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conpl enentary featu-es of the opening device of the
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10014] According to a further embodiment of the present invention, there is provided a

method of forming the closure and opening device combination, the methqd comprising:
providing a one piece opening device having a tab part and a base plate part, inserting
the tab part of the opening device through an apertire in the closire panel and |
engaging the edge of the apertire with the wall of the base plate so that the base plate



10014] According to a further enbodi nent of the
present ‘invention, there is provided a nethod of
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[0019] Figire 2 is a like side section to that of figwee 1, after breaking of a tab for tamper

evidence;
_[0020] Figure 3 is a like side section to that of figres 1.and 2, after venting of a container

to which the closure is fitted; 7 _
[0021] Figwre 4 is a like side section to that of figwes 1 to 3, after release of the base plate;
[0022] Figwe 5 is a like side section to that of figwes 1 to 4, after opening;

[0023} Figmes 6 to 8 are side views showing asseinbly of the opening device onto a can
end; - 7 )
[0024] Figire 9 is an underneath view of a can end with a cam profile; and

[0025] Figwe 10 is a side section of the can end of figure 9;

[0026} Figwe 11 is a side section of a closwre fitted with a second embodiment of opening
device of the invention, in closed position; '

[0027] Figue 12 is an undernéath view of the closwure of figue 11;

[0028] Figwre 13 is a perspective view of a can body fitted with the closwe of figies 11
and 12; _

[0029] Figwre 14 is a side section of the closue of figuwe 11 diring venting;

[0030]  Figuwe 15 is an underneath view of the closre of fige 14;



[0020] Figure 3 is a like side section to that of
figures 1 and 2, after venting of a container to
which the closure is fitted; [0021]Figure 4 is a like

side section to that of figures 1 to 3, aftel. release
V¥ 20HE B Wse plate; [0022]Fiore 5 is a like JGpraitSine

section to that of figures 1 to 4, after opening;
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example, could be of metal. The can end has a closwe panel 21 in which an apertue
has been formed and, in the embodiment shown, the edges of the apertire have been
arled 22 so as to avoid exposwre of ct edges of the metal. The opening device, which
is of plastics materié], comyprises an upper part or top plate compfising tab 1, and a
base plate 10 which provides a “top hat” seal with the apertire. '

[0037] In figue 1, the opening device is shown in its closed position with tab 1 lying on an
upper side of closure panel 21 of the can end. An optional pin 2 depends from tab 1

~ and is used as a retention device by engaging a vent hole 23 in the closuwe panel 21.
This vent hole is optional depending on prodict within the can (i.e. int@rﬁa.l pressire),
properties sich as thickness and flexibility of metal selected for the can end and ability
to avoid metal exposure around the vent hole by arling etc, The tab has a primary
hinge 3 and, in the embodiment of figwres 1 to 8, a secondary hinge 4, the operatioﬁ of
which is set ou in detail below.

[0038] The primary function of base plate 10 is to provide an axial face seal betweén its
sealing plate 13 and the underside of closwre panel 21. This face seal is triggered by
the lateral bore seal between flexible wall 12, which is spaced slightly inwardly from
the periphery of the sealing plate, and the aurled edge 22 of the closue panel sperture.
The base plate is fixed to the tab by a rivet 11, which is formed integrally with the base
plate.

[0039] Figire 2 shows the opening device with tamper evident feature 5 hinged (“broken’)
away from the closwre panel 21. In figue 3, venting of the container is possible via
vent hole 23 when the tab 1 is raised further by hinging at primary hinge 3. Swch
venting releases the internal pressire in the can body and reduces forces which seat the

sealing plate 13 against the underside of the closure panel.



[0032] Figtre 17 conprises different views of the can
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openi ng device; [0034]Figure 19 is a side view of th
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i/%i?{ slﬁéwelﬂ-&] ajgggép 0 n? ngn d%gw éle :Einaﬂgi Fat c}éhfplﬂa in the
bedﬂzso@ﬁﬁmr(ﬁtﬂguﬁes alﬁcbl():éis badei pi:tte $@and dlbsaregael 2h glcbldatcem-
galnstutfe underside of SfocdiaRiRe Ptamovtam
fo]lowel 28 along the cam profile 29 of the closwre panel resulting in opening of the
apertire 25. Alternative cam features could operate by lateral sliding of the base plate.
[0046] One alternative embodiment of cam opening can be seen from the embodiment
shown in figwres 11 to 21.
[0047] Figwre 11 is similar to figire 1 and shows the base, or sealing plate 10 under a can
end closure panel 21. The base plate 10 is staked to the top plate I in order to form a



[0040] I'n order to open the can to which the end is
fixed, the user presses down on the tab in the
direction of the arrow (figtre 4). This forces the

base plate 10 away fromthe apertu-e into the

WO WeHBEYEd position shown in figtre 4 by hlﬁﬁﬁﬂﬂu%me””]
secondary hinge 4. Pulling across the closire pane

by the tab causes the closure to slide and_thereby

openef rivhs 18 anthe same mgear aydesprdbegdentignss 8i ééﬁg?tﬁ:@lr 11 forms
aﬁg{l %ﬁ%v@? Wﬂ%h%ieme db (tdp%l‘rﬁ‘% Pio ﬂlieo@éﬂl‘]g%ﬂﬂk 0%d Bigt &@fm in

I's achieved by carrying out: the abov ste
i igwelBriget llpna‘}eftqngmﬁfh@m@ﬁ]tqllrc@eélﬁe‘n Jorgediaop F§E’I§T‘3 2

UBhdek. Alte%a*ﬂ@élﬁ PLANETVS afhink 8GHlcYof HRABERIEATHS &R ends of the

aperture owering tab 1 causes the base pl at e

mohvad apweinglt {pnasantesterg Ay thebapaicd ap it} ¥ 80%?6

f %thﬁll tﬁ’éécege of%h@ﬁﬁeﬁtﬂﬁ ARRREK rifth Q@rﬂiefffrﬁﬂtdt; fAendand\ s
al read n broken, this will rémain jn t 05| i on

oforfriegfipneotper matheds of Bwnﬁ g bopding; thpbase RlAL r“@1 QECRE S
RSB @i ARSLoRNARe 1AL St eps Tor assembly of the

oseabl can end can be seen fr?n1the assenbl

[0048] s 38 st crpagimens. ZPce MGG EPASHP T H CBEEROME [t and s

r ehidd ¥ forRPStabONSideht ﬁ\l‘b@ﬁsﬂﬁaﬁlﬁl 8isERERATRM fvdtGrfor opening,
Or|ent|ng£r|0r to assenb P 1art|CU| ar

b theeahi PoAiding tangenAvHignTe: Qetrie T nEhes agopp fSH%daxihrfh the .

p FQ&d Heﬁijls ish&ed Rliie ﬂk&lés&eﬁsmﬁ ifs @ﬂly dtee pdﬁtldﬁﬁi‘hanvet head 6
| ower [indrjcal part

| Rt he Bilea ot Dmerrs Aot Bp Tds Sirlar Stale: Gt
[ QA FhEH R @ cRndk BRntbd Be-thsérieddhtd ﬁ&:tdoyntaﬁﬁﬂtetfwmmahﬁ[beﬁmg of
aperttre 23 in the clostre. panel 21 of caﬁlend

THS clasr, Sron HBERM OBUFA i< SHEHEI A FeIFe e B I
b ﬁu§bv§vafah1¥)er3@ﬁfénb@15 flegtir&m Ghe &t 6 ask Helig 1pauddi iakhespuitersink
around vent hole 23. [0044]In figure 7, the two parts
ofP¥ME ‘openi ng devi ce have been brought together and

[0049]t he AbbdcBhol &lﬁw&ﬁﬁ kHeeflaing D aﬁdth@ﬁyﬂ&@lf exndifr eRilenc? could be
engages vent 0 3. Fin the rivet
byrogtdss prig thip We{Mﬂ %‘F\ ‘aﬂ?r bt E:‘ %5"‘5 dh‘? We%ﬁ%b%emg ila in
ditieasdb. The Bfect WdaldaREOM Totatdd ig e ﬁ)tﬁe ciel watpslek thiigoswre is in its
button 14 into the,w der e art f rivet hole
18y b pethe e HEGAF HEn oK gERPE ol cs o
[0050]S! | diha Garﬂﬁlﬂlzordom@mfeee]om@paﬂﬂ@lbdtwmmwpﬁm andacifosehl
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|nth di nent. of . figure 1 p
ﬂiﬁ chqggzlfe%n b(év?& th%i e o %lq“he Ie xjgﬁié%élg'!ﬁ]% §3is
faa&ubﬁﬁnﬁams&ﬁmag@hmlhﬁhmmntmﬂmé@u@f the base plate
es camf r 28 fd 9 of . ,
0051 e SR B B B PG S A Ol porion
a@eﬂkmm pldie 1\ thmmmm ioam e pmﬁb sodhut thigparadthe tab and

Ia er I d of. th e
flsgr e yigﬁ | Iﬁ%nYetS Fl)glgcﬁnﬁso % ﬁgﬁe&q%ﬁg 24%111% Gf the base plate
f Eﬁl'ﬂehlﬁl% erhedivednim shbisrthé mﬂﬂfﬂl@ﬂ tewhith thegl@ire is ﬂxed

ure. 11 is 1 and shows the
asegu ?‘r‘%é)é)gtngnla éfxrﬂhf@l egaﬂogegn end cl osure
[0052]pan€hthe? featdfdyent umemmgﬁem@cansné przhedl todothedditgypal or - al-

g lé%tg Hzéﬁ%;‘rgtlf qggw%rase zténc : Ia% e{%&f? ?11 éxaﬂl lera'é\éﬁiv?n il F%u’é ltshi‘fq which

paliercat tnd 20 i¥shawpréammdyo o bm@tagemtn leridyf thg &b %ﬁém&@ﬂd@d
(to | at.e t.Q e t

PR B i gt BRI P e oS RERbnBERDy UG, cam
| ocated around the centre of a chord. Alternatively,

a single rivet at the centre of the chord, rivets at

the ends of the chord or a’'single | ong connection

bet ween the base plate 10 and tab 1 is possible

within the scope of the invention. Although rivets

are preferred as a nmeans of connection, other nethods




'[0048] I n this enbodi ment, a second post on base plate
- 10 engages the top plate and is staked to form a
tanper evident rivet 6. The tab 1 di sengages from
‘rivet 6 for opening, thereby providing tanper
WEOHEREYY Aperture 7 includes a countersink FGI/RERTOCHS4420
the rivet head is disposed while the closire is in
its fully closed position. The rivet hcad 6 js

aplraﬁ:teéﬁ Te dheckpuinll dHof the Herges 1t inelingde an anglepaRot 4 - The
éndtzﬁ%sédq ﬂﬁP%EM e SERci@BuRscHbd mThe rivet 6

c nno then be re-inserted into the countersink after
i Ratentalitabpedileg E?0$H§6%303|re even when the opening

deyhigs héssa dRvedait ﬁhgi@&fl it 4@""@ 600LIthdigh aRes &ﬁglﬁ sohdWex

thi's wa anper evidence is clear fromthe rive ?
n @mglftseiurm@sq poabledvitin e eces ¢h thergiepton 8¢ fhfpeﬂfﬁab in figae

[ 9@4@%#& RO B SRRWeIrBralifBis M@nkd@DpeRboiher

nper evidence could be provided b
[0053] we bFlgn eg Hktot lé@howtqrnpeaﬁwrie&é @C‘Hatt%lratld B?Ht’l“ﬁe‘x%\'ﬁf‘éﬁ g in
7ﬁ%§é ng tﬁ&ﬁﬂﬁ%éeﬁgéﬁ%@ fﬁéﬁlﬁamﬁﬁ%vfdbﬂtﬁivet/\@ WlheCka® @’kobi&ed and the
ted in or above the web while the %éﬁﬁ F ﬁ
i eam fallompr 8 pigBe apey o6 2bi IdRLIOwHEe ek yalh tgpgously, cam
F%We{f% YYPbh <0 gi% ﬂ%n&&@é@b&hﬁeﬁﬁlﬂs ER Rhi&QITpMm feLEenting.
0

sire panel whi ch extends ntla
C s banieios bR vy of e oaanY B hd S e als e IhE vl
:B&mﬁggn1ng pan$I|?3 |s|sgomn schenatlcally in the
fgures inits fu aile s it wo
[0054] whorhe e PlgwRS en b Loligtinie C@l&% 4133 PBPIeH 35 e tab 1
c hﬁ%b?f endves RrC@RB op&bsitibhefiginf E‘ﬂ) eI'Hé&nd‘zldﬂiEﬁtaif fii33ehige point of
used for both the seam ng, pan n n1|n t.he
f thgtopesing foomdoras eheningds M&yﬁ 3%‘? aftpw ig figrg, 18. By
f QA1 VBE p §§m?%pefrﬁfdmm)é t@RhE STRE mhekﬁdfge cp@riciianis afsisted.

t he base e 10. Countersink 31 forns a c rofile
o e Ra. rivGisal ifoMos fHe RS 10SBOSBY B 28 BYst P10t e

[0055] t 09 &t Habr BYnalitevi@tie dpkhinggevisd & its mapa’( pgheasi e 17 on base plate

wering of the base plate for e
¢ 7 Flin ST i £ AP P B e R e (SRS or e
f %Qﬁlsen%/%@ﬁ thiClu@ B i IR ickOb kS plake @uid ded)pemngamﬁcemay then be

|ngle 0052 her features of the opening
ﬂ&#@ sed to formadditional or al-

[o056]t er Irﬁé bﬁ&@fa@ lok thegreSera mem 1p [mﬁcmllze]sr adipox! fexmeipsiag by
i snown I n |

o oiahas Bpited Bt b AR EERIE R Py s e
PRoVWF thedlosirt pandl eafre. Im partitudd, tho bm;e phutefimgt dich comncigthe

d the il des
eI o BHBOR 47 G g s i Rt 331 ffRsedy fygner
W%h%?ﬁﬂn@%¥%ﬂ£cﬁb@umgﬁg%po&nghﬂnﬁﬂch$ahmmahgkdpsﬁgﬂm
abo can use |
C RE Ry e g TRt ene el Ro B g <Ble
08&&@@&@0{1&% is mahasinal aidutikvwakdsuangbaldop td memiagothe base
t 0, 60, hopgh ht |
pggagq lﬁlug ISR 1%%23%5 1 Silhs l{)%gﬁt[gl: %&h?&g&&@ @51%311?]1&%%11 not

f nvention he S
Oﬁmﬂaheﬁm&mémgmnﬁniﬁgewggﬂsts to the user that
cl ockwi se.rotat i n, i Syt nk
00571 oo RS e oSBT OPoas come
aﬁﬁid yent ivalyseahs adieSigushidivm 31n d1f5¢rgla feates, as fthgurea 9 dod 10, or

- 7 2B Tia (Lo TR By, s Ve P R gt
[005 8]f ol Ipamllgmae oiventionimk beed2ies@ibad tﬂncan e@mghfyren@@tma metal can end,
3%1 aogr?%lg é%{@encou?c? & ﬁsc?%@r clé‘%na{rlﬁ Hcﬂ)‘éﬁ_ﬁ hot” n%%%8%§ s as a
view of figure 15 shows both tab 1 and base plate 10

in their vent g



positions. [0054] The camfollower 8 on tab 1 foll ows
the chuck wall 32 onto seam 33 and the tab 1 thereby
noves into the open position (figtre 17). The
novenent of the centre point of the opening devi
Wil 3007g8%8peni ng i s denoted by the broad arroﬁqTr‘Fsz?oé’@?““zo
18. By having the potring apertnme 25 close to the
cl ostre panel edge, camaction is assisted. The front
rbetd¢ eapll foll ow the path 16 shown by the narrower
"spiral' line. [0055] In order to maintain the
openi ng device in its open position, a lug 17 on base
plate 10 clips over the edge of dispensing apertme 25
~as shown in figme 19. Lifting of the tab di sengages
this lug by tilting the base plate and the opening
device may then be slid back into the apernre 24.
[ 0056] The openi ng device of the present invention is
particularly adapted for reclosing by lifting the tab
so that the base plate wall re-engages the
interference fit with the edge 22 of the clostre
panel aperture.. In particular, the base plate flange
then contacts the underside of the closu-e panel to
re-establish a face seal .  This face seal is ftrther
assi sted by residual carbonation of prodirt in the
re-cl osed can:- by recl osing the opening device of the
present invention to re-establish both bore and face
seal s, residual carbonation is maintained and all ows
presstre to build up to naintain the base plate in
its closed position. Any remaining beverage in the
Te-closed container will not spill, even if the
container is tipped over. [0057]Cam profiles
according to this invention may be formed by both the
countersink and dark wall/searn as in figtres 11 to
21, discrete featu-es as'in figtres 9 and 10, or by
only a single camon either the base plate side or
the tab side of the closure. [0058] Al t hough the
i nvention has been descri bed above with reference to
a nmetal can end, the opening device could be used to
cl ose and recl ose other netal clostres, such as a
bottle cap. dCains [0001]. An opening device which
conprises: a base plate and a tab which conprises-a
nose, and a handle at its distal end; in which the
openi ng device is adapted, in use, to close an
aperture in a netal closure panel, with the base
pl ate on one side of the panel and the tab on the
opposite side; and in which the base plate and/or tab
further includes a wall which extends perpendicularly
fromthe plate or tab respectively and provides an
i nterference or



friction fit with the edge of the aperture so as to
seal around the perineter of the closure aperture;
characterised in that, when the opening device is
used in combination with a nmetal closure having a
nmetal closure panel, actugtjon of the tab transl ates
into sliding novenent of AfM%ase pl ate, and the

[OOOgL%p l(’)éSmR?H@\hcea\chWQ&ﬁbﬁ‘s@s@mmmta ahdl déab which comprises a

f eat f
deviosee an@hgézw@g? :@suélgﬁé @%;M@r%ﬁgﬁ dtg\ﬁgfs%gapted in
and/ or Elg% Qr?éﬁlg}]uré P\OQI%btaMoélﬁelpamtg \mm&hebaa&:cor di ng

t 0¥ 4P h't
c 8 platd sreoree Side @ftthé: gﬁﬁ‘% ﬁg¢ ﬁ]%et éﬁ rg?g 3 Esﬁézéj [)g'n el and

op I v G20 bl S/ ctall ﬁﬁhblalﬁau@ésad all |WDOD BXtends per-

ng dévice accord to claimi1
coppuhmn:mrtyafroyn fheataie éét SRICEEIOAE %PV'%VQP%&F'?F{:&EE on

the c¢lo o 8He QPE1PE sBRE & gmbaroesd e nehvmeltﬁ@éthe
pl ﬁ'fcgonﬁt%@”gggv%rsa e1 0041 An openi ng device

acchsdiersgettoreany one of clains Ito 3, in which the

basg &d iRl dasrant bpagsy deviceasusabinabmbpatipr with a
th&ﬂ%&‘%’edﬁi f the cl |

Soatataigiosuischasisala moPhYORIBERR), T8 BHEF G e o siding
inbegvgﬁlgeggfgﬁgyés%ﬁ qu% up when the closure is in - -

posi 10005] An eni
acies closge panat bag mbelnlﬂg ﬂe‘()\ﬁﬁ 'Bﬁ'“% ‘ﬂ%f"en grﬁgatu{eséor

be ¥ & W'@é'r Ge £ B8 Ie rie?paheldbmmng[ancl%]eclosmg
Annb &8 ﬁé éﬁﬁ%d accgﬁ%]l ng to an%:E ne. of cI Al f%étﬂres

[0003] Armpehsngruemhe aperrding kaglaim heh vl '}P HUR %’He

ext ends Wik ufe Sanet frel Harsecaah fuﬂewerand
t h&OMRRSS %@&?%%’ﬁ{’/ﬁgﬁ@holg e that tho tab ia

fi mdhébaﬁemjatbase plate with the base plate on one

[ooq}ﬂ& oA ”‘e %Q% &Bﬂgtt@aamb tﬂli)vhtd’l&h@@cﬁmlslemenisrsdeatures

il & Button in the rivet hole to '
ri weprise §ne or more rails on the closure panel ancj one or morer&c?oves on the base

plate, or vice versa.

' [0004] An opening device according to any one of clai
erating with the underside face of the closure panel

ms 1 to 3, in which the base plate

includes a flange for co-op

and providing sealing, the seal being adapted to be energised when internal

pressure builds up when the closure is in its closed position.
[0005] An opening device according to claim 4, in which the seal is adapted to be re-
activated when the closure is reclosed.
'[0006] An opening device according to any one of claims 1 to 5, in which the base piate
includes a bution which extends perpendicularly away from the base
plate, and the tab includes a rivet hole, such that the tab is fixed to
the base plate with the base plate t_m one side of the panel and the tabr

on the opposite side, by staking the button in the rivet hole to form

a rivet.
[0007] An opening device according to any one of claims 1 to 6, in which the tab

10



[ 0007] An opening device according to any one of

claims 1 to 6, in which the tab WO ,

20071128810PCT/ EP2007/ 054420 i ncludes a lug which is

adapted to extend through a conplenentary vent hole

W@ 20078288Hse plate or closure panel . [0008] APFERPHg54420

devi ce according to any one of clains 1'to 7, in

whi ch the tab includes one or nore hinges for venting ‘

and/ or ineuddsadigghich GOQBHThHe axtemB imegharromplegepteryayent hole in

cl osure, and t openi.n vice of any one of clainms 1-

to 8. [%6E6T?E§F%§F ?ﬁ%?%%n of claim9, further '
[O008DNPr i shmgpenirzalovipe addotdnaiiagh oead chitisglaip (I 8 Whaeh the tab

functioni;ng as. a s ; nel..
eonplen%ﬂ?%?fn éa ﬁ%%&%ﬁggﬁééﬁ#%gﬁgér%E?%ﬁ%functions _
[00083 a seBendubianionorf awiaa closwsand 1 OpATEHEVico AP GhCImS

of'claip% , in which the closure is a can end having
a chuck wal'l which functions as the second can..
[0010] The combination of ¢lim 9, further comprising a tab profile which has a feature

for functioning as a second cam follower and a complementary feature on the
closure which functions as a second cam, or vice versa.
[0011] - The combination of claim 10, in which the closure is a can end having a chuck

wall which functions as the second cam.
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