CC1(1 WO 2011/ 156140PCT/ US2011/ 038050 FLAP SCORE

VENTI N@@©r<QAN END CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] Thi s

appl i cat iwo 20l1ai5est0t he benefit of U S. 12/796,972 fil edPCuns2@,1/026030, t he
content of which is incorporated herein in its entirety. BACKGROUND OF

| NVENTI ON [ 0002] This invention relates to containers, and particularly to
venting pressurized containers for beverages, food, and |ike products.

[ 0003] Internal pressure in food and beverage cans may subject the scores on
the ends of these cans to high forces upon tab actuation and the subsequent
formation of cracks in the scores. In sone circunstances, high interna
pressures can cause sudden unsafe score rupture or panel failure (for
exanpl e, m ssiling) upon s include a venting
feature in pressurized cg gegﬁwﬁﬂhié@g%@@ pressure and
mnimze the possibility of unsafe score rupture. [0004] To achi eve venting
in conventional pressurized beverage cans, can makers enpl oy a score

st ruct TROSHREFEREMCE MOt RBLATEDPeAPPHOASTIONSi tial actuation of the tab
ruptures a vent portion, which is a portion of the nmain score i medi ately
in fronoood the rlihiedppliddtonwddiins plios bdnefit 68U Sepa7as,em fitedduhde, J0a0thpart  of
the score by a check slot, which has a score residual (that is, the netal

at the C%tte’fl"(ﬂﬁvblﬂdtﬁén%mré'?edthﬁ@ﬂn ingts itiEsker t han that of the vent portion
of the score. The check slot inhibits propagation of the score rupture from
the vent portion to the main portion of the score while the internal

pr essuAVERGROUNPLRFHINYENTPNcKk in the vent portion. Second, the user
continues to actuate the tab to rupture the check slot and propagate the
score MOW2ire ar dbidinyendiopgelates pregniginerd.cod Pprsobkyrte yaritng presspeeddal |y in
Iom1|nt re or ure applications, are often packaged
in cans ﬁggFﬁH%fg$%ﬁ§%§#?§£g%ah%gpgwﬁaah ch a score defines a |arge,

renmovaljp@3¢ent er i@l predsukaln fosd ahd beseehgk @atidr@ay ety theasaetes st el dodabf upon
actuation of the tab, the tab nose ruptures the score. After |n|t|al
act uat itk 6#nsttAdighgigioes upaisiab sgiupton "h‘léi the pubssrenfoamational Wl nghs upt ur e

the SC%E&eébﬁ%Bmte"&?rcﬁﬁ%}f@ég,l Kgh SISt ﬂ}%ﬁ%es can cause sudden, unsafe score rupture or

panel failure (for example, missiling) upon opening. Typically, can makers include a venting
feature in pressurized cans to safely release internal pressure and minimize the possibility of
unsafe score rupture.

[0004] To achieve venting in conventional pressurized beverage cans, can makers
employ a score structure that opens in two stages. First, initial actuation of the tab ruptures a
vent portion, which is a portion of the main score immediately in front of the rivet. The vent
portion is separated from the main part of the score by a check slot, which has a score residual
(that is, the metal at the bottom of the score) that is thicker than that of the vent portion of the
score. The check slot inhibits propagation of the score rupture from the vent portion to the main
portion of the score while the internal pressure vents through the crack in the vent portion.
Second, the user continues to actuate the tab to rupture the check slot and propagate the score
rupture around the pour opening.

[0005] Food products, especially in low internal pressure or negative pressure
applications, are often packaged in cans having full aperture ends, in which a score defines a
large, removable center panel. A tab is affixed to the center panel such that upon actuation of the
tab, the tab nose ruptures the score. After initial actuation of the tab, a user pulls the tab upward

and rearward to rupture the score about the removable center panel.
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CC 1(1 WO 2011/ 156140PCT/ US2011/ 038050 [0006] Sone prior art full aperture
can endqg; ssuth as disclosed United States Patent Nunber 5,232,114 (Zysset),
have a vewoi2ag/fsedbure. The Zysset patent discloses a " roundiSach@®3sogent
score that is formed in the center panel behind a rivet for relieving

intern essure, or vacuu nd to te flexibilit war d
overa 00 % pe SafteatEr At Bhoript B St R fiStatea Ry SRS BREL Cave o
cent r alNdn¥@’s, 801t 4 PAyR @vsalvenﬁ{%]@%% TR 2450 DatchedisQ¥iQ R nyukieke ¥
fromthe inner portion. '0007] To i nhi bit sudden score propagati on,

noust achet ssoertbat i forigd dn tbar@snt@f pang! behend orimeidonielinving onrterash mgssn@sqrdual

t hi ckness e residual of the in 0 t|v

it nnesitdpa ik EemplHSEIRE A S iR Sheer Rl fs E hueS b it € Pl
the i ngdusRORd V&t scddptinve Al deh@d] 1§1¢@[rp@rtfdmhuraq)aﬁfofbh%r pbfidhs BAf &itewd near the
rivet, the increasing score residual thickness encountered as the score

pr opag@usardlydTae herApTPOSEENI ng. [ 0008] Uni t ed States Patent Application
Nu ”ber 75‘33114 T(()Hﬁhllgit%hgclen s%or%'spﬁrﬁggﬁt%& Qrfo‘{ﬁ{agt'ué‘&o%% fi f&%"daﬁgoh&t sipnal
pressu si- or above, as so I mes found 1n packaging for nuts and
ot her ffomkd wlﬁnﬁmretaang irsichal thécknagsd Tthiaeis| thks 8cord hsidualefithoimeoportibe iPpr esent

i nventi on have found owever, that the venting structures disclosed.in the
11/ 53319atiyely mneAgﬁm thepqonregidualpftheouterarion that waRECsAller ﬂ‘{f 1H1i“§ﬂ’é’F“°n-

i nterngl epoﬂrlﬁi%lﬁpsrc%?e ru?fﬁ?@oiat‘ﬁe fitheP ?br‘u@ﬂ E{eﬁt{ffé’ Bvetafid 1ﬁé?@isﬁ{gosrcgreqéﬁ

suitable for comrerc use in pressurized cans such for car%onated soft
dr i nks thibleess emmodnteted alsnlk@scofd)ﬁﬁﬁqmsvm:; oipal orfchingki ng for venting easy

openi n ends _has en cont eci al | 0 iy in |b|t|ng
or s|039ﬁﬁ? scoréJh Eﬁﬁ ﬂﬁéﬂ%ﬁ*ﬂﬁmgiﬁpéﬁﬁ' §?¥ﬁgﬁnﬁﬁgﬂ F% ©ar r est
t he SCQ%ﬁmﬁHﬂthﬁwnéHﬁ&n@%n&m&%&ﬁ&s%kp&w%ﬂv@%g@&ﬁaﬁn&ﬂﬁﬁndhﬂ&kﬁ%%h grscore
residual in food can ends, and the break |ine scores in the 11/

appl i cautsond otV t{noo l@}lfﬁﬂ@ﬂﬁmra@déhﬁt likaavihstinemtore pf @@@msgntanﬁ@woa;hpmach

t h .
rechani @t BOSFRECFroBE \E8E P fRT B I P D b iomans 8 ¢ ne
can i nts@itanﬂé foR lo@SsSHilven of IRk Srksinyi] Ilmmwsesdchas V@Rt HAAb6ve, BRE BlésForehee Nt
score is configured to create a flap upon rupture, the can_internal

pr essusBitgde for sgamestialiyse i prgpsurigedeans KRh sy aeaéb%pa@@n&oftdbm rRger, Taé the
invent g5 have found that the flap creates an opening sufficiently large to
vent can internal pressure of 70 psi or greater on an industry standard
vent t ¢6009] Mor eo\myertivmalthiikirgy fou eénting candopminpods chayhdsedews ef ¢dntbr
venti ng pre? % es Iome I %n 70 f i n sone applicatians
cspecially by ternporarl y inhibiting or'slowing, score rupture propagation by features that
mechanically arrest the score rupture, such as a check slot in beverage ends, increasing score

residual in food can ends, and the break line scores in the 11/533114 application.

SUMMARY

[0010] The present invention represents a new approach to venting pressure inside of a
can. Rather than structurally or mechanically arresting score propagation, the present invention
enables the can internal pressure to quickly rupture the vent score. Because the vent score is
configured to create a flap upon rupture, the can internal pressure acts against the flap to quickly
create a vent opening. The inventors have found that the flap creates an opening sufficiently
large to vent can internal pressure of 70 psi or greater on an industry standard vent test.
Moreover, the vent structure and methods may be useful for venting pressures lower than 70 psi

in some applications.



CCd 1(1 WO 2011/ 156140PCT/ US2011/ 038050 [0011] Accordingly, a can assenbly
havi ng@ vem test rating of at | east 70 psi includes a can body and an
easy operwoanilgnsdidbhat is attached to the can body by aPs@Arseo1Ti8808@&n end
includes a center panel, a main score formed in the center panel, a tab

coupl e the center .panel by a rivet, and a non-arrestjn ent. scqre
For mea 14 ho® certtepapiRaa stk Fiving DSt G Bt abicrd Z0uar e
rivet GeRbE&dY dd¥ean daby dpdh ddichd Bfat isPHRERId B dAMDdY BPla sexheNte bam@ryer sel y
outwardly fromthe cen%ral portion; and (iii) a pair of side portions that

ext end indedes@rcdnter panchradsaiofscarh éormgdan die qsoter parsd, aoipbosuntled torthe centiermahel
portion. In this way, the vent score for a flap t ha hi.n f or,med
et weonventyehdf adftarish g B S el Gmyg e ReinSurk ) o Ei-Lphig ochfta

conf i gugeatdo Ml tentéing (IPApait bERk@E poRlioRhatRARnH MiahdvdtscBCsutabidpn of

the tab such that the flﬁg_nnves approxi matel y about the hinge to vent the
i nt er ndfonpthessuird popitast aniiiiya peinel vigwribpes tharestendgey wagh@omismds pbihel on a
full a . P r , t S t j.ally

uni 1 or R eebpatBRConpodfe Ak RALBIY 1h Bty KD S 63l Secte PGt AR iR

cent r alhiperfomanl beswedn the asgik cads dffthedcobssidOportibng KEte wiehastord Reoafvgradie vent

score in the lateral portions. The |l ateral portions of the in score
ext end "YRSHTREP &Wnyaéqeat@g ROt UpRR 1%%%@“%?5 vl it B opanoes or var d
of the agfr)]féﬁhnﬁgl?taEBﬁt' B€hinkO %MQHQ%QBEGQSL@QO?IQSJra@iﬁﬁg thoRtathd anel is a

i nventi an unseaned, edsy open beverage can end I ntludes a peri pheral
curl capabvablopanskam figl 4pegetchad. with a can body flange, a wall extending

i nwar dl nd do d romthe peripheral.curl,. a center.panpel, a main
score AGVRLG ' BhakEbN: B Fahword e B rwEl nipfasrt BBRl "l « ab
coupl edhtepndtiVelyC BRtvBht RBREksiBYal @t fHc\tBhtral Oich I8 Medf L BLKNG, YEMickeLMRE,
formed in the Center panel. The vent score includes (i) a central portion

| ocat edhq asraggrdnigicors injthelatesd pograns ndhe (at¢ryl porperisrof dlic mainescearic gytenti ons

that extend, transversel ut war.dl romtihe central .portion: and (iii) a
ot oSt s SRaRe LR e LR B TR GRRLBE M BT &

porti oneoIgpPosi t e\debrlimeidtanalhePAPLtT theliiCeMRAT b GREEMES caAPGHh®cOEragor m ng
a flap having a hinge forned between rear ends of the score side portions.

[ 0014] Preerd wiluges 3 Rariphsr cuid sarableaef sgangingdegatharavitha eamitady flagge pevall

residu jvely re. I I e tion is
a1 cactndnefi IRl A o rdlg Honf R TR IR, o Bntir TnETRLA s BRL

| at er alfoypmudtin eescentidh @aha tieit dbfigpm ratrhovadlcepanen d tdbosonpled|ty theadcater pand by the

central  portion, and preferably extend to or forward of the rivet .
cent er MVl 20¢ BHIBPREXBENCALSCE REBehEYthasedepagel. (s Vspbiser mplﬁg%%m on, a

punch gk, EBHiJn%EQt&ﬁreMa?&‘ bf # ﬁ%teceﬂt!%rlﬁle? ?g o536k df@@tbﬂéﬂgﬁﬁi nOBEC I ace

and a vent score punch surface extending m't he base ace. The punch
sur f acdransickagtiesutvaldlafroonrthe dentevh porilon pordt (110 paooetsett poetzonsdha esfend cent er

por Tt ePLashRndR,Lp el centerl e, Loraliont (1) 3, pelr ol
porti oRyfaiiehihg & Fhp BaRAb b hioe FhBR ARV AN SartdAds o LRt 88Kt sid&/pditibns.
[0014] Preferably, the vent score has a substantially uniform score residual.
Alternatively, the vent score residual at the central portion is at least as thick as, or thicker than,
the average vent score in the lateral portions. The lateral portions extend forwardly relative to
the central portion, and preferably extend to or forward of the rivet centerline.
[0015] According to another aspect of the present invention, a punch tool for forming a
vent score on a can end includes a base surface and a vent score punch surface extending from
the base surface. The punch surface includes (i) a curved central portion located rearward of a
center point that corresponds to a rivet centerline location; (ii) a pair of lateral portions that

extend transversely outwardly from the central portion and (iii) a pair of side portions that extend
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WO 2011/ 156140PCT/ US2011/ 038050 rearward from ends of the lateral portions
opposi te ther central portion. The vent score is capable of formng a flap
wi th a hiwigeolssat4ed bet ween rear ends of the score si deCpaseilg38050
Preferably, the punch surface extends fromthe base surface by an

approxi mat el y. uni f or i mensi on .t hr oughout th entral portion, lateral
or 1 R aHfTaR cp el BB ORI PPUABF ETEHOPOT 0018 AL TS tHIAdS 9ot
anot helor asRfkd a Ahp Wi AHIBSEREatb DY QNP oar éndTRIFARGcBFe VR driGns2 FedRrdfy i Ng
internal positive pressure of greater than 30 psi conprises the steps of:

provi dithgpunch awfvaxtegdafroimthe barsslsupfresuareanpaeyimgtelf ugfaatdmenfiem 30 psi
and thepn initiagting rupture of the.fla re.to e | e . can. .internal
or essusmopghayt Bl Bleiatat Mo b i35S B8Rt Sar BRrRR " he 1 ap,
t her ebyo@rebl i ng ARbidiniGtoanetheF Bt oTehEpreshe Bivéidn, B ghcliiRPof vEREn€@Barhas an
end having a tab, a main score that defines a pour openi r(;% and a vent

de

score MRHENEHEETNAEROSHIVEI RiRSSUEED ERaTHhanmG psacomprisss 85 stepsiolides t he 1 ap
score pi | . i . The inLtiati . i nced by
dof | ectoipd pRALEL o BRAHA Bepbliifind Db BBl SERSHE MO RIRECPC, 1Y
fl ap amgbtpreafalgaflapostond totdneblt lcapinsanileresaidts pwiphfat tupiirk s thafap BteEhd
DESCRI PTI ON OF FI GURES [0018] Figure 1 is a perspective view of a beverage
can il ItQ égﬁ{éﬁ ths %Eﬁ‘ﬁgﬁ CRRHInE yenfinpeand promepipg ¢ fﬂr%e BHding preap d he car Bt an

i nventi J: i ] .54 j £ ORN;

[ 0020] 15 g e g HIE 2 b sCoRO o g8 B Opened B PLert [ PR R ey s
transpdd®m to i [Mhasnitiatie stéeinekidts e dlap scdrd PROLRE gpwerdBy alouaa hoygevilbw of

the can .of .Figure 1, with th ab repoved for clarity; [0021]Figure 4 is a
crose SuBeitndr Gieaibhehty Gl ino il e rewShart R i e Tt s

confi guigldcemeReIrakeseam %ﬁtib@o?{h@@l@p@@&% oc@it wihew ngs@iy. open flap in
dashed lines for reference; 022] Figure 5 is an enlarged view of a portion

of Figure 2;
BRIEF DESCRIPTION OF FIGURES
[0018] Figure 1 is a perspective view of a beverage can illustrating an embodiment of the
full aperture end of the present invention, in which the tab is in an early stage of its actuation;
[0019] Figure 2 is a top view of the can of Figure 1, with the tab shown as transparent to
illustrate the vent score;
[0020] Figure 3 is a top view of the can of Figure 1, with the tab removed for clarity;
[0021] Figure 4 is a cross sectional view of the end showing its peripheral curl in its

configuration before seaming on to a can body, but showing an open flap in dashed lines for

reference;

[0022] Figure 5 is an enlarged view of a portion of Figure 2;

[0023] Figure 6 is an enlarged cross sectional view of a portion of the can of Figure 1;
[0024] Figure 7 a perspective view of the rear of the can showing the vent score ruptured

and flap slightly displaced to form a vent opening;

[0025] Figure 8 is a perspective view of the beverage can of Figure 1 showing the fully
open position;

[0026] Figure 9 is a top view of a punch for forming the vent score shown in Figure 2;
and

[0027] Figure 10 is an enlarged view of a portion of the punch of Figure 9.



[0023]Figure 6 is an enlarged cross sectional view of a portion of the can
of Figyre<4)n[0024] Figure 7 a perspective view of the rear of the can
show ng twe 2oantsesleore ruptured and flap slightly displ C&dse@1/088080 a vent

openi ng;

[0025] Figure 8 is a perspective view of the beverage can of Figure

1 show 26) Figure 9 is a top view of a punch
for foFﬂ?ﬁ%ﬁﬁﬁ25§éﬁﬁﬁgﬁﬂﬂg%ﬁ%ﬁ§ﬁ€Nﬁ 'gure 2; and [0027]Figure 10 is an
enl arg eM/of rtio t he of Figure 9. | 1 WO

2011/ 13@% PCT/ USED @%ﬁ@?fl@éﬁ ERPPRERI B kit R s eAs

il lustr,aged ehc[‘lf ' 99&3%2 dnd Houahe Sindl t%@&hé’ﬁ%ﬁaﬂ@aﬂl iBQefér g%ﬁ@le%ezﬁﬁ‘@6b0dy

12 and an end . Body 12 and end 14 aré j oi ried t oget her

y a seam

pr ef er &w¢fgratibu bb@y sz cbbverProphledratyh wd bovyd I2ounse ar 8 dhnéhevepagsl cadibady and

i roned 1
plece 5?

PR Fom e flaere LA AR ATy bt pls s d S i P fiss af ' ©

si zes, dh@ﬁmﬂ&%ﬁpHﬁreﬁﬁmﬂ@ﬂ%&mn&ng%ﬂﬁ&aaﬁ@gz38mﬁ%ﬂ%§a§dﬁﬁ&néﬂ@vbﬁﬁm”ﬁtrlC
vol une eqU|vaIents
equivalents.

[0029] In its unseamed state shown in Figure 4, end 14 includes a peripheral curl 23, a

wall 20, a countersink 22, and a center panel 24. As best shown in Figures 1, 2, and 3, in its

secamed state, peripheral curl has been manipulated to form a part of seam 16. The end

preferably is a 202, 204, or 206 size, although the present invention encompasses any size of end.

The present invention also encompasses any configuration of wall 20 and countersink 22. Wall

configurations may include straight (B64) walls, inclined chuck walls, curved chuck walls,

multipart chuck walls, chuck walls with features such as shelves, kicks, etc., and the like.

Countersink configurations may include countersinks with straight sidewalls, curved sidewalls,

narrow beads, broad beads, folded or pinched beads, and the like. The configurations of the

ends, walls, and countersinks contemplated by the present invention include those marketed or

sold by Crown Cork & Seal Co., Ball Corp., Metal Container Corp. Container Development Ltd.,

and Rexam Ltd..

[0030] Further, the present invention is illustrated on a beverage can end that is

preferably formed from a 5000 series aluminum alloy. The present invention is especially suited

to this conventional aluminum alloy because of its tendency to tear at the end of the scores. The

present invention is not limited to this particular alloy but rather encompasses steel, such as tin

plate, other grades of aluminum, and the like.

[0031] Center panel 24 is circular and includes a main score 26, a rivet 30, and a vent

score 40. A tab 32 is affixed to center panel 24 by rivet 30. Main score 26 is continuous to form

a removable panel 34. Rivet 30 is formed on removable panel 34. Tab 32 is affixed to

removable panel 34 by rivet 30.

[0032] To aid in the description of center panel 24, primary or center reference line Py is

defined as extending through the center of rivet 30 and through the longitudinal centerline of tab

32. For the vast majority of commercial tabs, primary reference line Py, will extend through the

point of initial contact between the nose of tab 32 and its point of initial contact on the center

panel. Transverse reference line Ty is defined as extending through the center of rivet 30 and
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[0029] In its unseaned state shown in Figure 4, end 14 includes a peripheral
curl 23%caswall 20, a countersink 22, and a center panel 24. As best shown
in Figuresokprizisewnd 3, in its seaned state, peripheral PCHAUS201a93898€N

nmani pul ated to forn1a part of sean116 The end preferably is a 202, 204, or

206 S|ze al t h.the present i enco sses any.size.of en The
or eson eI UURREH F BBBRCBas Q0 Dhy 106 ARG AF BRSO Do darnd 3o ipalel
count e tﬁ%lgala%?e devidbd b§;€H%ftb19 Hft% 's@aﬁ'ﬁ aﬂ@ arhflQ |té' Q&lt&‘fﬂaﬁblgm td BE X teWethhsS .
inclined chuck walls,” curved chuck walls, nultipart chuck walls, chuck

wal | s wenthr pamgt 24 definssia Iplans usttesevi@md dxlumi@meétstate l%mdaIWHefetan@lln(Bunt er si nk

conflg rati ons e count er trai si de u

S oo BHAR T ol 15 BRHOh Sh I3 Pk IRt fitha Baf Beioh Sn f ESH

Iike Thetab@bdli gurati ons of the ends, walls, and counterS|nks cont enpl at ed
y the present invention include those narketed or sold by Crown Cork &

Seal CdV033Bal | Ccorgpt scomﬂ%mcwﬁ% acerdral poition 4onpar %hateryé\peﬁmﬁréﬁ@ and 4ob, and
R
€xam lahﬂa air%le‘alfs Eg{tfqﬁg%g 2 3 e&f@‘eﬁ) t %ﬁ%gﬁé&é 30%46‘ r%lZéJrﬁ&?Q BPyéht

beverage cC BT en I es a um num

al | oy. sddre 4priesanticd a\ieatterals ar@;ndsp@maﬁbdnyerq)urﬁcﬁlobftrozet Bo.sOppwvedndo nal

alunlnun1alloy because of |t§ t endency to tgar at the_ end Ff t he_scores.
Fl 1

The pr &8¥Ft PPHIABI SPTdSOREtd pha! et v Qe tgasverseariarengs 189 TouEndsstther
enconpasses HakRfAl42 ﬁaﬁg? @@r‘résilpgncﬂhghﬁer AR 1953 F&%ﬁtl&{s A4l AP nrBiNh the

i ke. [0031] Center s citcular and 1ncl'udes a main score 26, a
ri vet 3@nsitiok Zbéla\,aadt44bmhleh pﬁ:ferébhyabe a&prosmafeﬂy sterdightt @and engled frpmrm’[rnaélz by

t 30. Mai 26 t to | | t
50" Ts foribee B Pehoyannd® pafi Sonaytoin T Sdety T HoraDBral ddher 34
by rivekia@e elﬁé}g%z]b@alg; (@hdtrig ga%r@lgspar IR kPRl S S RSEnRANRI T, 34nd P i mary or

as

center reference line defi ne extendi ng t hrough the center of
rivet mtvaardllytrhlrabugw e 300 ngide pditivad Seemdeilh @xéemjlfgen@z@lls pearwand frdme ovigst

nej orit caonmer abs, ref [ enge PL. wi | | ough
he poiHE o SRATBP SR 4hE 48 b GREH cpRUTRECER pt I8 "t Y SO SOy

i ni ti aleng@NfeafinaGdhstI28 a6&BLEr TREREIt scobt aieViRtiSas mal 8¢ emsed,|dufled, br ahgled
defined as extendi ng throgg@rthe center of rivet 30 and CC/1 1(1

2011/ 1582uoRCthesdonationgobibe yertseprgi @ithey map singdy pe theegngs p%frt@ﬂ@ﬁé@el i ne

PL. Th I Jlines PL and TL is parallel to the plane defined
by thegvﬂbﬂﬂ%h éhgggéﬁ%ﬁ paraIIeI to center panel 24, to the extent that

center [@@B4¢| 24 dehinpessd & folraskon theirtmosaddapahcdB4 bistseanmatmataddes SHrdndar y

referen i e PL. di v| des n end 14 into a front portion on the side of
the t ab hotedspertions Sy arﬁio?(ﬁla Shilg 36 fredefingd b Rirsebie A inecgoIs{oRht

Z ggr e HritRDrUHSS6as &ty RREAIHRRI42 hdAclal BbrtioRt 8624ndPR IS FP@pand
56 are defined by side portions 50a and 50b. The rear of flap 56 is formed (with less specificity
in its location) by hinge 54. After rupture of vent score 40 (that is, when the flap is in its up or
open position), the flap is referred to by reference numeral 57, which is schematically shown in
Figure 4.

[0035] Dimensional information of vent score 40 is provided with reference to the
enlarged view of the tool 80 for forming the vent score in Figure 10. Preferably, a portion of
vent score 40 extends to (or approximately to) or forward of the transverse reference line Ty to
promote movement or hinging of the tab and rivet. For example, lateral portions 46a and 46b
preferably extend forward of transverse line Ty by a dimension D;. Preferably, D, is positive and
between 0 and 0.050 inches, and more preferably between 0.010 inches and 0.032 inches. In the

embodiment shown in the figures, D; is approximately 0.021 inches.



and a pair of side portions 50a and 50b. As best shown in Figure 5, central
portior@2<0f vent score 40 is rounded as it extends around the rear center
portion ovorouetsel30. Opposi ng ends of central portion 4PCgAiSend/ogosmar d
about the rivet toward transverse reference line TL. Ends of central

portio yield to correspondi i nner_ends of |ateral portions 46a and
a6b t BTt ¢ andids RRTEORRADAAH Snre Ry mecr L o ind srn aidiatisny
strai ghtat g 58591 @chtds QM At ARk Yo RInGhENTRe lvérﬁ%pahngys ABwangkguk that is
approxi mately 45 degrees. Lateral portrons 46a and 46b extend generally

| at er alr¢fgrepthaemers] 41gemehairegargardel fostionsdOr rat e proéeraldy exend ecarvardlyTL) and

out war ql elative to rivet..30. Side rt.i ons .5 a 50b en eneral ly
o i PR Bt Snts gt Ty o PifRaDP; MR BRAERR AR Eh £ 15 ffo 930S
transi tah@ford afamsly 48ketwSii@2 Red 013dAshc O dn AR &nfboBineMe sidwi RItht AghdcdTs, 52a
and 52b. The vent score term nations nmay be curve curled, or angled

d
rel at | ve0£88 inshessi The qds of BesPTIOR Femirstions 82 and Bb arqenpceehgpast by Jistsace he
ds of ' Y N ' ' . ' 54 |
For med bR ARGV B A8 1 0%nriRS ROkl bR O R0 LBRAGL AnIRO9, O
port i orsmbbAananshd) thoAdifthag ebvich Pafandsdb by v4hincksor e 40 and hi nge 54. A

front portion of flap 56 .is defjned g% central portion 42 and | ateral

porti on@0¥da and VRBHSCOL; §ides Y b el veborytiighérand ogicpipd 8t Hw Psta i oNsasssd and
50b. ThQaf; ' r | FiRhdel Jofo ftha ik Qgat i on)
by hi nag G370 fimerl RfciRfc: uct L TRA Lhb. 5P, AR LUK Jefy L i e 07
i ts up vent sspersidee sndyi lerippraxmatelygpralkl teefrenarydefeoenby linePdr)ebateecerutedl 57,

which is schematical l hown i igure 4 0035] Di.nensi qnal i hf or i on of
WA LR E AR R A RAT S LRSS Pttt A Rt Sl
80 for ffg@fdﬁj ag1d Re&s ¥ @BEre&C OC8ntkd) pﬁhwﬂr@ alq@-lat%’fa@f;@ﬂ’ti@ﬁi ¥6a ﬁldﬁ%’b%aﬂb&fhay&nt

score 40 extends to (or approximately to) or forward of the transverse
r ef er ether thaneas thowwinpthe igteesnovenent or hinging of the tab and rivet. For

| | i b f | ) d f f )
exare doogsh) T2 PREbE SRR S RREHERARY uSEEN Sok Pl Bhagppion

bet weent RagnhroldglSédré ftit@Bportiba 40DERrD HeftRINARbY ateioeend et poreidedf and
0.032 inches. In the enbodi nent shown in the figgres, D1 is approxi mately

0. 021 ispRiR&kie portigns (92 vy 5@ 1Hrefsably peTyagssidpg sBoswsionodsivaice038randons
50a an : I I flap
S6157 & Darndlet, THE Rl JeaTREREIL AR do RRORREL AR BRNMAE ke R s GRM |

Fi gur e dimassisre fRygartigg the revidal dilcknkss, vEitscore garddes sotdevpochdckitot Hibat isnd 50b
preferably extend rearwardly fromtransverse reference |ine TL by

di st andertfsp Qg scorehayings Yiiqkengseicqsairsigual SntaRgrdgo ATTPH SRYS ,proaq%aatf»ﬁsﬁeand
prefer i : i il he..: i iof NQV¥ihdn the
figur e??k%gdt?lg@%& ggagﬂ?lﬁ/c%gggg#%&é%g%mgﬁ : 1;1 itgeealgﬁ rt'ltg ?gﬁﬂ%og?%nr? gi I ongér52a and
52b ar deatpas tat wpaldttel/toardsistcareqeopdgabet. WElsnproscht invemtes iamdt limbed smddlgs and
preferably between 0.6 . and 0.8 i.nches. In the. di nrent shown, the

G ot and et SRS ki e et B SBT3 AL ES i CERa ERt SEOPE ST Yes may be
cur ved vafiatidns df @t scorNelsi@idl 891G adleitREscARPrEpaPatiSTERTBI fekst Rlithd/Bap O
primary reference line PL. For exanple, A rmay be approximately zero (that
i's, thduncion isedmecvenigds Frlerbscoapprasiingritatirgs e deeretsedon pripiait gndsdé er ence

|1 ne P;pla‘lnge otl)r%m %gorg{g%ogégatgoeq{’l%ﬁseffo{%% S ecr‘gur]gl{l- Brze(\)fen SalsS nslg O srim?]g% ‘E\gzﬂggsno + -
30 degrees. Inthe'e nment shown 1 n e |6 res, angle I's gr ées.

Cent r alfaipgéd. i on 42 and | ateral portions 46a and 46b nmay be shapes ot her

than as shown in the figures. [0038] Preferably, vent score 40 has an
appr oxil%3%1 y uniThepasssridreention caePPagsarey ST atthickeped seore gerigpad alghe

central rki or Ar8i i ; L.on of
score %ngoggﬁgﬁgﬁ%u%ba é%%mg8%&égﬁ%F%?@%ﬁ??wﬁggfégggéﬁpﬁ?%%%ﬂ%i ?%%%%ion
I s bet wéeentrad p@dioadd mBOkShickehthsn infthe seny rdsidaghinrtké lavdralglorti@s|468 @nddéls
optionally has a step to ontroh@Lhe resi dual . di nensi qn. Regardjng the

resi dudPd pie ORTES S04t S ol thigkensdcopisd! PREFAR sqoreHesifual gty eblaensigy a
por ti 0t Bild (PSR HEndNAHAT1S ol GELREAI APQLR 1 BFIAHEh uba RS uliBroakbPSt
score propagation), and does not have a gradually 1 ncreasing score residual
i n t he edamplet foo theofenpscopagaidudniimensiatshery beatpuoematchpbetwoer 02@amat 10645
arrest score propagation. The present invention is not limted solely to
score configurations having perfectly uniformscore residuals, but rather
enconpasses variations of the score residual so |long as either score
propagation is not arrested or the flap function is not prevented. Further,
score arresting features have been used in prior art ends to pause or
resi st score propagation in an effort to structurally prevent mssiling or
simlar types of failures.



[ 0039] The present invention enconpasses, however, a thickened score

resi dugc atad he point of initial rupture of the vent score. For exanple,

t he scor ewpesgiidisal4ot hi ckness in the center of central p@®cTiusp04D3808y be
thicker than in the score residual in the lateral portions 46a and 46b and

side portions, 50a .and 50b. The thickened central .portion re i duyal may
enabl b isles By 6 RN gt Poen sAYATE dstr it ¢ B pE0 AFEEAS cor &
Pr opagakdeRbHRYBrdxnhicRl HtWainUW. 60307 (R)RIBRhEwes f Or the vent score residual
di rensions may be approxi mately between .0020 and .0045 CC/1(1 WO

2011/ 156040 PCT/ US20 bty 988060 indushgsisesah infhestityrsitanklerde o cotetnstt all sodaomings amay
be greater approximately by.0.001 or 0.002 inches, preferably a oxi mately
ot veon G958 B5To Base™Y HERRLD SmastiR st BEVERssRE R RReief P ea an

i ndust pyesstraadan dThy BRvEntbBHave dahsastiaft@dviRataan assem®dNt 10 AAdSEIdl I4ndsériteld”, to

assess the abilité of an end to safel%ﬁand effectively function under
pr essuEPo dchievedRe peidoidng o thenarstry stepdd vanteests waich engblessan ppiopnblo 1 @nd

end 14 ' - Lev . NS j j Ly vent
Cost . \PPEFoRRSRiARNER REBLE SR RNl B A R olEy IR R S RE
Achi eviapgterin 1 @SFurtiat, thg sedtesop@form@ngsdnablks sarghld fuitdletfof @ithftadingher t ur e
can 10. Further, the vest test performance enables can 10 suitable for

Wi t hst AMETAGPICHETGS T HGTUIELER RREUTEAERR-ed during can pasteuri zati on.
0041 r esentyyl i : an
[ ] T?lﬁlt lﬁ: The ?Y%@ﬁt’ 1gfbn?1'3ﬁ %%@ﬁ?a%?es%ﬁy S?%?Qﬁ 1R vdnP & o¥ERId a?%%gl?%cg&d y

shape o e flap a roadly stated in the'c ms. The shape an nsi ons
provi delt Bdpoaseroatly vetetl is dwraaidl. dihd shdpapnd dimemsidne providadstboat fapvemicygreand

t i ded to.be Iim.ting. Each di [ i, ded ab i S.
ppr ox P TRASO g o7 it S 66T B BLILONSS Fal KPU IR Hapersing
engi negkdviged 4030c i AFBRXIMRS. Ws%il%%nh@rsﬁo@ﬂ%g@@%@hi FaeAliAORitETBM R

determ ned by various paranmeters for the parficul ar application, including
end matcagingdringn thetdiineksensproyidedinrthis speeeagion negydwsi defasatnadrby, vatipap

di [ d he.like.. 42] Ref . i all Fi 1,
2. "7, st AR EperBR e BRI, PhROE ST LG PRSG Shiteb® TS, o
t he corpashenidhddlabAvaaision anethadandaanlirssenbly 10 has internal pressure,

such as when filled with a carbonated soft drink, beer, or the like. Scores
26 and [0 2r e i ntReéerrigg gsncailigso Figures 1 257, @pdh ¥ dndesshbe theeperatiop of e of

appr oxi I i nel . oxl J .
Db ALY 1§ ptk AR ¢ 06 SO SlpoRARE i BB IRy IORRIAAL.
cent er ppasak, 24éhahivhen €8éd edthiangriohetcdsdialdriak,dend ot the likiev 8tor¢n 26 bnd s0ne
central, portion 42 ruptures, .as shown in Figure 7. Preferably, a portion of
vent sdipre 288 3t isiRYs pTVSPEonghiEshBetipy AT eRPTRMtely Hplcaep st ¢eptan paRel 4

achi eve, yenbiiteJA6rizdpiiur e of vent score 40 propagates quickly through
| at eral portions 46a and 46b and rearward through score side portions 50a

and 5080%83]f | ap F6usenliéis thepwal etidyofaiini, whiclgmoses. the mbtrviss tavegdrehtertaeelcan

internal pressure.actuat flap,56.t i ckl duce a relatively |arge
open. and i GUEHIRE PG SoRHGE e b Lt CBR SR ITRg o6 Eofirs 61 Shevetd
sche mitﬁi?ﬁé b7y PRyfeidBSNE Hottion @F ventdcsie4erears HefRE @by RoftibR of @k Rok-26Then,
simlar to the opening of conventional can ends, the user continues to

act uat euptatss gpadhneviclventies. mEharupioe ef vent segpe 49 propagrdes @nghnBireughdaeral 26 i s
det ac h%g)ftions 46a and 46b and rearward through score side portions 50a and 50b as flap 56 moves
upwardly about hinge 54. In this regard, the can internal pressure actuates flap 56 to quickly
produce a relatively large open area for can venting. The open position of flap 56 is illustrated
schematically by dashed lines and reference numeral 57 in Figure 4. Then, similar to the
opening of conventional can ends, the user continues to actuate tab 32 until the main score 24
ruptures and removable panel 26 is detached.
[0044] The embodiments shown in the figures and described above illustrate aspects of

the present invention. The present invention is not limited to the particular embodiments shown

8



[ 0044] The enbodi ments shown in the figures and described above illustrate
aspect g Ok<tdhe present invention. The present invention is not limted to

t he partiwol2ary/estzodi nents shown CC 1(1 WO 2011/ 156140PCT/US3RnA3808B8050 i n
the figures, but enconpasses structures and net hods broader than the

di scl osur,e and 1] mted on t he cl.ai .. For ex the pres

et O e st e e o TReds TagRt Bap a5 s IS BE A ERhied ur o
and pr QaRsSLHhe cra@rﬁpvp&l ee(a%léﬂm@;qﬁskeh@ﬁbelﬂﬁﬁeénc@rﬁmsg&%ﬁ%ﬁﬁ@,chhaaxvaﬁtr e not
shown in'the figures unless limted in the clains. CC1(1

2011/ 136n1AgPaivn S2a1 4t(E38050d PIoAEdys:, ramoyibbeaer lasg‘émr)pah@l\mn@glaam that est
rati ng of conprising: a can body; an easy
open cgﬁeléoﬁah?‘ﬁ%fn h§9§ﬁfe§(?ﬂ% ¥ %ﬁF‘?x ti'gﬁpab%%ly by a seam the can end

including: a center panel; a main score formed in the center panel; a tab
coupled to the center panel by a rivet; and



a non-arresting vent score forned in the center panel including (i) a
centralcgertdaon | ocated rearward of a rivet centerline; (ii) a pair of

| at eral pwothorsetdhat ext end transversely outwardly frolRCTRS2¢2/083050

portion and (iii) a pair of side portions that extend rearward from ends of
t he Iagﬁpﬁgﬂgortions opposite the central portion, the vent score formng a
flap havi hi nge forned between rear ends of the score side portions;
whereby, the vent score is configured to rupture in a non-arrested notion
upon initialA adut d4drh915 hedink A& chedstSiety dfhaleabtT® Fsi,aRe BRVASHAFID coMpABLE! Y
about the hinge to vent the internal pressure. 2. The can assenbly of claim
1 wher ei @ @h&odEnt score has a substantially uniformscore residual. 3. The
can assemhly. o | ai rei he..l orti extend .far dly
rolat ve Retoreelehh P niCFuRhe i Rk bR B AN R HIRRC L o e
| at eral portions exfeepshel;o or forward of the rivet centerline. 5. The can
assenbly of claim1 wherein the average vent score residual at the centra
portion is at | &483¥ngeore ferrieddn thefenteaiée vent score in the |ateral
portions. 6. Th i .eji.n the noveabl e panel is a
removabl e panel%gﬁégngﬁﬁﬁgg%%$%%¥@g%%§&aﬁﬁﬁ&ﬁhgnseaned, easy open beverage
can end conpri siangnarpstinget sdore forined apthiolcentof paehmichgirted@et deatrabpdrtiom can

body 11 angel o vel Seiehhng, Lrverdiy and sounverdly, [om e perd pheral
formed in the centgrnRaRRly odthardts 868 HEtiMaNBooaN&RLiFa BAPSF side portions
that extend rearward from ends of the lateral portions opposite the central
portion, the vent score forming a flap having a hinge formed between rear ends
of the score side portions;
whereby, the vent score is configured to rupture in a non-arrested motion upon initial
actuation of the tab such that the flap moves approximately about the hinge to vent the

internal pressure.

2. The can assembly of claim 1 wherein the vent score has a substantially uniform score
residual.
3. The can assembly of claim 1 wherein the lateral portions extend forwardly relative to the

central portion.

4. The can assembly of claim 1 wherein the lateral portions extend to or forward of the rivet
centerline.
5. The can assembly of claim 1 wherein the average vent score residual at the central

portion is at least as thick as the average vent score in the lateral portions.

6. The can assembly of claim1 wherein the moveable panel is a removable panel on a full

aperture end.

7. An unseamed, easy open beverage can end comprising
a peripheral curl capable of seaming together with a can body flange;

a wall extending inwardly and downwardly from the peripheral curl;

10



a tab coupled to the center panel by a rivet; and a non-arresting vent
score fagrredthin the center panel including (i) a central portion |ocated
rearwar d Wb 201visged centerline; (ii) a pair of l|ateral poTitsong/ossvar extend
transversely outwardly fromthe central portion and (iii) a pair of side
portions that extend rearward fromends of the |ateral portions opposite
the cent PEFSHP#IGN, the vent score is capable of rupture for formng a
flap havigngaia stirBeGnfclimart RRIWBATRI tBAScoRNEiRlg 4 hRvanepandi de portions. 8.
The can assenbly of claim7 wherein the vent score has a substantially

uni f or m sdelr eoupéssii tadlad cenger pTngd byaurrivessedbl y of claim 7 wherein the |ateral
portions extend forwardl elative to the central rtion., 10,. The can
bosenl y “dPTEr PG Ihelt forea iy Geaparr BT IPshEngli erifty! aption gl of
the rivet cesir@atd dfR rivid cenT&lﬁn@;a(H? apsieoblayer@fpoeli@isihat cwbead elafsviehelyaver age
vent score residual at the central portion is at least as thick as the

aver age ventoutesaly from theeceptglgrogiionsnd: (libraspaingf sidg pouiiets thysxtendrearypid ng a
vent score riSi ng; r ’ ore
punch’ sur t aqR L FRRERRE kTRl R sERIRE R QirahoSE REYChE Sore B PR 867 g
(1) a curvedustenrtibatormird d fap hodad £hinge formed detfcea rerrhdy offtbt Bdord hide
corresponds to.a rivet centerline location; (ii) a pair of lateral portions
t hat ext end POF¥W&versely outwardly fromthe central portion and (iii) a
pair of side portions that extend rearward fromends of the |ateral

portiors opAgRiche adshRbREH A PRALLAhe VO] sY&Bha$E MR tAHARMPLS R JBFM Ng a
flap having a hinge forned between rear ends of the score side portions.

13. The puncésidwbl of claim12 wherein the punch surface extends fromthe
base surface by an approxi mately uniform di nmensi on throughout the central

portion, |ateral portipn and, at | east ,nost _of. the. si onrtions. 1(1
0o 2013 156 1160t 0Rsb A5 4EB56 Mhsre FARk Lt pBhobaiatnPRal Ralrs g e

i nternal posthtral@optodssure of greater than 30 psi conprising the steps of:
providing a can having an internal pressure rating of greater than 30 psi
and including an end having a tab, a main score that defines a pour |
open: ndOu aln 5 CA aﬁe@ggrycléf Aoy 7 wheremdhe :ngtqrpldﬁ),rt?ons extend to IOI‘ Forwardpoflilhe rivet

centerline.

11.  The can assembly of claim 7 wherein the average vent score residual at the central

portion is at least as thick as the average vent score in the lateral portions.

12. A punch tool for forming a vent score on a can end, the tool comprising:

a base surface;

a vent score punch surface extending from the base surface, the punch surface including (i) a
curved central portion located rearward of a center point that corresponds to a rivet
centerline location; (ii) a pair of lateral portions that extend transversely outwardly from
the central portion and (iii) a pair of side portions that extend rearward from ends of the
lateral portions opposite the central portion, the vent score capable of forming a flap

having a hinge formed between rear ends of the score side portions.

13.  The punch tool of claim 12 wherein the punch surface extends from the base surface by
an approximately uniform dimension throughout the central portion, lateral portions, and

at least most of the side portions.
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initiating rupture of the flap score to enable can internal pressure to
propaggt@skupture of the flap score and to displace the flap, thereby

enabl i ng worinvigodd t he internal pressure. 15. The met hedTafS2ahassesd4
wherein the initiating step includes the flap score pivoting upmardly about
a h|ng 16 Th hod. of cl n114 wherein.initiati step onnenced by
fef 1 cotfon g MaTOIEr Ul GeIREHEBR b NSBPEtTer L st KOG of o ai m
14 wherein %Bﬁmﬁhﬁghﬁg@ﬁﬁqﬁ of the flap and propagatlon of the flap score

occurs w t hout arresting.
providing a can having an internal pressure rating of greater than 30 psi and including an end

having a tab, a main score that defines a pour opening, and a flap score that defines a
flap;
initiating rupture of the flap score to enable can internal pressure to propagate rupture of the

flap score and to displace the flap, thereby enabling venting of the internal pressure.

15.  The method of claim 14 wherein the initiating step includes the flap score pivoting
upwardly about a hinge.
16.  The method of claim 14 wherein initiating step is commenced by deflection of a rivet

upon actuation of the score.

17.  The method of claim 14 wherein the displacement of the flap and propagation of the flap

score occurs without arresting.
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