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[0003]  The 2-piece closure design allows the breaking of the continer seal to be controlled.
The initial twisting of the closure “ring” activates the tamper-evident feature, such as
breaking a tamper-evident band, whilst the disc remains sealed to the container.
Thereafter, a further feature may be provided on the closure “ring” to prise the disc
from the container, thereby breaking the seal between the disc and the container to
equlise any difference between the internal pressure in the container and the external
environment. This 2-stage opening reduces the torque required to open the closure and
allows the closure to be removed more easily.

[0004]  Disadvantages of the arrangement described in
Patent Citation 0002: US 6662958 B --.

are that the combination of metal and phstic material makes the closure more

difficult to recycle. Also, the recent increase in plstic raw material costs makes the



allows the closure to be renoved nore easily. [0004]

Di sadvant ages of the arrangenent described in Patent
w@anspm 0002: US 6662958 B - . are that the PCI/EP2007/061744

conmbi nation of nmetal and plastic material nakes the

closure nore difficult to recycle Al so, the recent

ngrease W e kes .t hecl re
191 ure ée]anvel exH%r}s%/Vé:q (r)narr% nu re a % ?hee p%aspa ¢ Hile p[f<re¥en SHE Sise of

" r the @Tospfee)ne[m:lSagEEh evhidearokulh bﬂed: tooasmcet pocgackages,
[0005]"“' eBnAb&IHRE Balifa h%w@nﬁgwﬁﬁm@% RehSSop B%Qéﬂ d&%’P@w

cl osures havi ng a confi ni ng a gl ass tOp
pl nawi{ igrthelpyer) arpansl &xen$ed|<fnbhwm¢ presereingr Howewart thgsegclosures are

ar i.ng. -
A e
[OOO6]NhPa1¢nt|ﬁmttiorb@)()r3ecﬂeﬂ@ﬁO@@@a(rPatAélT(yPRpm%I (oY UL TANTS).

O&\@@L@ 003 . EP 1686070 A (PLATO PRODUCT

Al 2006- 08-02. describes a "conbo" closure
Conﬁeslcﬁbﬁsga ‘a:odi‘tﬁ)tf Chrsdre&orn'pmgmglm&hﬁchrﬂl et thapddl element. A “special

eci al. feat. "L scribed, which reduces t

¢ o s BB R G, et it e e closure from a
CORdrAi e Theld1Bsue O&dFiBed@IRT idoeement viillb& depaaMnnular gsket,
util i Bes a s@\g}gratﬁ annul ar gasket, which enhance
t hwhicagphaficesue ieql REtwae difrdosiirgandhiae copitiaeravhich the closure is
whirgked he closure is affixed. Disclosure of Invention
[0007] If an all-rmetal equivalent of the known "conbo

cl Pisclosure of duivention s woul d allow a user to
gain the benefit of reduced opening torques, whilst a

[0007 pac Kagelli metdreqpivalenti af ghe kreval ‘Gembe cimyrep agse provaleghths would
reLr. e e for - Ri .
DD IS B B U LKL LR R AR PR o
V\optbrdutgethe akser may paectholughagseiolt precess hmhardn’tly Iulsc;d for one-piece

ed of only terla urtherm)
C RSyl R TR o b AT BTR OB b recycte as
t Wit $¢ subb@istii@ compbded cﬁx)nlsyc (brfegmfeaﬁp IPDgh@EHUr@IEME chBVrebeere
used to a the closure t ontain 0008] .The
c oyt %&ﬁﬁ%@@t Gy logaldne@nt“awcf%afea% ﬁ1 ing capping
re&fl—ﬂqﬁrﬁ&lt%ﬁafylb%hﬁéﬁt 1yothe BRkAle th W dBkfet.al to reduce
A problemarising frommanufacture of a netal

[00081/ er E he ﬁOSéPf HRNYEHIRE seripan b meshelprus Fryluiehelfigient psggpf metal
andyanfiBlflo @hge Wa%taé@@l }f)ﬂof)legpﬁﬁblﬂg‘ﬁ'% BB ture of a metal

conmponents are produced from separate pieces of
MeY@PRIPRI] a { pEmbiroleiur@formRrst e Bl BagyIdd makldisc is that if both

’S: %?%J@%ﬁl\éc%hﬁonet{ts Bre %cﬁ& h%n?éeggllaﬁé pcfejctes bf Hlﬁbﬁﬁﬁhé QWount of

wastage is significant. Alternatively, if a “disc” is simply cut from the top phte of a
conventional metal closure bhnk, this disc will not be constrained by the remaining
“ring”. This is because the “disc” will be able to pass through the resulting hole in the
“ring” will be too hrge to constrain the aforementioned disc.
[0009]  Accordingly, the present invention provides a method of manufacture for a metal

closure having separate disc and a circumferential ring, including the steps of

- drawing a closure bhnk from a sheet of metl, the closure bhnk having a top phte
and a sidewall depending from the periphery thereof,

- cutting the sidewall of the closure bhnk adjacent to the top phte to produce a disc

and a circumferential ring both having a cut edge.



conventional netal closure blank, this disc will not
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[0015]di S %iﬂ.aﬁy,rhq tan&tﬁ&lgnﬁbeo%iment of the invention, an alternative blank configuration is
proposed which allows the disc and the rink to be loosely curled together as discussed
above, but in this embodiment the external surface of the blank may be printed or
treated before separating into a disc and ring. The disc and ring may then be assembled
as described above, but in this embodiment, both the external surface of the disc and
the ring is already printed or treated.

[0016]  Tamper evidence may be provided on the 2-piece metal closure by taking advantage
of the fact that the ring and the disc are independent and move separately upon initial

opening of the closure. Thus initially, when the ring is twisted by a defined amount,
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sho .Cro ectional view of a. 2-piece closure .
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cl &%Wn%n?ﬁg.lﬁﬂiggr%%c after formation of a curl around the cut edge of the disc;
[fig.]Figure 4A shows a schematic side section view of the modified closure blnk
shown in [fig.]Figure 3C according to another embodiment of the invention in which
the closure curl (on the ring) is fhttened and the disc is inverted before insertion into
the ring;
[fig.]Figure 4B shows a schematic side section view of the modified closure blank
shown in [fig.]Figure 4A with the disc inverted, inserted into the ring and supported
against the fhttened curl;

[fig.]Figure 4C shows a schematic side section view of the modified closure blank



ventionally used to make a one-pi ece closure, but
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[fig.]Figure 6E shows the same portion of the 2-piece closure shown in [fig.]Figure 6D
after the ring has been unscrewed, the lugs on the ring have lifted the disc from the
continer and the seal between the disc and the container has been broken. By using

the method illustrated in [fig.]Figures 6A to 6E, there is no need to invert the disc 10
or the ring 20°. Furthermore, the lugs 26 are formed in the closure curl 25, which has a
greater work-hardening than the ring curl 28, formed at the cut-edge of the ring 20°.
[fig.]Figure 7 shows a detailed cross section view of a portion of the 2-piece closure
according to a second embodiment of the invention having a disc and a ring, where the
cut edges of the disc and the ring are loosely curled together, allowing the disc space to

move both axially and rotationally within the ring;
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show a simlar schematic (ﬁpogr ession to that shown in

[ f negk]otithp goatgrkr 8 angl plsg rqdmicefuthe q@tityoef sgaligdionipoynd 89, becaise
Lo, e%t%m{lﬁmg &r&@ﬂistﬁéutﬁ)l’le i nvention shown in

[fIg. gure 7 allow ng the external surface of the
[0021E] obflig- Elguram&Att@ [fige B hehowmhreschgingicrrapgrssidraios npfiufidee of the

2- P! Ip?eccg nfe ta? 8k fie shown in [fig.]Figure 2. First a conventional closure blank 1 for
a one-piece metal closure is drawn from a sheet of metal (see [fig.]Figure 3A). The
closure blank has a top plte 10 and sidewall 20, which depends from the periphery of
the top plte 10. A recess 12 for sealing compound may be defined adjacent the
periphery of the top phte 10, but this is not essential.

[0022]  The free-edge of the sidewall 20 is formed into a closure curl 25, making a one-piece

metal closure shell 1. The closure shell 1 may be cut at line A-A (see [fig.]Figure 3B)
by conventional techniques, such as rotary cutting, laser cutting or clipping. Cutting

the closure bhnk 1 along line A-A separates the closure bhnk into two separate



[0018] Al sane or simlar conmponents in the figures

have been | abell ed using the sane or simlar reference
W@ eno80sdos4 r espectively. [0019] Referring to  PCT/EP2007/061744

[fig.]Figure 1, which is primarily included to

illustrate the location of the various detailed views

I NedoreRYBA BisO Y0 T4 drﬂ%ﬁ? 2R (Q@&J@%ﬂn ¢REFib SRS (Y. The cut edge of
t hreaded contai ner 3 an pi ece closure 1" having a

di &e dig' 10afdroledfe prai 4P apql H@ cpg LS fagip prypvides cut edge protection
[fhg ehh QUi &Jtﬁa@&ﬁm@teg @f fﬁ'eld%‘é 10F S it Qﬁ‘irftlt iRfo th&fing 207,

package illustrated In gure 1. The 2-piece

cl bsened thorprdusedeaofinthe ang 30 s@eqﬁlg |Figvae 8D u&heea’g eutjegige of the
o Bh S SRS B AR A8 LT ARl Feomsni
25the 2Bscat)’ wthirothp oing QOaﬁa's allus¢nadd ioffig. fregure ag et theAlisc 107 is

oot P R%) NERhbE a0 FRENFRGHE A S BRY peftatlosety conuoted

vvhbjr gie pabiicion pfretdneiod IfSamré.Or fe‘ame@cm’m to nove both
.and r.ot 0 reI ve to the ri 20" . he
0023f 5 Beteli RiRuPleutih e ipdiifrat Sponte b b pielifiady
of f]dxtldﬁlﬁg sodeshrecunst griie a6l invertieeth€0ise1 P for teaind 7MY and as-
or. al ternat]vel may_be provi ded_by

m %@W@ﬁ%@%ﬂo pBARE riRg %@1 ef\s pRpYN H%Fléléfﬁ%ﬁaﬂle@lﬂs girangement, the
ch@l@@ b id3y O;sp%rtea 9}/ Iﬂcéemnake@auﬂtiye Angisdeep ki LM pBhind 50 is

the disc 1 his channel is used to hold sealing

cotpRytasdntoohe ghpangk By Lypbar omikisenyeidiond mepps Eseewag the
th&oR[:0RSthe Cgﬁgﬁllﬁ @109&12)%? nﬁﬁ Bk ?Ml&éa'm Qi 3 011 in the ring 20°.

interlace wt e nec ontai ner 3 and
[0024} ed Ube shttehed quhof the ynadlifieslecdosungyshoompio dfig. | Biguretiee ‘euiile J4E has

thet ‘fz_lﬁg%etr tzlét (%Rg%nq%fn? b%ﬁi%%@%ﬁi ﬂ{eg{sgié%%r#&(?ﬂcor[nq)&g %ths, which

pr cxgﬂaetsﬁe orp sfuokceneini doswe enayfbetused B> gripbcthe matdafied 2- piece
tional

sur.e i.n 2. Fir
| SRS S MRni el 1 el ¥ Bidrmidivd b, PogD e SR EL BN ghoy
f :rwpphad $(hb|&ﬁtci(()@tﬁmﬂﬁ3,ahe {istered Eurb2y’ Eir%ﬁ;ftbej&&) ll(l)"l'tbezards the mouth
Cl O re .an a top ate 1 an S| wa
¢ SRt A s B L FireR shedontis” TG Pl g closure
A rugg 26 r the 1fke tighel theJeL EFRRU MY tHeyealie: &ﬁﬁ}bdiﬁd 50 and the
adj acent the periphery of the top plate 10, but this

i sSCH$tinGdsential . [0022] The free-edge of the sidewall

(002580 R%fefn@ﬁg%qflgqp%]uf‘b A QPBA © &Hﬁé th%@losﬁﬁk tHedugk 26 ride past the
one- pi ece net osure sheF he cl osure she 1

masoIrRenes (hreak 33 tha éetmtpn(fggt@re[}ﬂ e@gz]gﬁ yithdheiyk gyl I1|5 lifts the disk

Coy RO HECIENHED  ErAEAU p on

| i metiahtytnigg péﬂ@t@@sutdn@n e gonmipebd, dnkdisn 1@ reweins sealed to the

I T L

10betwserr thkldéesd 1i0htuad the cungl201 bagbd uschte topgdr stime hathof tamper
g\%&ign%g Igol“rltexz?rg e, P frgrtlgelglteib%ﬁge (such as a paper hbel) may be anchored to
both the ring 20’ and the disc 10’ and the rebtive movement of the ring 20’ rebtive to
the disk 10’ may sever the frangible bridge giving a visible indication that an attempt
has been made to open the package.

[0026]  Figures 5 and 5A illustrate how the punch and die arrangement used for “clip

trimming” may be used to sever the top phte 10 from the sidewall 20 of a closure

blank 1 to form a ring and a disc of reduced diameter. Part of the sidewall 20 of a



and reduces the outside dianeter of the disc 10" so
that it can fit into the ring 20", through the raw
w@iosesyes of the ring 20° (see [fig.]Figure 3D)CT/EP07/061744
raw cut edge of the ring 28 may then also be curled
to provide both cut edge protection and to constrain
t h@loﬁir@ eLA0 iWitshilRwh Rea Eindl@r dBmeled By lalflrtfunah ﬁzﬁt 7@ and a die
|&iﬁfﬁﬁ§re 2). Once the disc 10' is constrained
wid urej hig hebyt by tha docinyy i o$o. avhils e dideedrdigmgier part of
MO s AR hKCIGR iRl sls@é}e@Yroﬁlhtﬁe RIRYAR ef‘thgfsufe@v%l?Q@ b$4 second
feature or features 27. [0023] Referring t
[ f Pepch laagdﬁeieﬁmngtarﬁéammmeadﬂ@nﬂ heyvipg me@tydﬁé;am@éer between that
no I [ ' RLI .
: ngfeél% 89: é?yaﬁld tgé kgD kg&h C}?ﬁ '/Cd %%le%g uglgé hlaeﬁ}g)daﬁlse d?a{me%}%f the disc
s em:fbcilu@gd ahé suhsscglemohemmlrlghzé tlna peyiphery. of Alse dikoismot needed to

Fi .- LN, thi n the disc 10" is
culs B8 b D et R E TG mbdfe e s stage,
[0027;ea|[n mg)tlm I?fmbodlﬂnefmﬁ after ¢unsiey trem thedioc tthecwledpnef thd 2ing 207 is
means . f or

lar co nti onal ecurLp,
sl Sy ST A PO eaib A T BEE ol Gt aen in [
l nFigh%s GW dndZB)0OThé Ang D@ ik i@ fRRed td DQ2Athe menously formed disc
?ttened curl. of the nodified closure shown

Q. tp PF dRreRehintq Ble[rmgg?(ﬁ HemBeloy s shavarie éfg% Elgfg? 6C). Finally,

c ORI 1ON R reRBlell vEARPINB i3yt 8 BorntIAY 1138 26108 BHWHTA frig.|Figure
belts, which contact the to B surface of the closure,

me§Dbd hﬁ§t@@s pbinsgsping thersaniliintpdlp Dugp? e tormingstie sing gurl 28 and
Uiy t#k NS 28! qe%lrrieﬁg)u Cﬁn{y g({pi] RtO odhlde tH@@lBSLHe shown

the closure”s tightly applie e cont al ner
f | at[figEgueanD. 2B, aptigedlyt he ddicsld)’ 1@y b dvserteid intdy the ring 20" from

no | t he
ot ntnit{lieg SRaRLRELCA0 bR it Bb REACh BR RERNEER
[0028] i kdhe tiogint showhe H@Flg‘msrﬁﬂi a1t1y6E hialmwlto tgt dlosgoaethahd
descrl it FeEgpect to 4 ut withou retention,feature.
(GO RN R AT RE Y B P % gy iggonts
r i Hefepagt tot[fig. E@ﬁﬁe&ﬁmeﬁheﬁlhh@adsﬁ?é ist thghtly @ppidd tonhe container 3, the
o One 561 2 prep A I dovlty S Seoudt wr Goutinp sy B ncerction
C oOpRAUAHthe QoatiiGlet the=adORE, AdTaEs aﬂépﬂhe ringictiil 8 fi ehiteh e seal
&l et 5 g, tigh
of the closure on the contai ner the disc 10

r efpEingd by & SAiReFMOURS O ARt fh?é?o%lﬁl%f’ r{éworsoﬁfamn@éfee [fig.]

t hEjgbbd6E) ke 88538 d° lthd fugs 36 HAO DAY theld¥nided 't}ﬁféddvﬁ whilst the disc
anenent between the disc 10' and the ring 20" may be

us &0’ trempips sryted te deempwh ef gt qoapner 3elhegarcd)’ cpatinues to turn and
exﬂf{%ﬁ} th@%lgsggg:{ngggot El' t?ﬁ Bisé SHGh &Phealugéﬁ’rﬁﬁft é@é%iké J)" and

be anc e r|ng
anblreﬁlh thersedl deiweaen ieyseatinrg capipauneé SPiang tieGonpileadi Thaist de closure

t heh%]”saﬁd 1‘19 nC %?? (’)’?‘ %V tﬁlg tségi] Setwe?ﬁ] g{ebcil& aﬁlcg goﬁzﬁl}{élrg;ls Hroken.

VI S| eiln an at
[0029]  [fig.]Figure 7 illustrates another embodlment of the invention, in which the cut edge

of the ring 20” and disc 10’ are loosely curled together. This embodiment also removes
the need for a separate retention feature to control the position of the disc 10" within
the ring 20°.

[0030]  [fig.]Figure 8A to [fig.]6D show a progression for manufacture of the 2-piece metal
closure shown in [fig.]Figure 7. A metal bhnk, comprising a top 10 and a sidewall 20
is drawn from a sheet of metal and the closure bhnk is agin severed along line A-A

producing a bhnk for a disc 10” and a ring 20°. The closure blank shown in [fig.]



has been nade to open the package. [0026] Figures 5

and 5A illustrate how the punch and di e arrangenent
wQis@d/osor4 "clip trimmng” may be used to severPCTEP100T061744

plate 10 fromthe sidewall €20 of a closure blank 1 to

forma ring and a disc of reduced dianeter. Part of

t hejogicdNRhY be @e&i‘raté’&{vﬁﬁ WcBatken Ecqllef 8r JonfeSdth& RWBYati¢h 60 prior
smal'l er di ameter by first Punc part 70 and a die

80O SPHRINg ?é<§1£r1elelA1As Dﬁ@p@tlegf hew@sw&‘é&nkdﬁthﬁﬁ thegn s separate disc
Wi bSthd e 208 dH R Fh AERE 8¢ aRidoeOis, B&%us%ltﬁbséﬂ)ﬁlrghﬁ& ik easier

is then sévered fromthe renmai nder of the sidewall
bytoshagéleothdn pherrebaipaning 29’ ded ilin¢ M- dhe henbjene avspeipted ZV_lth

an e )

SO B L S, L AL DR by i

t h8Ads toatewleam thé dtsh éOdaIEicrm§2O’ edubbedednod swbsblgd ésee [fig. |Figure

@é@ %%‘%?IE]% hlg n@eiecrg} her I1,|solf glges io dt S?nt%r%alﬁg}t'%s ﬁleddlgcom’ and

r i Wil ncﬁtOﬁZé’e}n bya amtoﬁ ére dhoradbateretfirstafse. elowenmer, thiyg disadwamtage
the dj the c the ring 2 .Qrovi de
¢ Firngy tewﬁ%‘ag% e BEEAD PRsLiopRulit Pt Biprution ecc.

rlwgchQs of1§ e bﬂﬂo{)éﬂu{g the Eic@uees 6A and 6B). The
rin IS t exed H§tallom1th preV|oust
[00314i s @edlflf%loaéo ﬂ%éqseeobh Reovifgd 1 [Hg- 15igurer §24 i lﬂwtewd in [fig ]

(aBiga ROy ThAhik hirBndefledt g E&drnal SR bY thetdiRufl Sk iy be
is retalned wi thin the ring 20’ égfornln | ugs 26 8%5

shégsrraiad feforg fonmigg the ) 10" wRé rigg 2Bs(ses [fignEe%‘{f? AB) tikthe
di §&0ilagon '66%%%@1 de 18&&%% th th@ngl%u} dJf 'tﬁegdlgé"[d (gé [fig.]

and form ng t ugs e carried out In any
S eElgem:SH% tool figr] BE)méléletnwu@d;teeng oettodwised o frbdyse]thd gmbediment

0' may be inserted
|n%o gﬂﬁ[ﬁgmhgﬁgg ﬁgﬁ%ﬁ%ove§&n i ch may be
[0032hdv Rnfealglegmns[ﬁes]Figlum&A iasd [fe. [Fegote 4 o dlesurd blenk isigawd0in a single

o e B st e Rt Sl et e PR PR B b 10 ana
% gm?éxrag Zogbgﬁg{neis ﬁth lahghdimg ?Jt(aem [ﬁ%gﬁig\l,lmﬂfeﬂr? alede g1t jFogure 9B).
or Beiis SThEghen Scoptd L R aC i figroghe gk 10" is hemmed

ri (B itk bf 2Bokd 685 15 hefotth&d td EdutOwred e ridd elametar bf e disc 10° so
the contai ner and the interaction between t

cothetit Hisrintorthe sifdge of theging 7 Hlgo.4me amleeqdl Ci‘fdhf‘cﬂ?g 207 is

ZSﬁHﬁ&ghﬁggCQHQ5seal formed by the sealing conmpound 50
ai nst the contai ner 3. Upon openin see [fig.]

[0033]:| gawéllspted fe[feg. Bigie 8B and{ fe I Figere bt |hggm5:gl§{1sct KR is inserted
tHF [ )
. eglltt(g‘%@?fng gﬁ@s&%oﬂw{hﬁf‘eﬁn g(h&lapthé Eutjegge Blemr%id% 1 é) b and ring 20

to"t cont ai ner 3.
c ommeipnerdsete Teurun edgrdbfithe ingi2@'i is theherurled posely ermymdéhe hemmed

WI é etol?? ed(]é % 1646 #or 5% \M}le%e c ﬁre%g dh!lsftllatea hl?thg (%&]51%(9 Cross section
rea e sea sea
t he1ewe of HigifHigiBe 7 Bnd $tig.{Fieure |9Es[rr‘(hls arrangement the disc 10’ is con-
strained loosely within the ring 20° by the loose curl 15, 28. The loose curl 15, 28 is
designed to allow the disk 10’ rotational movement as well as a limited degree of axial
movement.
[0034] The embodiment illustrated in [fig.|Figure 9A to [fig.]9Eshows one further modi-
fication, which may be applied to any of the embodiments of the invention described

previously. It can be seen that the ring 20’ illustrated in [fig.]Figure 9A to [fig.]9E has
a transition 29 by which the diameter of the ring 20" may be reduced, making the



"lifts" and then "pops", as the seal between the disc
10" and container 3 is broken. [0029] [fig.]Figure 7
WO R008os3I0at es anot her enbodi nent of the inventiPCI/EP2007/061744
whi ch the cut edge of the nbng 20' and disc 10' are
| oosely curled together. This enbodi nent al so renoves

thQHQQQQﬂ6§ﬁ6§m§§Qﬁ@@£@ retention feature to contro
sition of the disc 10" within the ring 20

[00351 oogcﬂferprng] iy @i the egpbadiments gi the misnEgn aeS;sflb‘ai dhoyp gigant 50 is
fogp gd]ﬁ&lﬁ{ ﬁi%gg%(ﬁ/ecﬁ Jf tﬂl?e &PLE@ Cﬁn(‘)’fe&) alksehlbPPUf e SREWD’ inrlhe ring
[fi Fi gur bknk, conprising a top 10
a 80'déalepses cmanghzﬂurambﬁcmse thealishB s exierrty edntighand lnﬁéldle when
cl ' r ong |ine A-A producing
%%H%&?gépghé w@&%kﬁd%ﬁ%ﬁgﬁ%lﬁg 20'. The cl osure bknk
shomn in [fig.]Figure 8A may be decorated wth a
coating, lacquer or some other decoration 60 prior to
severing along line A-A Decorating the closure blank
rather than the separate disc 10' and ring 20" of
[fig.]Figure 8B is advant ageous, because the closure
blank is easier to handle, than the separate ring 20
and disc 10'. The problem associated with providing
decoration on the external surface of the closure
bl ank shown in [fig.]Figure 8A is that when the disc
10" and ring 20" are forned and assenbl ed (see
[fig.]Figure 8B to [fig.] 8D) the decoration 60 is
| ocated on the internal surface of the disc 10' and
wi Il not be seen by a user of the closure before first
use. However, this disadvantage may be turned to an
advantage, if the disc 10" is used to provide prize
information etc., which is only required upon opening
the closure. [0031] A nodification to the closure
bl ank provided in [fig.]Figure 8Ais illustrated in
[fig.] Figure 9A. In this arrangenent, the externa
surface of the closure blank may be decorated before
formng the disc 10" and ring 20" (see [fig.]Figure
9B) and the decoration 60 will then be |ocated on the
external surface of the disc 10" (see [fig.] Figure 9B
to [fig.]9D). The manufacturing nethod used to produce
t he enbodi nrent shown in [fig.]Figure 7 is thereafter
the sane. [0032] Referring to [fig.]Figure 8A and
[fig.]Figure 9A a closure blank is drawmn in a single
pi ece froma sheet of netal. The closure blank is then
severed between the top 10 and sidewall 20 to forma
disc 10" and ring 20" (see [fig.]Figure 8B and
[fig.]Figure 9B). Referring to [fig.]Figure 8C and
[fig.]Figure 9C the cut edge of the disk 10" is hemmed
(the start of a loose curl 15 is fornmed) to reduce the
external dianmeter of the disc 10' so



that it fits into the cut edge of the ring 20'. Al so,

one axial end of the ring 20" is fornmed into a curl
wWQ@2008f088088] As illustrated in [fig.]Figure 8D BCHEP2007/061744

[fig.]Figure 9D the hemmedi1disc 10" is inserted into

the ring 20' and supported therein so that the cut

edge of the disc 10" and ¢!5?Hig are proxi mate. The

cut edge of the ring 20" % curled | oosely around

[ooo1f he heﬂ‘}}%‘éihil?cfgﬁngﬁufw e%ls&ﬁépal cloSu %gmclggéiapétg‘&ﬁc and cicum-

cl osure as trate int det ail | s section
vi ews efentip] gngd, Hichudiee thearegs pfi g. ] Figure 9E. In this

arr af‘ge@ﬁﬁ%}% 4 HS%& %Eml}q hak/%gootgp glta[elaf (pag% 3233&’&%113/20 depending

W thin
| oose Emmlthel@npﬁﬁyloétmaep glaeadl(l,o al l ow the di sk 10

t at ted
ol ol R STRGEU T SRR L M SR S ere o o
[ f i g. ] fro@usea cﬁg% ({5 a[lcfti) h@ndu@rlﬁfsféﬁm iae0f, Lﬁd}?ﬁa’vuﬁ@ﬂtut edge.
t e a | 0O an (0]
10002016 o0 Rdet B R s o B L R LA aAp staim, . cppprising

can bethserp df Radndi threlpeﬁph%@y of thk UsE 18t &duhddits cut edge to reduce
[fig.]Figure 9A to ]19E has a transition 29 by

whi ch ihﬁé’uﬁid&r‘ijé%f@‘?telb?f %ﬁ@lSFﬂﬂg 20' may be reduced,

[0003[TBKi ngAtrH&flwbﬁﬁ%fQét&%uﬁ% rﬁ%l%lé‘scafﬁozﬁ:%rdnﬁg t%fc%ﬁlbi ¥r claim 2,
In any of the enbodi nents of the invention described

above, fuséar epmpisipgitee dppel @mslﬁmg theaayredes ef the clypuerdank 1 with
di 1
I'SC QIOSI%E 091'1 25 @? %%t#r% t?l% }(;éﬂﬁ%tg lﬁcﬁoﬁpthﬁ sﬂig@vlaﬁ 29 6@ form

ring S ea ecause t I'sc
i's easiheldlsdeC@Mdnmgﬂhnd handl e when separate than

[0004@'hen xS eﬂ?&? gf %in}fgcqulre O[Pg. n%eiQal C%s%{reﬂfccln%g)ngit]o c’ﬁunieié rlx%ii-:rein the

nuf act ure
di sc a¢ldswe cwl P.lﬁmﬁelreemglm igfilatggned.ncl udi ng the st eps

- draw cl osure bl.ank vin
10005654 o St FF Sy iErd Adnar it Bk BHeRpT oF tBepreceding
L|0p Elahﬁrésl%rthereumpisﬁ@ﬁhhetegs@iemlI of thedcl osurg
ank 1 adj.acent the top ate 10 to produce a disc
10' andlnﬁeﬁngeﬂ?rf)é&@mﬁc&lo PTE‘ﬁnﬂéz ‘bot h having a cut
edge. [#Q088hg hermidned igb tmﬁﬂ—gfmtthi{)ﬁgl@ﬂle@uﬂ&fg@'of the ring.
osure according to claim1, conprising. the step of

cl
[0006herrm nd mﬁ@mb@frmar%a%ﬁur@fof @ﬁ@et%h cdesunepacegidiignia any one gt claims 1 to

edge t9 f,RALCSHIHR ﬁnQH{eSs't% £ A Lrhe @ht dd3€ O?I{h%(hn 30’ with a curl
[ 0003] 'A nethod of hanufacture of a metal closur

accordihg to claim1 or claim2, further conprising

[0007Lre stg %&{1%& bﬂhﬁﬁﬂf@cqmreh)? rn?é@'alec‘ij&%ré)iccgﬁ%lgctlo%fﬁheﬁ wherein the

1ing 20’ is deformed to allow the disc 10’ to be inserted into the ring 20°

[0008] A method of manufacture of a metal closure according to any of the preceding
claims, wherein compound 50 is applied to around the periphery of the disc 10
and aranged to form a seal with a container 3.

[0009] A method of manufacture of a metal closure according to claim 2, further
comprising the steps of
- inserting the hemmed disc 10 into the 1ing 20” and
- forming a loose cuil 40 of the cut edge of the ring 20" around the hemmed
periphery of the disc 10°.

[0010] A method of manufacture of a metal closure according to any of the preceding



a closure curl 25, prior to cutting the top plate 10

fromthe sidewall 20 to formthe disc 10" and ring
wQ@008/050004] A met hod of manufacture of a net aPCERROT/@51744

according to claim 3, whera2n the closure curl 25 on

the ring 20" is flattened. [0005] A nethod of

manuf aghisheruethedeomBkigin Qﬂl@ﬁé’;ﬁ &f &%SﬁﬁQ% A ASsud a1 pAS to
precedi ng cl ai ns, furtﬁer risin he steps of -

i nver t FHBNOHE tfF Pletse Odffose tthl e@iallméo f@rﬁgthzalﬂsc 10" and ring 20"
inserting the disc 10" into the ring 20" through the
cut edge of the ring. [0006] A nethod of manufacture
of a netal closure according to any one of clains 1 to
4, further conprising the step of finishing the cut
edge of the ring 20' with a curl 28. [0007] A nethod
of manufacture of a netal closure according to claim
6, wherein the ring 20" is deforned to allow the disc
10" to be inserted into the ring 20° [0008] A nethod
of manufacture of a netal closure according to any of
the preceding clains, wherein conpound 50 is applied
to around the periphery of the disc 10" and arranged
to forma seal with a container 3. [0009] A nethod of
manufacture of a metal closure according to claim 2,
further conprising the steps of - inserting the hemmed
disc 10" into the ring 20° and - formng a | oose curl
40 of the cut edge of the ring 20" around the hemred
peri phery of the disc 10'. [0010] A nethod of

manuf acture of a nmetal closure according to any of the
precedi ngcl ains further conprising the step of
decorating the closure blank 1 prior to cutting the
top plate 10 fromthe sidewall 20 to formthe disc 10
and ring 20'.



