plate 44 is held

down on the closure, even when the beverage can 1 is pressurized and thus there 1s less
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[0095]In this way, the peripheral rimof curl 22 engages ring surface
or recess 90 and the | ower portion of curl 22 engages the upper face
of base plWPSWHUHYE 84, thereby recreating bore seal FETHHIOUBHBES3
seal 38 and resealing the closure. As dissolved gases in the beverage
nove fromthe liquid into the headspace beneath can end 10, the
pressure in the headspace increases above atnospheric pressure. The
resul tant force on base plate 32 creates an upward force on fl ange

user " cont i muotd o0 RFSERY, T BRINTTE Shich P abE 410Dl Rfat e

is opened to IISESarfduhdy m&mcedibjzlthfewsé hiaﬁffhieﬁttdortgs fbfr tHeellE fileatl 80 dift) the tab

causes the p 2 to.cover a seal he rtyre 20 as
previously d ?:tf’ geg};‘) ?ngéﬁﬁ&et‘@ﬁ%gﬁ% 19‘55 IFHEHH ﬁéa%ﬁ%geé“L
bead 88, the mg} bOdrbedRAHat Ry PMINTcRYEBVlE o }muﬁl@ni@%ﬂe (S]feﬁﬁ %t@@
audi bl e click, which provides an indication to a user that the

closure has basthcreus.bedE Bridees sy dredaerciiise thas fhey remain pe fedForivas hede,
and material pfropght in‘%Ee Hagﬁgnfﬂgqapﬂmreq 4€nhance this audible click.

The inventors notice that the ¢ s |l ouder than expected, and
surm se that [08H6EenTler THametl 108 at scaasedantodhd tiabA4 eifid the Solerdd 1mmxallt@10ugh

of "the top prrapienrBicieat SRt bR Al bt AT B i 05

illustrate cadfdsgudrimbitioned platctdisociintvdien perBsrealdeswppelt doey ot edch @k
ues to a user

the closure t ovid nong .ot her things, visual
during the re‘%’i‘lg@s g$o & fop of the IE fixgl 1@86‘3&0%‘6@?&’ nmgmnberifg and provide
closure. [Oowaﬁﬁﬁtpaﬁpﬁﬁ@tﬂghéﬁ@&cb bt di@feRsiAg 6f S ProAudOa having a

cover plate 42a and tab plate 44a that pivots about” hinge 80a. Tab

44a incl udes [QWéveFlg%ééééb@u%%lB @W&%aﬁl}%ﬁheﬁem@o@mﬁﬂ@fr?ﬂémié*blwgd
I ncl ude recejgﬁﬁlfaﬁl@%% ?(f)tp‘e@hdehrhcléelﬁ(‘tfeg nglgf?efa}l f} 92! églﬂte}stﬂﬁ( H'Ziciﬁh%é)g?e

of recesses a ‘incl udes a recess
to ease accesd vwal lilhe @it pdnckhlb, efd 4 elbsumtﬁ(byEml U$dns an dpertgeer] 2afiotmed

enbosses 99a.th can ned h.a,wal st tion.of .the closure
S0n T e i o b B RRe 156 B 8RE R 19 Bl BBL S LR APt et B7 4
user that cl charppera@Qdgé. sCirh 11N fgeintepesd wittdelofuds 130e0lferi Mgalyieidn closure

enbosses 99a are al |% ed with the wai st or other visual |nd| cator of
cl osure 30a. 1?8651160 i)dsposﬁlfﬂ and 11B illustrate closure 30b having

a cover pl at godhdg] andoki?d 194 ﬁ&ﬁdébﬂah;awﬁmemsmﬁ@aﬁ)%%te Ms0961y488, ang

Cent er panel 16b |ncludes a recess t o enhance finger accCess. The

| ocation of peames aboseyeelld @ﬁ@tfa@m%ﬁs withicys 123.1 Fomplétc ps@ynbhnkp4
configurati ony, 4 4e6 QYSH, u@i)ﬁ{ee[ 4624)?&7%1]' @Q@qgfféggﬁabtﬁ?é 1k 1t ag eﬁﬂ)?e%
C isall t e

posi tion, an arcuate meter’ o sure ned w
panel rei nf ostiapngeaplateudD.dh lquatw belew caver\piae b2 einlddahoae aaibasoplateuser

t hat closure 3 b is,in pr durin recl osi ng process.

[00101] Fi gs./* 128 ;4#00%%%?{) %]%tpi Lw?ﬁgﬂ‘fré’%é?)gﬁhavi ng a cover plate

42c and tab po@0e] 44KoniheplaRei140ikhaleost agettiga 48 00hickoRthe Emp@ii@bnt k66wn

i ncl udes a reccfss 97c§a§c§enhance fi nggr accg_P Recess 97c is curved
gihip

at appr oxi mat®F {41 dargrginlate LHkextends Peceldgéand mofuggs %ﬁpéltné
44c. A pair qkosbiAlEbl 2§ qméwﬁ@&d@re%teh@g nEg P8 2P 'arlgn ﬁﬁl Qﬁt-
closure 30c in center pane 6¢c. Enbosses 99c are angle tc e

angl e formed iy prtgsthﬁgfomﬁqewrcﬁf oppesingreindoes 136n Whidews é%tmn at fhe
correspondi n%pﬁr# e}{@%g%ﬁé l?j g ?&ﬁﬁu&ﬁ%%r@ﬂ?r stegl?r‘lig%gté&{plr 5?3? elgw v&n‘ffl&)ows

pl ate 44c an es tha osur € a visual

i ndi cat or t o 1&6.uden tenienigplid &5 iedl issélosgd poHti@s shetshainggloatturles738ds 4 S

In proper pog Iertltl aggrture 191. However, when the vent plug 152 is in its venting position, the
windows 156 form vent pathways or a fluid connection between the headspace of the

beverage can 1 and the external environment.
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[00102] The operation of closures 30a, 30b, and 30c is described, for
5| nplicity, with respect to the reference numerals for closure 30a.

i's unde‘P’QtzB‘b’ﬂ"”%“f“\ht the description also applies to tH{d/GRUE4E3Hh
of cl osures 30b and 30c. The configuration of hinge 80a limts the
magni tude of pivoting of tab plate 44a to 90 degrees such that tab
pl ate 44a cannot pivot significantly past the upright position. To
acconplish this [imt, the hinge preferably is fornmed near the
bot t onmost s o] [ i jS 1N
fully upri gh'tl[lb gg ti Io:%‘,yfﬁltalapEl ?42%(?}1%%5_51 S?E&Q‘%L%"\gg{”{ &n&aﬁ p[ciﬁglhrltﬁgné it Bnd
opposi ng earsaqmtotlttude:eab@\levelrasn,laewlam@hlnmw Pnowi des revesU82 xtend

the ol osed pobrmaly BUE: SRl B2 drodalbtBE e ovara

t he C:c ose pos[[)lt)llqg t&omatﬁno@ﬁrchﬂ?s gﬁgﬂ%ﬁial pbhejntoe:ﬂlemeﬁmega/h&ﬁ peafertble is
user force applied near e top of tab 44a ull the base_plate up
to engage thé‘r%Feeanélé%ﬂlu‘}eF éélilﬁﬂ’o‘ﬁllﬁéwnﬂ@ﬂi ng%"@’h%}w Videsteasis %&m dome

al ternative tp&lio B¥IHRAERrMIEh Ridcptd!r £ tab Yot HBY oUltREAIPRER iR Aome
into the closure either to replace or in addition to the stress

whi t eni ng pr edateappopitelleserrarpdds. Mitab IFP iskiftedduin weriormpen hesamtleviepars

ol es 47 on tHe TEhe e 0 QRIRAR A 00O B TRUGEERD Shh i von

proposal s i s patiertays betivser thp bsslsirice of the beferagelven 1 atd {hle akerndlertvironment. As

R o e L Tt e B Ay e

because t he t@bnepll, a;tp@sﬁgapamhelzold@wbemarpdmel tleosure, even when the
bever age can IS pressurlzed and t hus there is |less isk of "tab,
over chine" [W 1¢] a1 Vesnvaelpyiag. priseiiFrREASFRCIQDER SERlSi 1§2@p§ﬂ%ﬁ§w@eaila@mng
to the user gl %d@?n@f@%ﬁ%s%n%ﬁ@g }@%‘i’tf’ bl §b§idn. col ors for
the TE rivet 100 and the tab plate E bridges between the TE
rivet 100 and0¢H8] ho%@mfusrdetsmortab%@é@@ @mnmgﬂlbﬁomrthawgi@w@@fﬂmt
they break s e i f

the  TE b dgettingy “peieningtadflts B 2hy BlPAd (e B Flis BELEP" 71
rat her than ibtetwdae sideb@péﬁts 31l . t Tedb ity 144 mblﬂadehéh w¢aBOliog br FrbeveRBOrfonetd
100 is recesz d.nto the tab 44 and the hole 47 is small enough to
prevent fing “T4Bcess for accidental opening of the tab plate 44. The

TE rivet 100 [06]14CeReeging 18 Pigt A, bake f4tal 82 Adludes 4 pladar ($raRailslanar)
closure slides open_ it _does not catch the douybl e seam 18. the top of

the TE rivet Piaé%)mswgf 188, 4 partintions, GroameerrRiithBanegd 84 uening frea aemrlawy

vent path 'mo@ffahﬁnaﬁﬁfgﬁgﬁl%dql&)htﬂﬁlogé FRENG éigenﬁfngtugﬁfaﬂ?ﬂ &ﬁtﬂan%e 184.
[ 00107] Figs 4A throaga 21B illustrate a anot her embo
ng

recl oseabl e dc pleicddl c &6l and ong Wit eraferablb hﬂdé@pmoﬁmatqh}h@pa*mmape
112, a count

and a cl osur 215 ?L%ﬁg%ﬁ cllfﬂ@ ?&065{215%1 é?ll?%lge Bﬁ#llélcé%oﬁ’rb%g%llg% 13 ’%Anfg& %?4 a?d
116 about a mmgllS(iB@c1mb|lacimnm¢1qheeh@abf@euaer12[)r cmsdqﬂatag?;mﬂtsobmlwes an
sharp, raw edge al so j.nter vvlth cl.osur.e_ 13 for

seal " whon oPBSEIALEA B RelE FEBE Pt RebS iR Fiay eatist bl s
includes a b rngr@f@mg:@p@tedmlst@@owdqb@d@wnbI y 134, and forns a
bore seal 136 and a face seal 138 with curl 122. Top plate assenbly

134 i ncl udes [80I8hgUs iispssembledetates basgplate biZis locatgd on éh/?dméer’e‘léﬁ ofgeates
144. Inits ?ﬁé&@é E&hﬁﬁa@hﬁe ﬂa&gﬁlme@opha{g@@ﬁ%mémwmﬁﬂe e

pl ate 142 and above and base plate 132. "A hinge 146 connects tongue
plate 140 to lébmforrplf@cte@ealzlzii a[nd@m}bomirgmfeormfamg 184 Qontaas {rd émenmpst

aperture 149pg§h P‘ér diﬂforfgnb grlﬁrsreeaqﬁ%hom in Fig. 14Ais a slot.

Tongue pl ate and includes a spring 150
fromwhich a [@mug] 1 Fugl o5Manadndb ﬁu@)ghap&mre P Lig bhbplatn dBRIAEEis @ctained by a

ongi tudi nal n%letoﬁeall Il §4e lg)lﬁge Tgfx%ay Qe moId%{l %Ba c?yli%griigal (s)l];ap(e) %E(? ﬁéf&%qe‘ﬁi d'ﬁgﬁgs

assembly with base plate 132 or may be formed with an olive or bead (not shown in the
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[ 00113] A pair of side supports 181 extend downwardly fromthe
underside of lever arm 173 to stiffening the lever arm_ The di stal
end of tonYO@UYHU4a084 140 i s | ocated between side suppor tEECT{SR008/H8a3S3

pl ate 144 includes a weakening or groove 180 formed therein. [00114]
Referring to Fig. 19A, base plate 132 includes a planar (or nearly

pl anar) plate nenber 182, a continuous, circunferential flange 184
extending froma periphery of plate nenber 182, and a continuous ring

and ring 156 I Brorak ot pE 2 SRt o BeBelb AL M Runab ECREARY,

120. Accor di ngifice 193 dohtacte ntadthuowsdealidpontaceblds ef plugtis2 18&al dpleamgd 91

184, and ring [186.are gci.r.cul.ar to tch the sha of aperture 120. .
Boae o't e 139 G B RladalBt ElatclpeSHAR ndh: ARRELELG fiogn in
surface 193, @Eg. PASEprSIFOM0 ckéttshindipwhABorderoaBluhi 2hhdt ke d5R @fulrit the?iug to

tongue plate 140 is renoved for clarity. [00115] In its assenble
state, base pfsamgentabstits. | ocated on the underside of center panel 116

such that th St oSl 1
under si de of e[ggirl?r] 12%%%'?@§0@Pnnggg&gga ﬁefggbbgﬁﬁﬁt %C%%s\tﬁté alrl%gbg%nﬁ?l?,on
of ring 186 cldatthattiscludes aiseedimgmpogiond6¥t dndn lodation portioR 258 @f fasiupsdabismcter,
seal 136. [00Q I tends thnough. rture.l i e.pl at
13 and is rUERELE ek M BRI AR e R PR Bl
cylindrical shapepandaydetosceneht lthadspace asidethalcyn md the bas@alpdnairen&?. or

Uhat pl ug. 162165 486 et AT BoRvatiBRo 0PE 808 sphed 00 a pef PR 152 Hoaras
Aperture surfigGealdPsosal 261 aﬁ@ﬂﬂhﬂ'eHQQEbsatﬁ@fféhit@ﬂleﬁlﬁﬁérﬁﬁéoﬂtﬁz cREurpbatg
152 to seal aperture 191 while closure 130 is in its original or

0
recl osed posifl#t®hy rives thabexiadithpuehhelenl %n Swrng KO Rirges phugl 5% ppvarglyissoh

exerts an up 3 : I

its unvent ed“i@a{t%c&ﬁﬁrﬁ%géi%ﬁﬁ%%g% ?g%{é%@%%%eg%ggsﬁ%ﬁ%gﬂgt atgirl?tehﬁt% I n‘g%l%l
of a cl osur e Yondifasseiti {70152 useh atlevenainudi&sis actsded forpysipplugildd’ 157
and a |l ocatiao rij ' oof 1 i ter d e .eNSMI
o % near L PyBRAPD Hifine el YRR AR I S Gy
provi des a vebbvepat hway between the headspace inside the can and the

external envi nt | ug 52' has ,a base pl ate ,. rivet hol es 6,
and a spring 98557 B sgmg F%é'e pegpnd FB&&%@% f?%sug%@ﬁefa aﬁ@@ﬁetcroawe 13 33111
base plate 19f original, tREESbskOn td1e veige ntdriRdiate pfolifof, taS Tees HasCuilA419
by rivets that extend through holes 196. Spring 197 urges plug 152

\"[

¢ 3 g
upwar dl y sucho pivat tab plmtddribewdhalings fogmediby greeveold0p Thg bathom sefrgayels
and seal s ag%id%%ﬁ?ﬁoth“s‘ 18P €&tk ﬁﬂe]r%iljer sHRRL df'bfdée'dﬂ‘ﬂe ﬂfemﬁiébliijﬂa@ 1%%1‘%173
user, a lever arm1l/3 is actuated to push plug 152 ownwardly to
vent and operpivassconnicicldpiwingd drmit 103 dottageplugni 52 hed dtives iisioivowaily witiigs
above. [00118]. Referrxing to the second enbodiment, clesure 130, to .
Sctuate ol osdrat Pl e SRR AN BRER LIS 6 87 tdrede omt Banaing
i nt er nedi at e tpagirbiimatelyt Fodekrdd rotatidn dfttels 1 TQywliich ynabizs porviofunicatonYette@n
144 about the, hinge fornmed by groove.180. The bottom surfaces of ,side
suppor s 181 THHAGREC AR s S ARG B OBAGE Drigh "o oL 45 ey
| ever arm 173n\in¥0daf peQKE & @hRSlkaMBRntedbiTokd fillG QPEARd Sofird! 6301 Fovddier,

drives it downwardly until w ndows 156 are exposed beneath center
panel 116 (suedntiesportion 125 aerpaies aligned Bisthomprtty Y98 appr oxi matel y 30

degree rotati t L A i

hcadspace in [?@égian&gﬁﬁz@#@’ glﬂn%e?%ﬁ? qgt?!r?ga;bp ere tf@%é‘%ﬂﬁg ﬁ%ﬁ%@%m’
In this way, 4Sntseesbndcamiopalesaphen devroond fopdd atbbybwdrcty cdedoting and
fully openin l.osure 130. ver. |l ocatien rtio 8, ins

i gmed 1 RERROHE peirs 1 5B SRR Hrpmilifies Ruhibiogf e tioine. S et
tab 176 nor e tful A6yand SheCdptiotal dpwh@xidiaice disciRedscae U3 aR. 138N Rotation of tab

optionally apgl y a downward force either by directly contacting and
176 and the optional downward force may coritinue until base plate 132 casily clears
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[00121] Figs 22 through 25 illustrate another enbodi nent of

recl oseabl e and reseal able end 210, which includes a peripheral wall
212, a coukParkipetbia at the base of wall 212, a cent ECTERAWPNSEIE
and a closure 230. End 210 includes an aperture 220 formed in center
panel 216 about a curl 222. [00122] C osure 230 includes a base plate
232 and a top plate assenbly 234, and forns a bore seal 236 and a
face seal 238 with curl 222. Top plate assenbly 234 includes a cover
pl ate 242 an t . 42 | udes

pi vot abl e st %ﬁ@?i&%ﬁﬁo@ﬁ F%ai)feosrﬂdg%#é%iﬁf‘%\eﬁg é‘g‘l’xgé% aéﬁl%éljﬁg %E())'r ﬁjiﬁoﬁ %ﬁ%e
263. Dome pl dicavedt Zheatopl ofuighiBo pkiatg 1258 sppexBelpely ar7émnby0.6299riach)e

280 that functi a living hinge, and have th tres
whi t eni ng, tiwfe%@ﬁﬂm%é Ty el bR e.rpltsgcﬁozaf]e 38yt it is
plate 242 i nclligaiswieh £tkbRANDCHREN PithipRarlleitapeRealdovuwandRy from

its underside. Cover plate 242 is separated fromtab plate 244 by a
l'i vi ng hi nge [99121] Mlgwm@baéttlih@ﬁata@%thmimlmglnwnh@‘gre@mab@ apdinper

evi dence. A“‘%g&gélaﬂk%ﬁ@zﬁﬁoﬁﬁﬁﬂ%flgﬁ S%efi@ée‘?&el v%p%&}h; élgél?si étga'f'tahe base

arcuat e sl ot theret g S ate Inclu

pl anar (or nedmall 2p2.an@nier pirat 21 Grembeclof8e?23(k HdrtlD madudes an aperture 220
circunferential fl.an 284 di,n a periphery of plate nenber
282, and a cgﬁﬁeﬁd%ﬁ%&ripﬁﬁel%%%@%%%‘éﬁfl %Eg)inupwardl y fromflange 284. A
pair of w ngg0@28p atidsizO8%0 wyluderch @8e PRRAESE hed 5 tapetatOhsséhmblyPe48hd as

shown in Fig.. 25. 00126 ase pl at 2, fl 84, and ring. 286
pr ef er:abl y' ﬂaferéﬂs %Wh;a}%@% S§§@ég§ﬂf§ﬁ€ﬁ;g§-a€%ﬂPlﬁfreéls%?g’.l Bise

pl ate 232 inqﬂldmﬁga@ﬁéﬁg&?@%ﬁ@%@g@mﬁ;_of arcuate tongues 293 that
extend upwardly from plate nenber 282. [00127] Center panel 216 al so

i ncl udes an ap@RBLIr LBBOPIZA2 includss e piyormplerstrugtpghpstion ongaape niate 262 and

A gronmet or i hS i ! rably . in a
orass 111, 1 Abandiof piRaehs DRinc pAE TR ADREPHiE2 e Rl ELT R kol
surface 254. 2P dfaefimbtions abadeinglhatge, @8 mayridve theetress 3Gitcmng, tampacividont
molding in a unitaﬁiéé igcg such that plate 232 and insert 352 are

hel d t oget helfeatr)life |H§Jee 2Yson application of the unitary, injection
nol gled pgrt 1[01?1(2@}1'( Elrovﬁﬁp‘ieie 222 tnclideea bjél'[rdgeﬂ gﬁ'{i Eﬁireht&hdihgdowwhhﬂty from
enabl es base .plate 232 to functiqon as cri be erein. [.00128]. 1n
‘ts assembl edodp r%,ge-b%%Vérbh%?é‘?zwpﬁréfeﬁgr@a}@laplﬁw %%@y&&&%%shla o>

center panel wAl& mMcfindtAtashRidg Iﬁﬁgzesd‘ﬂﬂ haagnpef evidABY CARBGr pidtel 283 includes
contact with the underside of curl 222 to formface seal 238, and the

out board por BirtyRt apertpieRg2 2eban geeateslatlSy theebwygirg0) contacts the
| nner nost pO{[ dl@@]gOfBa@.é’é ate233 iﬁ&u&e?%%gﬁr (6r ﬁ&lﬂg P?a‘é?r%g:[a@e%é%rﬂter@S?ﬁ «

292 extends rough rivet aperture I'n anc e to a
the top and bottinmoug kiatvasfeteoge tfhage 284 raxteatiag fionpupsipA@3 of ptagnmembir@s2,

t | ot 53. Pi 255 j | ted i j 25
That pin: 285 FGF R A BRERE bkl i g BE PR A ok TG 28t
T ] o B B A B B D bout hine
O rota at e O CO al e r aboUu] I nge
280, then tri%&gf ep%%gla @%ﬁe%anﬁeﬁg{,iageﬂt%ﬁwﬁﬁ%%%% amarsgmrzm%e

and 298b pr ekgnalaye & HeRGk 200PBAEGHatE 252 fBRIAREN P IO PIRGES Ty ofRbuate
rat her are used as gui des during assenbly and agg)%l)l cation of closure

230 to cent eftonguesedd3 2ha extengdungrdlyfom plae maspheeddhosi tion, the user
ti t i t | i 2
continues O}g@U l?m e%gaélgalr ?‘Iir%l ggtﬁTlgplgClBH S ah gaBEmﬁE ng(?ﬁlagils ?}I?ag%nf ?Iﬁagtqzr:(gig pour

expose end aper 0 en rinking*or pourin
end. Thus, Cclpatue2ZIBA pwynne oanberalEis hifixgd ipp epegtuteadd Oppafeeat®wh, a press

twisting it, .an jng it, witho er lettin f tab plate

244 [ 00132] T (in@t esd e drontial 955 deiBed B hosrhin ieo2h prbfirub, Byt

to base pl at @|.£3%20Md insert 352 are injection molding in a unitary piece such that plate 232 and
insert 352 are held together by bridges. Upon application of the unitary, injection
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rivet 292 has the inherent capability of flexing to enabl e base plate

232 to ride underneath center panel 216 and to enable tab(}&l ate 244
to ride oPEHPYE¥Mt er panel 216. [00133] To recl ose clP&d(HS2IU848753,

user grasps tab plate 234 and pushes or slides closure 230 over
aperture 220 until ring 286 aligns with center panel aperture 220.
The user then pulls generally upwardly on tab plate 244 with a force
sufficient to deflect ring 286 such that bead 288 snaps over curl

222. [00134] i t 0] egh
description GPORgbEAERUmbMARIR W ek o IBLARKE ONRN picfes bace plae 232
is not |imtéedfumstiohas geacritied bkmm. enbodi nent s descri bed herein. Rather

th t i iop . inat i f the feat f
iy B S o e BB ORGRR S SR PG el S A bt 5
under st ood bypapelr>d 68schf thatithd fdt sivifich of e84 icialkoohagyith th¥\éndekddedf clrl
o oo & oty Bk e RSt g SaoBh L0 Eorp LD
peripheral walohtabit fe iRftEmBst pBRIAOL EANE2 (0k6dm béRGeA054.€r panel (16)

i ncl udi ng an ug&%r surface, an opposing |ower surface, and an
aperture (20)[098¥edRivhiei98 ehteadythrovgh sivellapetire 3B manelnmplatesii@go affratbe

| at 32 . t i .
Pocat i on. t heop ot foter SR RIohA) 25 880 MR Aatl i T
| east one of 2Shes boasmed pliadest apSRjre AMsuch thapb@t25 S (@4)s acealtvati apehare sealing

center panel béﬁ% ﬁgout the aperture (20) to forma seal, (ii) an
i nt er medi at e SPB&7%°6n in which the closure (30) is proximate the

aﬁ_er L ur ﬁ ( 20)[06180] n?I‘Zo ?@@t@dmu@é\ﬂ%(}( hubey n@ }‘pwcbﬁ ﬁ(ﬂ_@&rbe}@@ﬂi faic)j 9&;}6 4 tﬁ
ich the aperture IS exposed to ena pouring liquid throug
the aperture r(ﬁé@)dpntewia%%é?eofpﬂoaﬂer@?a(tg%ﬁ HaYasly abot heea 290 ikrnd s ate

relative to tdiguleOBoRiAER t6 3fonitd 0. TRYESHehAM MBS pRe RS &h?ﬂyédo

the internmedi ate position; the base plate (32) and top plate (34) |
being: (i) trienrbe apaingroesge bhioptherdrgupadeas goidehdurmgrissendly ad)applieation of
t he i nternedi it fully open position and (i)

t ransl at abl ec?éggrg'?ﬁglrt&r:ee 5&)?1\1/&%5 6(5 the can end (10) fromthe fully
open positi on0@i3d1] heFromtthe vanthidgiositipnsheuencontinagsac gep tabedhtd P44 dned podls er

| ate (32) bej.n war noveable into age. t. with the cente
Poer (3a) Rl BTt B ee i Goe? 2P0 RAARIE Yt ol E Frhe can
form ng at | eagt TRRgclofuré2iDmey Seadhuatdithydprfphaiaash sleebd4, 2wistiigit, and

re-seal abl e cap, end ¢onbi nation of claim 1, wherein the base plate
(32) further HeHigdleahauthsisey lotige gy a0 RHEBY to ride on a cam

surface to al[b@m;el A HE BN SRR/ RAEh P o PR BloR) 24400 63R)pI 8932 by

the top plate (34) to enable venting. 3. The re-seal able can én

conbi nat i on dfvec29Rihas the ipliveené tapabibity ofdloxing| tacrablRpe platei2dd éride
undemncath center panel 216 and to enable tab plate 244 to ride overtop center pancl 216.
[00133] To reclose closure 230, a user grasps tab plate 234 and pushes or slides
closure 230 over aperture 220 until ring 286 aligns with center panel aperture 220. The
user then pulls generally upwardly on tab plate 244 with a force sufficient to deflect ring
286 such that bead 288 snaps over curl 222.
[00134] The present inventions are illustrated by the description of several
embodiments. The present invention, however, is not limited to the particular
embodiments described herein. Rather the present invention encompasses any
combination of the features of any of the embodiments and natural variations thereof, as

will be understood by persons familiar with closure technology.
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one or nore protrusions (81) that enhance the inclination of the base
plate (32) upon rotation of the top plate (34) relative to the base
plate to enable venting. 4. The re-seal able can end conbi nati on of
claiml, wherein in the closed position, the base plate (32) includes
a conti ngoeus,;fl ange (84) for formng the face seal with the underside
of the center panel (16), and a continuous upright ring for formng
the bore seal with a lip of the aperture (20). 5. The re-seal able
can endl.combh patt ¢ndrsormination eamprisifgay reetal canend 619) phdueesalable)clasoredBP)s es

a tab plate ed by a living hinge. 6. The re-seal able
can end comﬁ%ﬁﬁt}?go;\th%?ﬂ%g im5 wherein the living hinge is fornmed by

a v- grahvear(e&ﬁ)(ll‘D)@pmpdSIbgn\pamhetdhwaﬂél:ﬁ)phaneer(tdxﬂgandr(w)arheamémnqdl ate

(40), y lifting of the tab Iat auses the si ef i ned
by 1 he v GPEBRTBE Tt sirfBach OPRRTA IO ET HRD ACGEn SEERIeddON BT
tab pl at ahdréthoughe transmtted to the anchor pl ate (40) and
thereafter transmtted.to the The re-seal abl e can

| at e
e co it Hatire OB FormIing Sbss ISR e tebRale (igoupied i the Bote gl 4

to the basgspbaksn, (tﬁgéloalre U@?héwﬁgsm d @s@a ip@8tiIGNG Wiieh RASE: P e 32)
i ncl.udes a bead §88 adapted to engage th the rimof the aperture

(20), to bgbamatadBaad tqpeplaf@(% kontans ei¢ captpr pangl (16habent thp apasise(2P) ot e
(32) t Omefgygﬁggeai h&) J?Pihérrg te Bﬁ uxc;'r_h? é.r ‘?aﬁﬂé‘l:lé € (RFR pggg{nafm nation

of cl ai erern t ase I nc es one vent
groove ( 3Byrtura(Rip beichot eeadbdf andd(iin afﬂlkbsa\pmtmsmen weehich e aperse (A0 tse

(32) and th se& Pooergtlgﬁ’gué‘%ilq“%ere‘%hﬁfehq@% e(gp The re-seal abl e can

end combi‘hation ate (34) includes at
| east one vﬂn:tbasd pjhte((&m)bcmgaﬂapmwdrdﬂpmdﬁabherelatﬁd ouhgiap iplaten3dgkeri he

to |l ate (34 ent a abl.e can end

coﬁb?nati o§1 0 %ﬁﬂ\%f}\{e ﬁﬁﬁ’éagf’ﬂﬂ%‘& Eag‘émﬂ? & PPYYY™ el udes a ri vet

(92) that Cﬂttpia%plht’ﬁéﬂl)&ﬁd pp3ilte (B9 beiagd Hhpintlonbleltedethel Zhxivt GGt bal -
l.e.can end c m 10, .wherei.n the

11. Th
rivet (69r2)e .Sga'?ﬂa@%ﬁOW%ﬁ“W@Gé%rﬁg%%&@%e %‘Y op¢ibPqsiiosanf Gl e can

end conbi nat i @hnsBiatld @igdhdr reMi@s ©ith: @An@{10) B nt ML fillyaipen &‘ﬂt)on&ﬂ%et he
bottom plate (32) includes at |east one post (96a, 96b) t is

i nsertabl e i niETARAIASACIIPE CPHEAEIZERY) formed in the ot her of the top
plate (34) aied)agéxﬂatbm)@a;nglu? ts‘fd(ﬁ%avaasleﬁﬁts\éﬁgﬂgcﬁxeﬁmltme eémérf;s%netmp
ate

plate relative to base . The re-seal abl e can end
combi nati on ofl6g framﬁﬂqmtmwéﬁerpoemn fea fespalas pasisiop Sarmingat|ispgicapeft ab

having at | eaghoang.dprnnaid sext ending protrusion, (ii) the center
panel

2. The re-sealable can end combination of claim 1, wherein the base plate (32) further
includes a wing (98a,98b), adapted to ride on a cam surface to allow relative

movement between the base plate (32) and the top plate (34) to enable venting.

3. The re-sealable can end combination of claim 1, wherein the base plate (32) includes
one or more protrusions (81) that enhance the inclination of the base plate (32) upon

rotation of the top plate (34) relative to the base plate to enable venting.

4, The re-sealable can end combination of claim 1, wherein in the closed position, the
base plate (32) includes a continuous flange (84) for forming the face seal with the
underside of the center panel (16), and a continuous upright ﬁng for forming the bore

seal with a lip of the aperture (20).
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i ncludes at | east one recess, and (iii) the protrusion of the tab is
adapted to fit into the recess of the center panel (16). 14. The
re-seal abl e can end conbination of claim1, wherein the center panel
(16) includes enbosses (99a) to provide an indication to a user that
the closure is in proper position for reclosing. 15. The re-seal able
can end conbi nation of claim1l, wherein the closure (30) includes a

t anper $£Vi dahe ge-sdahablztadn end ddnbifhiennéclsioal ,adtleeic the tepplate ddicnapiises of
clai m 15, wherein tﬂﬁ nP V|dence structure includes a rivet (92)
that engage@ ‘3P My &3 Barticutaly A8 Bgs- b1 ate (34) upon appl i cati on,
the tab being renovabl e fron1the rlvet (92) upon initial opening. 17.

The can end, gonbin on of . cl erein 0 t

conpri <es a 8%?“"‘%?’ DAY '('Jauoﬂ Ogﬂc ot Whﬁgre%" ﬁﬂ ng%j %(fgnéaojd%'
cover pl at eg4ddoies(30) Girfhed Eét%en/l(he tad puzhe@amhiorn qnbhir@l:(té@t))) tvchereby
facilitate erX|n of the anchor at &gq% gy n the enin
process. 18liftingeof thedabpigteddins aH%‘Ft“ dgf f %"PgY% Q

force for OQﬁ‘J‘hﬁ'igg itSrc &l :{Rﬁﬁéd % :ﬁepcab bRE (Y afe WERItE to THRANEHRS? parwkm)
conbi nation of claim1l wherein_ a omnmard force for opening is by

| ever acti oﬁﬂ%ﬂ‘e@aﬁﬁﬁfﬂﬁfm{tﬁét@éﬁb‘tﬂeé’i“ée( 2).

7. The re-sealable can end combination of claim 1, wherein the cover plate (42) is
coupled to the base plate (32) at the first location and the base plate (32) includes a
bead (88) adapted to engage with the rim of the aperture (20), to give an audible

“click” upon application of the base plate (32) to engage the bore seal.

8. The re-sealable can end combination of claim 1, wherein the base plate (32) includes
at least one vent groove (33), adapted to define a flow path between the base plate

(32) and the top plate (34) during venting.

9. The re-sealable can end combination of claim 1, wherein the top plate (34) includes at
least one vent slot (41), adapted to define a flow path through the top plate (34) during

venting,

10. The re-sealable can end combination of claim 1, wherein the base plate (32) includes

a rivet (92) that couples the top plate (34) and bottom plate (32) together.

11.  The re-sealable can end combination of claim 10, wherein the rivet (92) is hidden

from view by a cover.

12. The re-sealable can end combination of claim 1, wherein one of the top plate (34) and
the bottom plate (32) includes at least one post (96a, 96b) that is insertable into an
aperture (56a, 56b) formed in the other of the top plate (34) and the bottom plate (32)

to prevent rotation of the top plate relative to the base plate.

13.  The re-sealable can end combination of claim 1, wherein (i) the top plate (32)

includes a tab having at least one downward extending protrusion, (i) the center panel

]
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14.

15.

16.

17.

18.

19.

includes at least one recess, and (iii) the protrusion of the tab is adapted to fit into the

recess of the center panel (16).

The re-sealable can end combination of claim 1, wherein the center panel (16)

includes embosses (99a) to provide an indication to a user that the closure is in proper

position for reclosing.

The re-sealable can end combination of claim 1, wherein the closure (30) includes a

tamper evidence structure.

The re-sealable can end combination of claim 15, wherein the tamper evidence
structure includes a rivet (92) that engages a hole on a tab of the top plate (34) upon

application, the tab being removable from the rivet (92) upon initial opening.

The can end combination of claim 1, wherein (i) the top plate (34} comprises a cover
plate (44) and an anchor plate (40), and (ii) the cover plate (44) is rigid relative to the
anchor plate (40) to facilitate flexing of the anchor plate (40) during the opening

process.

The can end combination of ¢laim 1 wherein a downward force for opening is directly

applied by a user

The can end combination of claim 1 wherein a downward force for opening is by

lever action of a tab of the top plate.
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