FULL APERTURE BEVERAGE CAN END Technical Field [0001] The present invention
rel ates generally to beverage cans and nore particularly to the size of
dri nki ng wpentnesbhat is created in a beverage can endPCThPr@0i062877
i ncreasi ng pressure by consuners to increase the size of such drinking
apertures to increase the pleasure of drinking the beverage contained
within the can, di rectlﬁ(Hfromthe can. Background Art h%0002] Conventi onal

|

full aperture can ends L AREREYBEBEVRERAGR AN ENUNnd a naj or portion

of the end' s centre panel and defines a renovable panel. A tab is attached
to the removabl e panel by a rivet. The tab has a tail or handle end on one
side of thenhicufEiekyd @ nose end on the opposite side of the rivet and the
tab is positioned so that it's nose end |lies adjacent to or touching the

score. Tcpoca(pns]nTmleq)reeentendentmnmmteislgéherallpeoﬂo@wérage dearsddred mode of t he tab,
whi ch causes the tab to pivot about the rivet and presses the nose end
adj acent to t h@agkicsyarly tﬁrtbﬁégb?& ‘i’ﬂfH”’fW%?B@%‘Jr@fth?h@ Cé”%treé in @ beverage

renovabl e panel full
apertar e ends. SP0 S IARRE bR IR o unole (Eibreat P LR,

t echni ques. [ 0@D8lictirdtihkiapeipedtueed oid cemsedhd pledstirelesdamcdg e marily to
allow full product rel ease of the foodstuff cont ai ned within the food can.
Often, this fo@&gﬁﬁge cantaned ¢dthim the can.idiectindgai }'\?ecﬁﬂ essure. However,
where pr mb god cans are proposed having positive internal pressure,
the interna pressures are relatively low and nerely determ ned by the

i nt ernal [mwsmcﬁweetwmailédllbpentmethﬂ endshimchideuz scorel that gxtdntly acdurtche f ood
can, which is often relatively "thin-walled". [0004] In conventi onal

bever age cans {MioheYdPaSE the BRdSICendgRRN aEQr@?@Hﬁ?@detha big PARE- Or beer,
typically is h?ék?'ls”é}fiﬁ:rhe'a‘%'?h@'r&%(/aﬂé TS?O - ow o dfbnﬁﬁé‘t i| Bf ESSures

in food cans, resulting in concerns related e ends upon
initial openi n@ahylleeemdsen ook sidhe of hebjivedt taad 4 nosalgrd @ thampposite sideroft hese
reasons, the convention everage can has an end defining a restricted

aperture, whi clﬁh%ﬁﬁetb%ncgﬁ‘@et?? I3 peRiEaNed sq tealike rape enggies adJacent toor
2011/ 026900PCT/’[<§P&%&&%6§(§3@. To open the can end, a user lifts the tail or handle end

of the tab, which causes the tab to pivot about the rivet and presses the
nose end adjacent to the score, propagating fracture of the score until the
removable panel is detached from the remainder of the end. Typically, full
aperture ends are attached to food can bodies by conventional seaming
techniques.

[0003] Full aperture food can ends are designed primarily to allow full product
release of the foodstuff contained within the food can. Often, this foodstuff
is packed under slight negative pressure. However, where pressurised
food cans are proposed having positive internal pressure, the internal
pressures are relatively low and merely determined by the internal
pressure required to maintain the structural rigidity of the food can, which
is often relatively “thin-walled”.

[0004] In conventional beverage cans the beverage product, such as carbonated
soft drinks or beer, typically is held under much higher pressures than the
internal pressures in food cans, resulting in concerns related to “blow-off”
of the ends upon initial opening by a user or when subjected to adverse
handling. For these reasons, the conventional beverage can has an end

defining a restricted aperture, which can be safely opened by a consumer.



2 [0005] US 5711448 A (REYNOLDS METALS CO 27.01.1998 describes a
conventional "large opening end"(that is an end having a relatively |arge
openi ng) ,wetumns®nt | y used on sone beverage cans. Thi sPpatprea10@desct i bes a
"standard size opening” of about 322.3%8 square nm (0.5 square inches) and a
"l arger opening" of about 322.58 - 483.87 square nm (0.5 to 0.75 square

i nches), which represents a relatively snmall fraction of the area of the
centre p3doeds] UB6B]1448 A (RENOLP SHAETraGCOY 2 7eim 4908 destritsas sol d i n the
past but these had serious safety issues and have now been w thdrawn from

the market. ' SEPPUPNU dardspraningcadifviizan sngrhasiisrelaley [adker e t he
d U I - d
can end was veigding), &d SurfEitly/ Ssdifth SpRR 8 .Bﬁggesnﬁrﬂﬂéga@gdégcﬁg@s edge

of the can end panel” and around e peri ry thereo nting was
critical becaug€estdnelaedizeaspendtgitafabioyt BA2 $8, so@nentdh 485t squane ichesh2mm

ol 0 expl ode #d 18T SPEDRAY ALaPHE Lo SBmAbS S aaU VB O 048d t
woul d expl ode m r . meree: \ sed to
provide safe V%abér@in@f?gsdlr, ﬂh%?ﬁ‘eg?r%@eidt@%er(erb%ib?&ggf?ﬁ?lﬁfrﬁcﬂidh bR eCRBa REf Or e

openi ng. However the res ng spiral geonetr e opened end panel was
very danger ous tiaeenige pavel al | ong exposed cut edges and for this reason,

o B S0 SR SR T e OB B R
restricted aperSEH{)/g? Eé]%‘{y‘?fé%ﬁeé %ﬁg%‘é% b8&n Wﬁdﬁi@gﬂ%hﬂ d mamerel ng

di scharged quic an opene everage can is t Thus, even if a
conventional bésgirageonst ends opeza eroducedhier Sappbraobesamnent tee Easendal or

S vont i on [ oboaseiFaInEs soniaan BRI SoTBRPRASHPOLS Isoass ol Ihe
i nventi on ,
aperture bever agg R4 Ag tﬁeﬁ%m&hﬁi PRV riphRrf HERE ST %HHniWarsoémi%b[‘g the

centre panel, a maln score arranged In proximty to the countersin
defi ne a renovaeceuspthda emewaanelatisaly largee 66msc disenetehavithcd 82msedentne t hat

t he beverage end i s ad ed for use with products hel d under pressyre

o eead ng 907" PaClugeJEINE ShoRas FhebE NN ERiND VATAS THS DRRSVERHISs cor ¢ i s
adapted to sev j ; J r i i ween t he
ext er nal surfa%g(p';gg%n\ﬂoﬁ%y%?%\gg%&hﬁloﬁég0 g/ﬁ%%é&%@%%??ﬁﬁ@surface of

t he centre pan@rovitle safe wenteng, artcheelgasestherietednd ifpressireah theetawebefdrae

external surface and e i nternal urface of the centre panel reaches
T e o B mar HSeyBr el Mostial Sgp ety o b SPRAGS eBHMRA od and

B R A g i
reason, this can end configuration was withdrawn.

[0007] Conventional beverage cans are often banned from being sold at festivals
and events, because the restricted aperture prevents the contents of the
can being from being discharged quickly if an opened beverage can is
thrown. Thus, even if a conventional beverage can is opened at the point
of sale at a festival or event, it may still provide a dangerous missile if
thrown.

Summary of invention

[0008] Accordingly, the present invention provides a full aperture beverage end
having a centre panel, a countersink surrounding the centre panel, a main
score arranged in proximity to the countersink to define a removable
aperture panel and a vent score, characterised in that the beverage end is
adapted for use with products held under pressure exceeding 207 kPa (30
psi) when opened and during opening the vent score is adapted to sever

first, controlling the pressure differential between the external surface and



[ 0009] Additionally, the main score may have an outer wall proximate the
drinking lip of the end (once the aperture panel is renoved), an inner wall
pr oxi mat evoheliapesoour e panel and a | and at the base of wPrhe/RPRIN/N6I30T €. The
| and has a thickness that is smaller proximate the main score outer wall
than the land thickness proximate the main score inner wall. This
configuration ensures that the land remains affixed to the aperture panel
after the aperintemgbandbce sf thencerdie paLOln tﬁ'rse\l’vayetbbpre%wecddffﬁrealiélne of

the main score is |ocated betwen 0.000 and 0.5 20 |nche rmre
preferably bet \F&?g’ﬁ gtﬁ)e)é{ﬁﬂ‘aésg @fc‘?rﬁf‘géh%irﬁer ﬁ\é‘gﬁe %&1

bet ween 0. 000 I tyeen 0 000
and 0.102 nm (g@%%% é%h'rgﬂwggﬁ%gﬁ@%ﬁ%‘?’%r Fﬂ%é@%@ﬁ %apgoélgnd 0.051 nm
(0. 002 i nches) controlled erdtel@abié manneankid carmmaa/ohlas beettezkior internabunt er si nk
and the centre anel 1 0 t hy in jfs rest

radi al |y i nwar & ?/S%%%Egaé%?@% gﬁ?Z%O PA eégét‘ieé (éé p{sHeor ﬁﬁééééﬁ by

bet ween 0. 000 %g 0.203 mm (0.008 inches), nore preferably between 0.000
and 0.127 mm ( 05 inches), neasured horizontally. Inits partially

act uat ed [BD@Q]e Addr'rtiomillsz Hhehaaman:on@srﬁaycmeaam sutehevalkeproxiengitarieé drinkiegnose

of the tab is X1 mat tween the centreline of the nain score and
0. 127 mm (0. 00PN gwfegyd?%%qeaﬁﬁﬁq%%amnﬁ SPaIPEAhen BASEYSN e mai n

score - more prebahabl yhah b (bané af@a(9n8 B2 tHEESS f Ble ATin| S¥ape. €dge of

the main score. Anpng the bene |ts %or consuners are t%at a ter openi ng,
t he beverage cdihedecdmmas antbicknesk that islsmakengrayinaste. th€onainrssose oaterdr i nk

fromthe can fro entation and the can contents, can b ed rat her
than pour ed | nGILAGN AR 1ARG BlaKORES RBPUMSIS BeCORNCRAS ST AL A < AL

af ter opening, CBHF?%\% ot @ﬁse@s%ﬁttﬂquﬁ@ reﬁnaﬁ%rémg?cf tPthe AHUIEFANEM

w dget ed beers One of e benetits for ers i s that the cans
may be sold at aftestha/aﬂJesrtLEBd)an‘éDSZ(émm&ZiGQOOPCT/ EP2010/ 062877 4 events, as

hat oncd0aiinBAsterldy nER ST of HE Babree bistor ebiia h DA &Fe can
If it is throwg, 5@'%@? 020 $nche’ 'rﬁefﬁﬁéé@g%ts@%eﬁ@om %Br@%@{]{nﬁhus

gl asses as they can reshly opene el y upon serving an
many dri nks carf0.0d0fingwdd)ymees pedeiablyt betweaengd.0a0 apdrO 692 miur(0.1996event s.

deseri bed. by VgEea!: BREBEBRN e ierR & BIERENOe| E TR DeE R g

drawi ngs, in WRh@hhost preferably between 0.000 and 0.051 mm (0.002 inches) from a
centre of a transition radius between the countersink and the centre panel.

[0011] A nose of the tab in its rest state is radially inwardly spaced apart from an

inner edge of the main score by between 0.000 and 0.203 mm (0.008
inches), more preferably between 0.000 and 0.127 mm (0.005 inches),
measured horizontally. In its partially actuated state, in which the tab nose
contacts the centre panel, the nose of the tab is approximately between
the centreline of the main score and 0.127 mm (0.005 inches) radially
inboard from an inner edge of the main score — more preferably within
0.051 mm (0.002 inches) of an inner edge of the main score. Among the
benefits for consumers are that after opening, the beverage can becomes
more like a drinking glass. Consumers can drink from the can from any
orientation and the can contents can be sipped rather than poured into the
mouth. Furthermore, the contents of the can is visible after opening,
showing the colour, level of carbonation, and head (with widgeted beers).

[0012] One of the benefits for fillers is that the cans may be sold at festivals and



[0014] Figure 1 shows a plan view of can having a beverage end (tab not
shown) according to a first enbodi nent of the present invention; [0015]

Fi gure 2 wbaes/ae®odi mensi onal view of a contai ner i ncoPpOERRING6ISHE
beverage end according to the inventién, including a tab in a vented
position (after the vent score has been severed); [0016] Figure 3 shows a
3-di nensi onal view of the container and beverage end shown in Figure 2,
froma rear anghents, @61f¢y Eamguodorgestomnssed 8s diisstiesi Ohallargeeviulbapetigre

cont ai ner and bevera end shown in Figure and 3 (fromthe sane. angle a
shown in Fi gur@n%‘reéf% éF°@¢F§°9%?ﬁé’§E%hgaljﬁ%§ C%é%‘?ngﬁ?’%r%@ﬁ_d;}?é %@_Sr?'ﬁ‘@'ﬂrﬁ‘?n >
score starts tensSexginit ikqgﬁcﬂn.'ﬁ&fﬁreﬂigére?%%%&béxﬁé&%?ﬁh@%?%}g?’éf@?’éb@é the

cont ai ner and beverage en own In Figures 2 an romt same angl e as
shown i n Fi gur ¢o §lasaes as thée carebe fexshiheopersebeenebiatddg npandeadng laadmai n

score starts tg sever; [0019] Figure 6 shows 3-di nensi gnal view of the

cont ai ner- and. DBRTRGY ERES SEDGE TSRV AR 20dn e g BORBIGALHY bver cd

al I owi ng the a%%ﬁ%re to be exposed and the aperture panel to be renoved;
A (

[ 0020] Figure rior Art) is a cross sectional sketch showi ng a standard
( symmet r iBrif descriptonpofadraivingssed on conventi onal beverage ends; [0021]

br of i 1 ¢ QRUEBIF GecitEs FVEarav O unas SRchresfy Vo) BhexeApERT vt 0022
2 entfon TFSRSEHREM i G plaiche can end scoordi g L

[0014] Figure 1 shows a plan view of can having a beverage end (tab not shown)
according to a first embodiment of the present invention;

[0015] Figure 2 shows a 3-dimensional view of a container incorporating the
beverage end according to the invention, including a tab in a vented
position (after the vent score has been severed);

[0016] Figure 3 shows a 3-dimensional view of the container and beverage end
shown in Figure 2, from a rear angle;

[0017] Figure 4 shows a 3-dimensional view of the container and beverage end
shown in Figures 2 and 3 (from the same angle as shown in Figure 2) after
the vent score has been broken and as the main score starts to sever;

[0018] Figure 5 shows a 3-dimensional view of the container and beverage end
shown in Figures 2 and 3 (from the same angle as shown in Figure 3) after
the vent score has been broken and as the main score starts to sever;

[0019] Figure 6 shows a 3-dimensional view of the container and beverage end
after the main score has completely severed allowing the aperture to be
exposed and the aperture panel to be removed,;

[0020] Figure 7A (Prior Art) is a cross sectional sketch showing a standard
(symmetrical) score profile used on conventional beverage ends;

[0021] Figure 7B is a cross sectional sketch showing the (asymmetric) score
profile used for the main score on ends according to the invention;

[0022] Figure 8 is a cross section view of a portion of the can end according to
the invention fixed to a can body;

[0023] Figure 9 is a plan view of the can shown in Figure 2;

[0024] Figure 10A is a cross section view of a can illustrating a can end with the



[0023] Figure 9 is a plan view of the can shown in Figure 2; [0024] Figure
10A is a cross section view of a can illustrating a can end with the WO
2011/ 026990RCTI/EBEDO10/ 062877 5 renpvabl e aperture panel pcemPe@d/oexscor di ng
to a second enbodi nent of the presentsSinvention; [0025] Figure 10B is a
cross section view of a can illustrating a can end with the renovabl e
aperture panel renoved according to a third enbodi nent of the present

i nvention; [ 002&hokalgerspetite panal renusedsartiording 1o eveezbnd eravodimens bf at i ng
a can end with the renpvabl ¢ aperture panel renoved according to a fourth
enmbodi rrent of thRP rTgl“’tvef‘H‘Q'é’ntlon and [0027] Figure 10D is a cross

section ofF.@Jre%s 41513 5Bl ARoeA Lol g LAY RiARRE L ur e

panel ording to a esent 1 nvention.
Descri pt [ on of rermnbmdbl&tauestu[r@@zaiel réniomreelr aaperdiag td @ thind lendexlimechaf thedy 12
and a can end 14 that a oi ned together at a seam 16. Preferably, can
body 12 and seXRh$SEdt éf?V@rE'Bjﬁventional according to commercial carbonat ed

bever age [§626]d%i§lfe 10C is a cross section view of a can illustrating a can end with the
removable aperture panel removed according to a fourth embodiment of
the present invention; and

[0027] Figure 10D is a cross section view of a can illustrating a can end with the
removable aperture panel removed according to a fifth embodiment of the
present invention.

Description of embodiments

[0028] A beverage can 10 includes a can body 12 and a can end 14 that are
joined together at a seam 16. Preferably, can body 12 and seam 16 are
conventional according to commercial carbonated beverage standards.

[0029] Figure 1 illustrates a first embodiment can end 14 with the tab omitted for
clarity. Can end 14 includes a wall portion 20, a countersink 22, and a
centre panel 30. The shell configuration (that is, the can end without the
tab as it leaves the shell press) has a configuration, including wall 20,
countersink 22, and centre panel 30. In the embodiment shown in Figure
1, the can end is preferably a conventional SuperEnd® beverage can end
as supplied by Crown Cork & Seal.

[0030] Countersink 22 extends from the lower part of wall 20 and includes a
curved bottom portion 24 and an inner wall 26 that extends up from bottom
portion 24. Inner wall 26 has a straight portion that merges into centre
panel 30 via transition 28 having a radius R. The origin of radius R is point
C, as best shown in Figure 8. For embodiments having a curved transition
that does not have a single radius and a single origin, averages may be
used.

[0031] Centre panel 30 includes a rivet 34, a moustache score 46, a main score
50, and an anti-fracture score 52. Rivet 34 is preferably conventional. A
tab 36 is attached to centre panel 30 by rivet 34. Tab 36 is preferably a

solid tab — that is, without an integral hinge. Centre panel 30 is preferably



[0029] Figure 1 illustrates a first enbodi nent can end 14 with the tab
omtted for clarity. Can end 14 includes a wall portion 20, a countersink
22, and awvoentweepanel 30. The shell configuration (thatrcCrEpr2aimemsan end
wi thout the tab as it | eaves the shelb press) has a configuration,
including wall 20, countersink 22, and centre panel 30. In the enbodi nent
shown in Figure 1, the can end is preferably a conventional SuperEnd()
bever age can esdbstansalhppliaedr tnyits[bmafarﬁbd br&nﬁmburit@:ﬂgﬁle Count ersi nk 22

extends f the | r art of. wal | nd in des a curved bottom portion
22 andsarg&?ﬁ]e,l\f%?% q{ﬁﬁeéﬁﬁéﬁﬂgurﬁﬁ%red{%b%‘o?%@fﬂgp%fr Hﬁ\éﬁewr'zﬁﬁnerp wa:I
26 has a strai gp%qs E%ﬁﬁ%)ggol? fh?érn%?%%%uf @'e%?é?'ttﬁﬁn E@'??Jgé@oV%ﬁ) th@Pahtt | on

28 having a ra or| ol nt est shown in
Figure 8. For srrb@demibsdha\mmgpahaamrts@d peratisg patezmttabphcaimmm(hls have a

PR e L PR S R I
e e s g o o 804

attached to centre pane y riv I's pref y as
that is, w thoittearal pressgreain filledgean G@dntre panel 30 is preferably WO

2011/ 026 P2010/ 062877 6, substanti al.l lanar in it nseaned or
unpressuﬁ&%’? Majh §o0re5 sxiangs bRtk I baiRrerh of Sonen peget adiang dahass o
venting of the | n r | ter
Uhon 587 kpa ¢ SeRRMEI Bbertlre Jeife1 6474 Shofifin %&@L%t%”’g%@ﬁﬁéﬁ?é@ &

co- pendi ng pat éme aaerpnhnecw&neianA.cd@emﬂéﬂﬁwfﬁracﬂumm&e 152ds afso lbabteB6 i s

lifted by its handl e or hee{ zf& ust ache score 46 is designed to break
before main scONARFHIWS PRERL 91 Had Ny drsiceE th B sere queég"%éﬁei% [ 0033]

Mai n score 50 enhaarls uﬁ%‘PéBk ﬁm@?al%%rthg'ﬂ%lbf s@BréS‘@H@eJé?@&' Ugdh ?&Ho@ﬁfdf”es a

renovabl e aperture panel . As shown in Figure 6, tab 36 Is attached to
t he aperture palpertuEeﬂfpam!elcﬁﬁnwdrnIBZJmIbftamhnnd mBanetl'EecmrEoﬁbfcan@Insio
| ocat ed on aper di aII e the main s

| 50 t d
e ase and +ErauihS P aldeSrariale varifom 6 inag e e SE i stam hon < ¢
renoval of apeAtddidtﬁ)n%ﬁ?%peﬁﬂJre%an P5§12néf|nk ‘;c/i% J&Hsﬁ?sa ronnﬁ'g% dses! he

portion of can en hat protrudes ra i nwar e | nsi de edge
of the seam 16expkiied moad fuyly tgbewt ur e panel 54 may i ncI ude debosses and
enbosses’[ogﬁ]eﬁleaih\?gn opsofﬁaeve |den¥flecﬂhe Importance of configuring the can end 14

in such a way that main score 50 is in a location on the can end 14 that is

sufficiently stiff to promote initial rupture of score 50 upon actuation of tab

36. Figure 8 is an enlarged view of a first embodiment of the can end 14

and illustrates the relationship between the main score 50 and the

transition 28 from the countersink 22 to the centre panel 30, which stiffens

the can end 14 in the region of the main score 50.

[0035] Preferably, the centreline of main score 50 is near the countersink 22 at

the point where the tab nose 40 contacts the centre panel 30, such that

the structural stiffness of countersink 22 prevents excessive panel

deflection to promote initial score fracture. For example, the horizontal

distance between transition curve origin C and the vertical centre of the

main score 50 may be as low as 0.000 inches (i.e. falling on the same

vertical axis). Preferably, the centreline of main score 50 does not extend

radially outside point C so that the main score does not interfere with the

structural performance of countersink 22. In the embodiment of Figure 1,

the centreline of main score 50 is preferably within 0.508 mm (0.020



[0034] The inventors have identified the inportance of configuring the can
end 14 in such a way that main score 50 is in a location on the can end 14
that i s swbfooiestby stiff to pronmote initial rupture ofPCIEPR@&BE28aPON
actuation of tab 36. Figure 8 is an ehlarged view of a first enbodi nent of
the can end 14 and illustrates the rel ationship between the main score 50
and the transition 28 fromthe countersink 22 to the centre panel 30, which
stiffens the cémchesy rhdrd prefdrablyagititin 0254 hrem @O OSeches) S org PSedably

the poi nt uher & f6aa ) Bl indfesh e & fereblidhi e maeo Honcasonatat  he
structural st i L(aRssa @ eRUBBEIPOSK 7R (DI0BISHL e OIS HBADSHMP b ect i on

to pronote initial score cture. exanp rrzonta I'stance
bet ween transi tpoort Cto get theibgnefiCofacal ntérsinkestifienalg. deetuppenflintibef mai n score
50 may be as |l ow,as 0,000 inches falling on the 5s&am::vrt'cal axi s) .

(1.e. [
Preferably, th&itents keiveend emlﬁi 0B £°86e RN BPINE &t BAY AlSRPR | y
outsi de poi nt  GeaQnfif&] b?%%sfﬁ’éti&s%?%@f@%ﬁ?g&ﬁsQe@%&éﬁ ikify.th the

structural performance of countersink 22. enbodi nent” of Figure 1,
t he cent {@036]e Adtermativielys caiie s66re SO praef lee apagedie pduit frofn B@BcamtéBirdk2Z2, WO
2011/ 026900PCT/ EP2010/ 062877 7 inches), re preferably within 0.254 mn
(0. 010 i nches) PUhis RIefsraplyrlagpicdeps 8 %Hré?lﬁ.ab N&he as &R eAbASSs er abl y

0.102 mm (0. O%r?iogggeo%gi?(earra%eeme CIRFiguRtiBh HrPli¥taRcl ot tHBTidh 88srel dHes)

measured horizo y poirnt Cto get the benefit of countersink
stiffening. Theoupiesinkinmay bethdsen acowdingt twgeamatietersdhat witldvee centrel i ne

and point C may al so be deternined by aesthetics or the functional aspects
of drinking. [ 6698TS'920q BY REfsaNSl 'BMilaG MU peYerass RAPTHEeRGIARYINGRAT ¢ f 1 om

the countersinigeg@n lﬂ%gn EShIS Ry AR Ypd6alipd. near a structural stiffener,
de I

such as an enboss, 0oss, or l|i1'ke ridge. The configuration and di stance of
t he mai n [B@df]e Fagudedduiiusiratesla ssagmietricahesere protier thhgutrenthausetetoeitise t hat

T gt e e o MooV, B8t S T e "
ebr s o Some T 52500 eufpo i it YRy o apbletoimepper L ure
trapezoi dal shapentdustidewallsiddga angdi30bafnd agehecly flatitanop . frel y

practice, it is difficult to control or predict exactly where (in its cross

section) score 130 severs. Land 130c, when severed and extending at the

base of either sidewall 130a or 130b, makes the edge sharp. This edge is

more likely to cut a user than the fillet. The fillet is the score sidewall from

which land the score residual of land 130c breaks cleanly (that is, the part

of the score sidewall to which no portion or an insignificant part of the

score residual of land 130c¢ remains attached).

[0038] Figure 7B illustrates the asymmetrical main score 50 used in the can end

14 according to the present invention. Asymmetric main score 50 has a

pair of sidewalls 51x and 51y that extend to two different depths X and Y

relative to the external surface of centre panel 30. Main score 50 has a

land 56. In this specification, the term “land” refers generally to top surface

or width and the term “score residual” refers to the thickness. Ends of the

land 56x and 56y (in cross section as shown in Figure 7B) are defined as

the points at which the land merges into the score sidewalls 51x and 51y.

In its opened state, the thickness at land ends 56x and 56y have score

residual thicknesses T, and T,,.



oriented sidewalls 130a and 130b and a generally flat land 130c. In
practice, it is difficult to control or predict exactly where (in its cross
section) woana/@a@osevers. Land 130c, when severed and exrTardingemy7t he
base of either sidewall 130a or 130b, 8makes the edge sharp. This edge is
nore likely to cut a user than the fillet. The fillet is the score sidewall
fromwhich |and the score residual of |and 130c breaks cleanly (that is,

t he part [@033]hd hickmessas dgeat [T, troaywbe chosen pocdridory trthardasiredgni fi cant part
of the score residual of |and 130c remains attached). [003 Fi gure 7B
illustrates th@aﬁ§?ﬁﬁ¥§Pf€%Weﬁéﬂﬁ’§H@Fésiﬁoﬂﬁﬁw‘gﬁn%ﬁéceghgéﬁaﬂﬁh according
to the present . LR rd pt H dewal I s
51x and 51y thg'P Uﬁ%ﬂéélhg@tz bﬁtﬁm |fdfngrr§%tté?@2%ﬁ1h§ %ﬁaﬁﬁé’ﬁrsﬁlggtergéés?g t he

ext ernal surf acatingd, taleconfigyratien, 8@ thigHike. Boothe E&BbbdisnentIshodnS6.Figuret hi s

specification, the term"land" refers nerally to S . 0 i dt h and
the term "scord ﬂlﬂf‘sﬁ €8S O F@PE%%”%%&W%W@@&Q-1@3’55‘ tﬁ-&?ﬁ'qcéﬁ\é\g 56x and
56y (in cross td gy I\ OB j £ he points at
whi ch the | and%ﬁn‘grdgggb ?ﬁ?gb% |fs1&(§:'r(1)ér:é3 glllegl\e”av\g? Pg&golrg%fgné@}q%ltgﬁ I% nits opened
state, the thi appesdmately 8rid Semds(B6Q7 arotheSH\théaxdthsafscere Eeiddhtis

t hi cknesses Ta,and Th 20 6900PCT/ ERP2010/ 06 8 [L00 ,
Thi cknesses Ta P&hYeSH 9%%&@%5}? 5&:@?‘59 Hm ﬁgaééﬁcﬁﬁ&igﬂaﬂr'éneters of
can end 14, sugRudSeddDE1Th ((PéOWdﬂe%FQﬁ@Ogg)ﬂﬁ’irﬁ gﬁo@@%h%%ghﬂltif?s

t hi ckness and material of the can end, desir pressure rating,
configurati on, betweem.06dkam @002 % e chabpainadrd ritd 3sinowD.045 Fapese 1, t he

t hi ck t . 30 is, bet .191 0. 5 d 0.330
(0. 01304 dBp Scofe el a5 Frid6eh TBE0K0 Peaelghd Db 18R BT HEEr y 0178
nm (0. 007 i nchesyre rbﬂ?icl})"fh%‘hrthﬁf %tstﬁﬂfkér Eﬁ&%egﬁTh% tgﬁaé\?@ﬁis%n%dﬁ‘ﬂézdé)mom

T etween 0.051 nm (0. 00

i nches) and 0.076 mm (0.003 1 nches). Ta Is I nches)
and 0. 102 mm ( @o0bdllingdiek)catiod of i fractes witbim idadBeicarsnS00 I dRSregacties) and

1.143 mm (0. 045 inches). [0040] The score residual at thinper end 56x of
score |and 56 funABESeCHATT LIS Seatm D) 14 SRiauRed SHEN it ReFoRRa Soy.
Thi s 't endency bsciaacuiaig 390c Fin5AR'diekhblto LBErREgha B0t dIang A5t ur e

within main score 50. In this regar e cross sectional structure o
score 50 is cofipidfutieat isUndcaukeatthe seorecreseluatai ldndloubér ¢rech864 BOthinmemai ns

attached to aperture el, 54 rath than to lip.32. t s, becauyse the
Store T ast quar T e B BodRnel e akv), el dta iR b R Havins 2 SREPARSer ond
56y), therefor%ohﬁ@yﬁaﬂgnj ip 32 having a snoother configuration. [0041]

Al so, the inventors have found that for a given score, the structure and
oper at i ol0@41]t Wdsa,dbe afviembars have foend dimtifort § gaven guoeeli tbe sliucturg aofd t he nmai n

f t . In . thi d,. if b 40 i . f i
50, end 4. my OPPERINS BETAL Efet e e PR s ABY SRR b PP hct r e
score 52 or W R RREtLrd. RSN FEgHBOF RalP Aosé 8bNEtod fRMror@ hRlil stird 51 Mai n

score 50. Measured upon actuation of tab 36, when the tab nose 40 fi'rst
contacts can ereddl¥ MbgfiEctuneeiatwsenitiee faae soore) 50 aath tmoasti-A@ciuref er abl y

does not span across.main score .50 to touch the outer score wall .51x.
Pref erabl y. 1t aBCRESE? RO WMo GEALHET ShPro 2 anand asoPY BE M ent r e i ne
of main score 3@oRF 5QMERSURBRIJIH SRR ofrdb 38, WHen the k8l nBEE 4O 80
inches) radially inboard of the I nner edge 60 of main score 50 (see Figure
7B). More pref epatsics cambnddgdebélore snaintseore fadmite)rtal 009920 ipnefeeadly
radi al Iy i nboard of Ehe i nner edge 60.

does not span across mdin score 50 to touch the outer score wall 51x.

Preferably, tab nose 40, upon contact with can end 14, is at the centreline

of main score 50 or on the aperture panel 54, within 0.127 mm (0.005

inches) radially inboard of the inner edge 60 of main score 50 (see Figure

7B). More preferably, tab nose 40 is within 0.051 mm (0.002 inches)

radially inboard of the inner edge 60.

[0042] A user may also measure the location of tab nose 40 with the tab in its

at-rest state before actuation. In this regard, tab nose 40 preferably is



[0042] A user may al so neasure the |ocation of tab nose 40 with the tab in
its at-rest state before actuation. In this regard, tab nose 40 preferably
is WO 2010/2026260PCT/ EP2010/ 062877 9 between 0. 000 andP0T2®30101061807 008
inches) fromthe inner edge 60 of maif score 50, and nore preferably

bet ween 0. 000 and 0.127 mm (0. 005 inches), as neasured radially inwardly
fromedge 60. The difference in |ocation of tab nose 40 relative to main
score 50 bet webetwéen D100 ad 0@08anin € @A&inehds) fremahe riesdr exiget @) b6 due to

shunting during the tab_actuati on process, Tab 3 hunts forward in the end
Shown 1 Fi gur 913N SGPIE B0 HOE B9TBElnBeBiREN wgOR R 456 B 0%, 76 mm
(0. 003 i nches) indiRs} | o biesaiisa ailfihesidPhon! cRA6h. ik BffFedde/fl 34 and
openi ng of vent scofe 46. e magni tude of” tab noSe shunting 1s also

dependant on i mcatioalof camnpseduekative o geaieisabre 30 betyyemn itsiindratabniacéssur e

creates shunting of correspondi ng, greater magnpi tude. For sinplicity, the
di mensi ons prm??%@d’ dis qt4gs %t@ge IS foshyntingy W'é‘gﬂgeﬁ%l? ﬁcg@gg@ 50 are

measured wi th @@g’gg&ﬁ%@%}é% rkg\é\%hﬁﬁ‘i@mléte YRR i PRufé 4 o%ﬁ»ingpﬁzéﬂ for

exanple in Figure 9. tion of the tab nosSe 40 relative to the
mai n score 50 meiudliencnusarerdcg pratiasg tycabbdut Od&s mym (@803 nmedhesss, rmbstiyne

particul ar can end, fof exanple _main ore confjguration, tab design, vent
Score design. PREAYSEP SFleclbpor PaRel 30 RERT Fidkl st and RRENOIA! V68t SFRIEN st ood
by persons famyki 1 i i b L i i i ng
Che bresent apad fe R e B R e P he LG

3-di mensi onal vyressurefintdemefralr athighdroolieneal tprésuee ageateadhlidtimppf aed to a

filled can 10 roduct | evel not shq ._Figures 2 and 3 illustrat he
oper ati on of _eRBITRDONING Greater SIPHOS: FHMBoi, tha §raenSiaRs Bl Herbt
around the i Vel @f-notBGolidiireitieBRah SBRAL 5%t trddsifdd dtn And t he
correspondi ng local deflection of centre panel 30, severs the vent score 46
creating a venmibaseods8 |qadrg Sirgighed@Vn drarfce i 4bdyshavemforso@nepldtn t akes t he

formof a flap,.such that internal pressure in the can causes the fracture
of vent score #6946 Fupture without arresting, thereby deflecting the flap

t t ; hai Pa (70
R S e U L I e R

i | lustrated i nchogem ascerdmgitoshetdesigmsparanederscafiihe paeticular danfend,Her t ab 36,
which causes thE fdle Mane score ofgiration tat GeSigh. vant R20% dddgs, intemnal® ¢ Ne
pressure, and other factors that will be understood by persons familiar with
can end engineering and design upon considering the present
specification.
[0044] Figures 2 through 6 show different 3-dimensional views of the first
embodiment beverage end 14 applied to a filled can 10 (product level not
shown). Figures 2 and 3 illustrate the operation of end 14. A user first lifts
heel 38 of tab 36, which pivots around the rivet 34. The force and moment
applied to rivet 34, and the corresponding local deflection of centre panel
30, severs the vent score 46 creating a vent hole 48 (see Figure 3).
Preferably, vent score 46 takes the form of a flap, such that internal
pressure in the can causes the fracture of vent score 46 to rupture without
arresting, thereby deflecting the flap to vent pressures of greater than 207
kPa (30 psi), such as 483 kPa (70 psi), 586 kPa (85 psi), and 621 kPa (90
psi) and above.
[0045] As illustrated in Figures 4 and 5, the user then continues to lift the tab 36,

which causes the tab nose 40 to press on the centre panel 30 close to the



WO 2011/ 026900PCT/ EP2010/ 062877 10 mai n score 50, as descri bed above. Tab
nose 40 severs nmain score 50 at the | and outer end 56x. The user then pulls
up on t hewbab113@6400 break the remai nder of the nain scoreTAP201PN6ISET abl v,
the fracture propagates around apertute panel 54 at | and outer end 56x such
that the score residual of land 56 is attached to aperture panel 54. Lip 32
remains part of the can assenbly 10 and ideally has the cross sectional
structure of anfiaihlseore 50.0ds descrbedraimeséabirmsal4$$em$ uraen ﬁbemmaa
significant porti Pn of the

re_residu OC|ate h la does not
remmin attache P ?Pl‘iggi(h-g herelper @8 50’%%‘@%I@@ *é‘? ed the
resul ting aper k directly
from aperture ggrrn%trg%P%‘t m%\?ﬂsgcﬁ' g;eciﬁlé%g%p g’gﬁg&qré&ﬁ%m%}e?ﬁgéﬂr gl ative
hei ght and confarcgmchapermefparmhﬁnatﬂnnd(o@t%rand aGXSlmerthaiethpaere 30, and the

rel ative positiong of .the I.n score, 50 and the a ture score 52. The
present inventf %ﬂgV%l gfdandg g&i'? @ﬁa?r@d{ Weaqﬁg&tr?mngpgé FEMains PeRO end

shown in Figur [ c?‘&% rate
addi ti onal errbgn %%rﬁt%és%?ﬁﬁgﬁﬁd@g?gb%éﬂl zg%%ﬁg 14 sé&’@na and&%%dbﬁéﬂﬁ;[

t he present i nyinatispla crays-becteonal sirediurd wheesinra signifibenterdrtidn we tiies shown I n
Fi gures 10A through 10D, reference r of the structure described
above wi th resﬁ@@‘tge ot apr o tee ARGS9t NBg TS QUBCERR): appended
mith a |l gooss ¢ gtmgm sck8BInasAh BbteRgevedd thdfesulihfy aggidrbdd a1 €

seaned o can bo 12a, 12b I gures 10A 100, and 10D
illustrate the paaa|554laanrh>g diseardee ahdraugpemen dmk)dle&ttb{rfd)mmxéytufe)BSa user

per tur o (O Elae L dasErbtinhert nois hEABlatya setathand serdpwenddscr  bed

et on b1 S REMIEAS R Ve IO BN MRl p A0S |2 8

first enbodi remairsdoied50 Bnd the @atiifactwot schee BénTlnepEeaa‘ntirfventianliimsobf

transition val IIlmlte% to%hcla Iplar |cu1aarteerrc11b(|3dn|m|:eln oF t%e end shown in Figure 8. For
example, Figures 10A, 10B, 10C, and 10D illustrate additional
embodiments of end structures 14a, 14b, 14¢, and 14d on which the
present invention may be employed. To describe the embodiments shown
in Figures 10A through 10D, reference numerals of the structure described
above with respect to the first embodiment will be reused, but appended
with a letter designation.

[0048] Each of ends 14a, 14, 14c, and 14d are seamed onto a can body 12a,
12b, 12¢, 12d. Figures 10A, 10B, 10C, and 10D illustrate the cans having
the aperture panel removed and ready for a user to drink from. The main
scores, aperture panels, tabs, and all parts of the aperture panels for end
embodiments 14a, 14b, 14c, and 14d are as described above for first
embodiment can end 14.

[0049] End 14a of Figure 10A is a variation of the SuperEnd® beverage can end
described with respect to the first embodiment end 14. The location of the
centre C of the radius of transition wall 28a is illustrated in Figure 10A.

[0050] End 14b of Figure 10B is cross sectional view of an end supplied
commercially by Container Development Limited. End 14c¢ of Figure 10C is
a cross sectional view of an end referred to as LOF supplied by Metal

Container Corporation. Each of ends 14b and 14c have an inner wall



[ 0050] End 14b of Figure 10B is cross sectional view of an end supplied
comercially by Container Devel opnent Limted. End 14c of Figure 100 is a
cross secwoanalo2etew of an end referred to as LOF suppl iped/BEryoinvetast7

Cont ai ner Corporation. Each of ends b and 14c have an inner wall WO
2011/ 026900PCT/ EP2010/ 062877 11 portion 29b and 29c, respectively, at the
base of transition 28b and 28c. The present invention enconpasses |ocating
mai n score 50bpofiin 28aad I2Pcodspedivaly, dtrthabate af traadition Z&brmrde2&b and Cc,
such that the in score is |ocated within portions 29b or ﬁ é%?ogé] End
14d of Figure 108 RreSeNUPKRIAILRAGHRRASSEEHRARINIC RN BE 5ché v EFIR B64

st rated | nobrar 8 PERrPOLEYE Srase s B PR Sutb IR T P e %

located within portions 29b or 29c.
[0051] End 14d of Figure 10D is a cross sectional schematic view of a
conventional B64 end. The location of the centre C of the radius of

transition wall 28d is illustrated in Figure 10D.



1. Afull aperture beverage end (14) having a centre panel (30), a
countersink (22) surrounding the centre panel (30), a main score (50)
arranged wo 2prios9onty to the countersink (22) to defi nepraTmeravoedshe
aperture panel (54) and a vent score 246), characterised in that the
beverage end (14) is adapted for use with products that are pressurised to
over 30 psi (200 kPa) when opened and during opening the vent score (46) is
adapt ed tGlaipes/er first, controlling the pressure differential between the

external surface and ipternal surface of the centre papel (30), thereby
al 1 owi ng % hé f?ﬂﬁiaﬁeEtHEﬁ e\(f?féﬂete@dt(éZ? ﬁ?\ﬁ'”a i PFRe (Sﬁh ar‘é?%’?é?ﬂs@knanner.

2. Afull a t SR cardi: i 4O use
W th produc?%z)her%lﬁﬁﬁgﬂ%%essur%%ﬁl (:Z(?)’ ?erﬂél';ﬂ B%?é(?fg?é [glgaq) ﬁ%.sg/rﬂl@ul I
apert ure betwethegeowetiers(rkd(22ata defiheng removkable dpevture lpanel (B4) add# weehtf or use
wi th products hel d under pr.essur t |least 8 . (586 kPa). 4. A full
apert 5r e be%?r&g(égérﬁ‘a( ﬁ%g”%@tﬂ@?%;@%?g%ﬁ@gg? 4 '%@%pé%fgﬁqrh@eam s,
adapted for 1 ; nees ; f si (621
cPay. 5. A PITcl s BREPEsBrinta o B0, PURBB I with ofita AREE e

pr ecedi ng cdaring ppehimgeha viehestaeddbpis adaptéd ) severlfiistesoatrolihg (185) havi ng

a nose (40) and a dle (38), whjchis lifted b .user to initiate
etuent Lol pliture dBR e il Behe et oxtaeia Siiises nd e alsiere pE o) | 6.

A full aper Lupge ggnsrmz, tﬁe%b(gw%mﬁﬁggﬁﬁdpﬁ% Eébr@(gbglostea\“’ﬂ?é %bgtr%ri% tab

(36) is solid an as n I nge. aperture beverage en
accordi ng tandlraiiabl® mannerai m 6, wherein the tab (36) is positioned so that

the tab nos 0) is within the in score (50) .or proxi e the pain score
(50) " ot B bl ekt BEYSAOB R4l ARCTEMGHORIT AIAFS Hae W ond
(14) accor di)ngh s ﬁ@m_lg{b%r%}egggﬁ%wfgp%gpgoﬁgi@%kp lerein the centreline

of the main score 50 is |locate et ween 0. 000 ‘and 0.508 mm (0. 020 i nches)
from t he SceAtfud apertuhebeverage tendn 14adcesd(mBto dRinbé towetEnmt 2y edaptet ®rsi nk

(o2, o oS SaBER e i Cenclid i AREL AR BT 16 o e
(80, (o) dhoA o Pl b pog s gagl oy ol i semadbg | mer edoc
2011/ 026900E@mERP2HIE 6@8Tse with products held under pressure of at least 90psi
(621 kPa).
5. Afull aperture beverage end (14) according to any one of the preceding
claims, wherein the beverage end (14) includes a tab (36) having a nose (40)
and a handle (38), which is lifted by a user to initiate sequential rupture of the
vent score (46) and then the main score (50).
6. A full aperture beverage end (14) according to claim 5, wherein the tab (36) is
solid and has no hinge.
7. A full aperture beverage end (14) according to claim 5 or claim 6, wherein the
tab (36) is positioned so that the tab nose (40) is within the main score (50) or
proximate the main score (50) upon initial actuation of the tab.
8. A full aperture beverage end (14) according to any one of the preceding
claims, wherein the centreline of the main score 50 is located between 0.000
and 0.508 mm (0.020 inches) from the centre of the transition radius (28, R)
between the countersink (22) and the centre panel (30).
9. A full aperture beverage end (14) according to any one of the preceding
claims, wherein the nose (40) of the tab (36) in its rest state, is spaced radially

inwardly from the inner edge (60) of the main score (50) by between 0.000 and



13 0.203 nmm (0. 008 inches), neasured horizontally. 10. A full aperture
beverage end (14) according to any one of the preceding clains, wherein the
mai n scorwo(2b)o2kews an asynmetric score profile. 11. A #alrieragensisre
beverage end (14) according to clai miBO, wherein the main score (50) has an
outer wall (51x) proximate a lip (32) and an inner wall (51y) proxinmate the
aperture panel (52), the inner and outer walls (51x, 51y) separated by a

| and (56) afdd3vans(®0e8 irchedyaheaduredmesizoftddly. of the | and (56) adjacent
to the outer 'l (51x) is less thap the score residual thickness (Tb) of

t he | and 1@56\)‘:\0@@9&&8@ %?Y?r?% sndréf) aasqrdsnip)anyeng @%Weﬁﬁﬁeﬁﬁgachmnt of

the apertur %Iaﬂﬂgg\gnéﬁ tHel BEr Q@or‘éﬁ?%{ gasoaﬁ%'%g@?étggfscg@%ﬁﬁ%14, the |and

(56) rennins at o the apert ane aperture

bever age 1dnd full 4pectaobevergge @nanyt4paecartlinghe gaiec &0, wherirathesmaiwher ei n t he
centre panel (30) rther inclu second, antj-fracture scor )

posi tioned FH iea(|59§/HP%§Pd¥é1t?rh‘é!a€r§?5?¥%§é%¥'€‘a(t%éﬁlp 83?@3 ap munn%waﬁ &é@%
beverage en i | i wherein the
et gt f r o IR M2 EOdsrie Moo e thndy SELARENNE G12 R, S0y 1

gr eat er t haseparatethby B4and\(56) dnchihersaore résdesldhiekerest (T3 )of doe tandi (5§) t 0 any
one of the precedjng, clains, in after eni ng, the erture 8). is
posi tioned ?SJWPL?%hG.% wa@’?iﬁ?ys_ (ssstthen Bgﬁé@r irPF'BHa%*Bk,”eﬁ%( fi se

cut edge Sair?ébénd]ée? ﬁ%j%@éhﬁ@ tﬁéfﬁﬁr?ééwgéljfﬁsﬁwr\hﬁér%}/%p%%&%e Yk 12)

wi th a product conta therern an aperture beverage end (14)
accor di ng t aparyreopenef(52)hfeonpribe egntrg painal (80) obtmeeehed 4t ther lehd (b§) a seam
(16). remains attached to the aperture panel (52).

12. A full aperture beverage end (14) according to any one of the preceding
claims, wherein the centre panel (30) further includes a second, anti-fracture
score (52) positioned radially inside the main score (50).

13. A full aperture beverage end (14) according to any one of the preceding
claims, wherein the height from the base of the countersink (22) to the centre
panel (30) is greater than 1.5 mm.

14. A full aperture beverage end (14) according to any one of the preceding
claims, wherein after opening, the aperture (58) is positioned to within 0.5mm
radially of the panel fillet (37), to maximise cut edge safety.

15. A sealed container comprising a container body (12) with a product contained
therein and a full aperture beverage end (14) according to any one of the

preceding claims connected thereto by a seam (16).



