W 0 2008/053014PCT/EP2007/061744 Description METHOD FOR
G SUCH A METAL CLOSURE WITH SEPERATE DISC AND
Wg?r\%%%% A SINGLE CLOSURE BLANK Technical Field TOBB%#H& 744
present invention concerns a twist metal closure having a sidewall and
separate disc, which forms thejop plate ff the closure. Background Art
[0002jA twist closure compris%#%% Itk wall and a metal disc is well
METERhGOWh BRePHCIOSHECHIAs My PE-iS eoiRtoily Ye i 8tATFas I@ CCOMDENG  FROM 2
gEIqGLcﬁogﬁ?éw.RE:@ﬁ@gﬁtionalIy, the sidewah or "ring" is make from a plastic
mategaiibyigjedtibi aieliding. This plastic ring defines threads, which
.....-.cooperate with simiar threals on a container neck. A tamper evident band
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bridgescakhistrangibledbrid gesiaiedrsigned tabeeak upon opening of the
clogyre to a user of the closure! container package that the
clostie CiakS e’ﬁlgdgpreviously. Sealing compound is conventionally
yxozapplied to. | disc. ta for eal between the metal disc and the
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container is broken, giving a user confidence that the contents Withifthe
colitaftier HeS hE BB s iBfect thaditiating. fe008)Ther2-pieee diosuréy
desigrdlowsithe. Hreaking:0f &@i@mt@}aaéfgﬁédq(h&&gnﬁm?@em@ of the
initig) tyvist| Jhe clo ing" rtivates the tamper-evident feature,
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bet - i d ¢ i ‘I's ny difference between the
Reisilipengs i it soshaui et e e

2-§1968 Ipéritg Ve Ri¥Es ke forque required to open the closure and
alloves:the clashireciodne-remAYacBOLe 888iIbbe of closure is that the mmper

evident band breaks before the seal between the metal dise and the conminer is broken,

giving a user confidence tha the contents within the con@iner has not heen subject to
ampering.

[0003]  The 2-piece closure design allows the breaking of the container sedl to be controlled.
The initial twisting of the closure “ring” activaes the amper-evident feature, such as
breaking a wmper-evident band, whilst the disc remains sealed to the continer.
Thereafter, a further fearure may be provided on the closure “ring” 1o prise the disc
from the continer, thereby breaking the seal between the dise and the conginesr
equalise any difference between the internal pressure in the conminer and the externa
environment. This 2-stage opening reduces the twrque required to open the closure and
dliows the closure to be removed more easily.

G004 ] Disadvanmages of the arrangement described in
Paent Cimtion 0002: US 6662958 B -

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

difficult to recycle. Also, the recent increase in plastic raw maerial costs makes the



100041Disaivamages of the arrangement described in Patent Citation
0002: US 6662958 B are that the combination of metal and plastic

%Qﬁ{?fg(ﬁ%’éf(es the closure more difficult to recycle. Also, thePrEeento67/661744

increase in plastic raw material costs’nukes the WO _
2008/053014PCT/EP2007/061744 2 closure relatively expensive to
marfilfietifre e thepsrestic vimytpfeventsithrasesokthenglostre 8 the use of
pickagesouhich prersubiected 9-alRiRMpf %g%&&%@%ﬁ&'OSl{feShhaVI_ng
(o3 me Hhiag CRRMING.f01ass 0P IRtk (6,01 disg) are well swn e prior,
art and are used for home preserwr{‘fgu owever, these closures ar
hale SH (P Rter ATs Gretal s iglass e st bevreeyclade closures are
sepakatelylc T08P atent:Eitation 003 ER. 16860170 AR I‘c}é‘;—e@\/% %Rﬁé%r%[% .
, 06508:02-descr , " closure comprisi
!{}U{}d@{gcl}dgr%% %%T‘ gggﬁgd%e‘h‘?%%h{t}&ﬁéggme?’a%%a]i JB é%?i%%?%vﬁ. ).
red&ggé"%é{}ﬁ)rque required to unscrew the closure from a container. The

cIosuﬁesdzésazriabe;d)iﬂ%idﬂi&H@@i&%&ﬁbﬁﬁ”ﬁf&ﬁx@%%@é% @&!%H!%r @%ﬁ%ﬁéz 4 “specil
iG : between the closure and the container to whic
Wh'?@aﬁﬁ%hqp 82‘%}9% e‘v%%]lggt;ede uces e torque required o unserew the closure from a
the closure is affixed. o
conainer, The closure described in this document utilises a separate, annulr easket,
which enhances the seal between the closure and the conainer to which the closure is
atfixed.
Disclosure of Invention

[0007]  If an all-metl equivalent of the known “combo closure” were provided, this would
allow a user to gain the benefit of reduced opening torques, whilst a package incor-
porating the closure may pass through a retort process as currently used for one-piece

metl twist closures. Such an all-metl “combo” closure would be easier fo recycie as

it 1s substantially composed of only one meterial. Furthermore, if the closure were
manufatured from a conventional metal, twist closure shell, existing capping
equipment may be used w apply the closure to the continer.
1G008]  The cost of manulacturing such an all-metd closure requires efficient use of metal
raw material (o reduce wastage. A problem arising from manufieture of 2 megl
version of & “combo” closure comprising a metl ring and a met disc is that if both
these mewl components are produced from separate pleces of material, the amount of
wastage is significant, Altematively, if a “disc” is simply cut from the top phie of a
conventional metal closure blink, this dise will not be constrained by the rermaining
“ring”. This is because the “disc” will be able to pass through the resulting hole in the
“ning” will be too hrge o constrain the dforementioned disc:.. :
(0009] Accordingly, an aspect of the present invention provides a method of manufacture for a
twist metal closure having separate disc and a circumferential ring, including the steps of
- drawing a closure blank from a sheet of metal, the closure blank having a top
plate and a sidewall depending from the periphery of the top plate. and
- producing a disc and a circumferential ring both having a cut edge:
characterised in that the step of producing a disc and circumferential ring comprises
cutting the vertically depending sidewall of the closure blank adjacent to and st a

position which is spaced from the top plate to provide the ring and separate disc.



Disclosure of Invention [0007]If an all-metal equivalent of the known
"combo closure" were provided., this would allow a user to gthain the
nefirofse duced opening torques, whilst a package mcorporatln €
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metal twist closures. Such an all-metal "combo': closure would be cagier
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Furthermore, if the cl osure were manufadured from a con entlon
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metalfRxeeRk (o Aesmalhauantity ofaerling. GH{RFEQ&{EEHUM %:!)gmel%omy used
users ability to recicle the closure after It is no longer Heede
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[0014]  In one embodiment of the invention, the disc is supported in the ring so that the cut
edges of both the ring and the disc are proximate one another and then the cut edges of
the ring and the disc are loosely curled together. This embodiment has the advantage
that the ring requires no retention features because the loose curl Joosely retains the
disc within the ring, whilst allowing the disc both axial and rofational movement.

[0015] Finally, in another embodiment 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 surfice of the disc and
the ring is alrealy 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 initiaily, when the ring is twisted by a defined amount,



the sidewall (ring) from the top plate (disc). A curl protects the cut edge of
the closure blank, preventing injury etc. and provides rigidity to the ring
Wk%j%%#%gg(ﬂr@tion of the sidewall from the top plate. [0012]Thgc§igggg,%l,l (?;1744
the closure blank is cut adjacent to the top plate, to provide aring an a
separate disc. The closure blank may be cut using any conventional
process e.g. laser cytting. The disc thus produced, will have the same
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intq e, inch AL AeAlY el the sidewall atihe Gloaure blankmaybeber,

separated from the top plate by the known process of "clip trimming". This
pro® &R G SHET b BB BRI ATF (ke M IR plataysdom

firsttdravamiteza smaller diameter by a first punch and die and then severed
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that the diameter of SC is reduced and the subsequent hemming of

the diS&- 1§ RBEE S qlirEE 2 [TOTAIHEIE SHBSHifreRtSF (HESHESHRGAL the
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disc are loosely curled together. This embodiment has the advantage that

the rlfig-1EHIHRS HE Teta HiBHIE stoTeecpeehde WS foREELM [BESeRjece closure
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. g ring is curled to const 15¢C therein an res are formed in
invention, alternative bimk con iguration 1s proposeoP allows the

distharidgtie nmedpdirsdaélydasied negjEttver as discussed above, but in

this embpdimenidhacxeraaksufasaoidheblixal maybe PEBLe Bhnk, con-
treated be% re separating into a.disc and ring. The disc and ring tray.then
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thewhseeishtwigted:hpacdefimadianplengl] Wone closure to form a disc and a ring;
200%@;%@%&1@@@/ 51%&@91@1@%@54&%&1@1% eLasRealRd o0& shown in
COE%&IH%[ and %oes not move. A,Haﬁr&%lbl bridge or label may be secured
to HEE UL R HHU A ARR T A LB 1P 08 (R BISSGRE (Raor™ &
reladineantovement of the ring rekive to the disc breaks the frangible bridge
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shown in [fig.[Figure 3C after formation of a cur! 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 fhitened 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 thttened curl;

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



the container, Brief Description of Figures in the Drawings [0017]The
present invention will now be described, by way of example only, with
f the accompanying drawings, in which: [fig.]JFigure 1 shows a
“Lsfc)%qsﬁ @gg?itlgnal view of a 2-piece clogure attched to a contaﬁﬁ%’?;”ﬁ‘%’é?é’&’ﬂﬁﬂ“*
(by a circle) the area illustrated in all detailed cross section views included

in t@mﬁ@m@@qﬁ%@@w 188y ﬂéﬂéﬁ&%&%&ﬂ%&g%ag@%%% ection

view of a portion of the 2-piece closure according to a first embodiment of

the ifgdhissre s g W aideaiRd sty oL viugeiatmieiRghs Sidads-piece
constrairethecdiSoghereiniandaretentibndieaturof tasarfasiaed. in the ERgr@ment,
OCqURH AR5 ASBRANA TN NGJEIANE 30, 30ARRSTAS ona
side section view through a closure %ank, conventlona]lly used to'make a
onelfie e Clostve L BRENRY R iR AtitiBne 6 (senim erd iabeastiche disc and the

[fig dbigier3B shows the schematic side section view of the closure blank

of [fi ' curl has been d at the free edge of the ..
clon R B o o LM g 40
clostirs s férenbadrseraditcactivg; URgarEmjine Beushbwdifescheiatifraitdhe
sectinmiemaf theselosuredelani aﬂ@\@zﬁuiﬁhéfi&;}ﬁ%mé%&:@&@dﬁmﬁ@p and
sidewall.of the closure have been.severed to form a disc and a ring; .. ...
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of the modified closu nk shown in [fig.|Figure 3C accaording to another
DTSt SRR TR S ch TU LS T g

fhitEret- wrd:thd diso igivertbddefdre insaniof inteoth gisigwiigif it e gure 5;
4B ghopwrs.arsenematic §ig%éﬁﬂé%@dg'?é@tﬂltb%wgﬂﬂgﬂlﬁl%ﬁg%ﬁﬁﬂgéﬁ gure

h in [fig,JFi 4A with the disc inverted, inserted into the ring a
2u83:o‘,%1?f%§ %gh"g %g\% ﬂg‘fvfé%le?f &ﬁéim&ﬁwé%&%ﬁ% a schematic side

sedtignVigweoiBh@aonodifieit closuigddertionWdw of the ring shown in [fig.]Figure
2008(0A3PAARGMESR %QQ]QQQ&%@}@CM edge of the ring;
{fig.]JFigure 6C shows a schenmatic side section view of a metal closure according to
the invention after the disc has been inserted into the ring shown in [fig.|Figures 6A
and 68B;
[fig.JFigure 6D shows a deiled cross section view of a portion of the finished 2-piece
closure shown in [fig.]figure 6C, with the closure tightened onto a container to form a
seal between the disc and the confainer. In this arrangement, there are no retention
features and the disc is free to move axially within the ring;
[fig.JFigure 6F 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.}JFigures GA to 6F, 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.JFigure 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;



shown in [fig.]Figure 4B after formation of a curl at the cut edge of the ring;
[fig.[Figure 4D shows a detailed cross section view of a portion of the

ng%gggg&,ﬁlece closure according to the alternative embodm f6%61744

invention. In this arrangement, retenfion features are forme e ring to
locate the disc in its desired position and with the closure tightened onto a
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of its better and more accurate distribution.

[0021]  [fig.JFigures 3A to [fig.]3C show a schematic progression for manuficture of the
2-piece metal closure shown in [fig.]Figure 2. First a conventional closure bhnk 1 for
a one-piece metal closure is drawn from a sheet of metad (see [fig.]Figure 3A). The
closure blank has a top phte 10 and sidewal! 20, which depends from the periphery of
the top phte 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 cuiting or clipping. Cutting

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



6 [fig.]JFigure SA to [fig.IFigure 8D show a similar schematic progression

to that shown in [fig.[Figure 3A to [fig.]JFigure 3D and Ifig.ffligure 4A to
ggzi@%ggﬁc for the second embodiment of the invention sltlg,gy%lpizré07/061744
[fig. Flgure'47; and [fig..[Figure 9A to jfig.[Figure 9D show a similn-
schematic progression to that shown in [ig.[Figure 8A to [fig.[Figure 8D for
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closure shown in [fig.]Fgure 2, First a conve ntional closure b | for a

oneHEES e CIGETFEIs B ARITRrGvE SRS tewdiptsky [veigheenouth

3AYfThe closime bldnkehasaciom pletecdn tandosidpwadh 28 sdsichadapents e

from, the beripheny. of 1he top.nl for sealin nd

may be defined éc%’ec%ntI%ﬁ%%?ﬁg@ﬁﬁﬁ@%%%%ﬁ%?&%ﬁt t%@%ﬁ’gg}e

esSEMNefob22] The free-edge of the sidewall 20 is formed into a closure
[0025url Zafenaldng EipnErpiacenngiah claskiig shellobutheclRsyEs sielbdsPry

be cutanlpg capeaR lghavEe 3B) by conventonal techniques, SHEM. yia

as rotary cutting, laser cutting or ¢ |pp|ng.%fﬁ(f|‘ng

10° and breaks the seal between the sealing compound 50 and the continer 3. Upon

o

initial turning of the closure on the continer 3, the disc 10° remmins sealed to the
mouth of the confainer 3 whilst the ring turns and lifts slightly. This relative movement
between the disc 10° and the ring 20° may be use to trigger some form of tamper
evidence. For example, a frangible bridge (such as a paper khbel) may be anchored to
both the ring 20’ and the disc 10” and the rebtive movement of the ring 20° rehtive 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
trimuming” 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



the closure blank 1 along line A-A separates the closure blank into two
separate WO 2008/053014PCT/EP2007/061744 7 components, a disc
' g 20' (as shown in [fig.]JFigure 3C). The cut edge of the disc
%2@%%6 anto a curl 15 and the cugl 15 both provides cut ddgeEr2007/061744
protection and reduces the outside diameter of the disc 10" so that it can fit

into g, ring,20'; threuel ihe {@Wq%ﬁxadé%ﬁﬂéhs% %‘2%1&1%%5%&% 4{? d'ie

3D). The rav cut edge of the ring 20" In ena 0 prow
bott Ut e tehsit did e %%’E?diﬁgtﬁé SHst Shovieriveedaligmgtoopart of

(as iHustrated bhdfig. [FigttieRkentethidise:1Qids qansirined: @(Btbyhtb&ond
e D e Bl S i My

rovision of retention feature or eatures e errin

4A, thesiin Bt tisgroeed ) Be stﬁedlwmmheﬁuﬁgm@@mmfethe disc
curli2Equded andstmseque@ ﬂ&iﬂhﬁ&k@ B¢ PogiFing 2 apdiassernbhagitheo

dlscelcp he 1in Arﬂﬁ 4B in this arrangement, the
t d t it
disc 10" 15 sﬁpldb e&% flat erfi"el %96}‘? g A@[thls stage, sealing

[002EbmpBuhetsa %ﬁ%@ﬁ@dh rfstisatEhafnet 12 disgshorcsimilge obtheentipda is

me@ﬁ&f@écﬁmrm%@g@w@ fRthe gRUIRIBEEAPUSNEWMAMEY BRwn in [fig]
pro ided i gle% # r|n the ring 20'. [0024[The flattened curl of the
S
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co n%ﬁﬁ@ahﬁeﬁ@aﬁplﬁg spgtamdr dmbnigmfva grawore bidtsFiphic B itrally,

the gepisitue i0TdRe SlosHe HRYRE Y560 1R i T
clos éﬁ I@ﬁhe lcon ainer 3. fernh to [fig. 1%&(3 % Evﬁ%%%%ﬁ%%iff [Figure
Iy

is i SIS 18 & E8Rt en%’é% SHA SR A e bt a RIS and
towsnasinl ehmivgt2 6 ftine beomtaimboand dhe seecactienphetweehdl®sure shown
COQ@[@% ﬁ?gﬁ?’é’@lﬁ%%d%ﬁ [B/Yas 78 aLihg.llke. ttzgpé 0 ﬁQFeun

formed by the sealing compound 50 and the co finer 3. OO 5]Re errlrgig(t)o

[fig 1RO & HED BPORTGPEHIRGCHE Rl tegs od P paserte
[002&ontdiheclitmeadhsbvthie [étefitipnfeaine@FeRgagas withdedisk«aughd s,

lifts e fjsk o 3y guﬁaﬁm PEERLOSIMEERNG.PRAIING CADRUIDS

and the container on |ﬁ|t|a rnin the c osure on the container 3,
the Rf&erieg F%Ml%‘é’ﬁlé@tﬁ’lﬂﬁ% a5t iR é dehtapidied Willscidinag3, the
turninard:litts slghtiye FhisiEhtivermane menhhgtwe esrbp«lissdfe and:theon

2010 REWSEIRIROEL SATIERUD o e eudencs, Eop examele

a frangible such as a paper labe e arichore
rind 2oy ﬂh@ 813 OOEIG A T8 R e evrRine OB th@@mgpzmm Frpodfic.]

to theyaiskE)QhayisRven trma‘naagmdel@él gge aiving @bl dndicalionthat disc
an %Le r%t has ggpor%llale to the ackage,[{1 026]Eigures .5 and 5A

illustrate how the punc earr%ﬁoemngﬁt ud &8 O IR G® g and

be h@é@%%éwt% ft@gaméhlmﬁfr@ﬁq thd $itdhall@s 2f hfclbsdieciiniad
Ito foEar & ¢inguanehadiseealradyesa siameter.Rar-okthe sidewall 0l @ sure

“lifts” and then “pops”, as the seal between the disc 10° and container 3 is broken.

from

[0029]  [fig.]Figure 7 illustrates another embodiment of the invention, in which the cut edge
of the ring 20” and disc 10’ are loosely curled together. This embodiment aiso removes
the need for a separate retention feature to control the position of the disc 10° within
the ring 20°.

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

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



WO 2008/053014PCT/EP2007/061744 8 closure blank 1 is first drawn to
a smaller diameter by a first punch part 70 and a die 80. The closure 1 is

\&Hﬁgog %Pqucatlon ring 85, whilst the reduced diameter pa %8%}%2287@63744

closure nk 1 is then severed frorrbthe remainder of the sidéwa
second punch part 75 defining a sharp corner 72 and having an outside

diamgiet Ratweendhataidiedis @Qo@f]l‘{jgt@g St RUBER R R M5 60 prior

such a method, the diameter of the disc'is reduced and subsequent

herfiiG PR B AT o PIR dRIE hhsoRE Rk Hher ban e drpvaiedise
of the’ dist toditinsitigithF g JE0R Almanether earwbedimemsaﬁeﬂa@ﬂtttmmr

from, the, gis Gy thegut g%e%kww séslew ovg jth.a, “” gyl Zé

protect the cut edge of the ring 20 own in | Flgures

TheFgoEs ??&H’@H‘ﬂ‘e%d’?&é%@ltﬁé%@iéﬁ% %ﬁﬁé@*@ﬁ&% I‘?@ i }qure
mséi%ed iniovthenrihg AQ° IiWmdaeliew Tasshawndn 1fig dRgurec8 Qedinallyicure

the ure%%@gﬂ@%&w%n RECSLED BNl R P

[fig.[F e steps o msertlng e dis¢ 107 erin

forrtit 19?&)?.??@%@31 @85% tberkilagpihdalnge Dty Eevcemedl@uhwmage

sequense m@mm@mﬁg@sW@MnamH@&@M@)@@e Aise igrtienall e,
the df] Ch may, be maerted into. thetéﬁn 20' from above, which may be
WHICN I8 O

advantageou as there 1S Ho heedto fiex TheS fing 20' [0028]The closure
[003 Ghowh Wﬁi&%ﬂ@m@dﬁe PlemeeoRis sivvidedonthag Mlistatdd sridwestxibedtiz.]

\git?@@_&e@@t i) [ﬂg, [ﬁ@ﬁg@g&@ e@deée%nﬁmw&fttﬁ@m@a'@@g%ﬂ%ﬁ%e
ererrin ure whnen. tne ClIosure, 1S e the
con%?ne%eé)‘% %)rln%rgﬁ} bggs]ﬁémd%%l&%b o%gﬁr%yégtﬁp JsPthEe
corﬁam@flan@(ih@ﬂﬂ@labﬂ@m‘eiwedmtmwmtcbtrdwlsh%Jﬂﬁéslwﬁ@.@
andsiger@@g wﬁi%ﬁghﬁﬁ@ Imﬁlﬁmkﬁﬁmﬁ‘e%w RESBHINGLOMRMNGD Arent

nst the iner 3, Upon o enlng see [fig.] Figure 6E) the closure I,

the %‘%‘12%’ ffzf’e %1’%??&‘7 %ﬁfgﬁ@ﬁ thFe4mess, whilst the disc 10' remains
[003Healdtbferthvg mdtith) Bfcthe Santalr€ig3FEhe Briga200conbihukgstdtiniandingle
lift untilthe g si26: epgage With Mg disg Gl 1., Jé%&é%%@%@nt%% 510 and

10" and break the seal between the seating compound

corttEH 3 PRI T RIE e it il %%ﬁw?fﬁdﬁé%m&sgﬁﬁé@e@%%ér%
theRbgarif)y andigdhitgines3 d&@[ﬁ&@ﬁlﬁﬂ@%@][ﬂ@ Hroigare: Y)ﬂﬂhéﬁﬁle’ﬁ() is hemmed

an 3&9@e&m@pﬂm@@m%m@m MRS, & ﬁﬂ%’l A& HN%29 100 o

disc 10’ are loosely curled toge er. This em iment also removes

thethaééfo%ﬁ%%é}ﬁaﬁ&ted@eﬁfhﬁf%aﬁe Adsporrecrtsbepa gt snmeliisc
10'fwiithed the Hrg:205. [0030][fig. [Flgure 8A to [fig.]6D show a progression

ie pre sh fi
mm}frﬁet Rggr%% }cge{;in?érls gF Q?d%eg a S|d1§/)val ng[?a%v]&n %olr%c aY0 e H}%md
of HétdhaRaIre iod P RERk i%ea@auwgé@éhwwe@@ liréha dsprdtivsihgne 20°
blank fataiciss 10: andeaging 2Q' ihbeclasuke bbﬂ!saﬂb@%[ylékbfdﬂd WG mmed
2008/05 4PCT 2007/061744 9 Figure S corated with a
coa?ﬁg %3§quer orE;rr?erér%he%r Bleggrce']: %un r]il(%Fr olaseve&nndd BT section
A-Aipecdrtting terebsigd i dficrae e ﬁnathlmrmmm tisclBo' 18nis con-

ring20hed [Bgsyﬂ'gﬂftﬁlﬁ %&e@mtage%gegb@@?g@sﬂ%@i%%@gpk 85, 28 is
easjer.to arate ri and disc e prqoblem
as?géf Ié ﬁL?pv?’otsF 0 §§cora 18’?1 ({}ﬁ“’érbe)‘(‘ferh‘gFé&ﬁé‘ SPfiegBatfeof axid
blameshoswh in [fig. )Flgure 8A is that when the disc 10" and ring 20' are
[(){}prrm?ﬂem%%éﬂp 6588 g g '%‘@1@ BAQJWQ}%%%SW CERIAHOR O

loc ted on t& e inter aI sm&lggof the d?'}sc 10" and will not be seen by a user

of & &85 %‘e‘%?e BN SEPRTR 8@3&‘\?&%?5&53 e daegbed
to emadmamagalamwmsba@iasmgé@lemmlpiﬁg iRfarmaatior ¢fig,]9F has
Which IS QR F9aKIReE UPaP ARGRIPEHNELIARUES: may be reduced, making the



[0031]A modification to the closure blank provided in Ifigingure SA is
illustrated in [fig.] Figure 9A. In this arrangement, the external surke of the

03 %ﬁ gk rnay be decorated before forming the disc 10’ ang ‘ri%ﬁ %00;51744
(see [figlFigure 9B) and the decorafipn 60 will then be locattt ORT IR
external surface of the disc 10" (see [fig.] Figure 9B to [figl9D). The

ma@jﬂgﬁé@%@%nﬁ&@‘g&qﬁt&@roduce the embodiment shown in
fig.[Figure 7 is thereafter the same. [0032]Referring to [fig.[Figure 8A and

l003%éig.[Fﬁgﬁ?éas%x»ancmtﬂfetwt@d@m it iRy e desrohs hebREetssplnt 50 is
metalplihkiclbs edlank is theniseveradibetwesnntby pikiand sidewalling
20 teyform. a.di ' and ri ' i9.[Flgure 8B and fiérRFi e%@.
el e o e e T i e
is hEmEUhiTe e of s 1ded iBuRe 5B 3o rmed) to reduce the external
diameter of the disc 10' so that it fits into the cut edge of the ring 20". Also,
one axial end of the ring 20" is formed into a curl 25. [0033]As illustrated in
[fig.[Figure 8D and [fig.]Figure 9D the hemmed disc 10' is inserted into the
ring 20' and supported therein so that the cut edge of the disc 10' and ring
20" are proximate. The cut edge of the ring 20' is then curled loosely
around the hemmed edge of the disc 10" to form a 2-piece closure as
illustrated in the derailed cross section views of [fig.[Figure 7 and
[fig.[Figure 9E. In this arrangement, the disc 10' is constrained Loosely
within the ring 20' by the loose curt 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.]JFigure 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 [figiFigure 9A to [fig,J9E has a
transition 29 by which the diameter of the ring 20' may be reduced,
making the WO 2008/053014PCT/EP2007/061744 10 finished closure
more compact. [0035]Preferably, in any of the embodiments of the
invention described above, sealant 50 is applied in the groove 12 of the
disc 10', prior to assembly of the disc 10' in the ring 20'. This eases
manufacture, becalse the disc 10' is easier to control and handle when
separate than when assembled in the ring 20'.



Il Claims 1. A method of manufacture for a twist metal closure having
separate disc and circumferential ring, including the steps of drawing a
closure blank from a sheet of metal, the closure blank having a top plate
and a sidewall depending from the periphery of the top plate, and
producing a disc and a circumferentiallring, both having a cut edge;
characterised in that the step of producing a disc and circumferential ring
comprises cutting the vertically depending sidewall of the closure blank
adjacent to and at a position which is spaced from the top plate to provide
the ring and separate disc. 2. A method of manufacture of a twist metal
closure according to claim 1, comprising the step of hemming the
periphery of the disc around its cut €8dé %o reduce the outside diameter of
the disc. 3. A method of manufacture of a twist metal closure according to
claim 1 or claim 2, further comprising the step of finishing the raw edge of
the _closure blank with a closure curl, prior to cutting the top plate from the
Lo sidBwaft 1 fstnfthe @SEaAE NG 4° A midtHod! S maRtfactre OF Fitfidt = v+ 79
sepmetdl €lasuse ascardingriowtdiar 83nwherkirr thesclosure loutiion thensng iseps
o¢ flattened. 12 5.A method of manufacture of a twist metal closure

acc rdlng to any of the |;Jgrec;eij|a£nl%(clgli[rg§ﬁ fgrth%recq_mpr%s%%[%h?istegﬁcgf

inver]fi%‘ﬁ ghe &f the dist’6r the rng, inserting the disc’intothe rng

claprsifghtherdut ledgeé of the fing. Bl Atfiethod of nianiifaétire @PAIWIBENT
£rometal €losure peeordingrtowany eng-ofalaimes 1 @4, further comprising the

“erggﬂgﬁgé’@eé%%Sdgﬁgfg“%ﬂQ%M@Pé}SW%ial ring, both having
a cut edge;

characterised in that the step of producing a disc and

circumferential ring comprises cutting the vertically
depending sidewall of the closure blank adjacent to and at a
position which 1is spaced from the top plate to provide the

ring and separate disc.

2. A method of manufacture of a twist metal closure
according to claim 1, comprising the step of'hemming the
periphery of the disc around its cut edge to reduce the

outside diameter of the disc.

3. A method of manufacture of a twist metal closure
according to claim 1 or claim 2, further comprising the step
of finishing the raw edge of the closure blank with a closure
curl, pricr to cutting the top plate from the sidewall to

form the disc and ring.

4, A method of manufacture of a twist metal closure
according to c¢laim 3, wherein the closure curl on the ring is

flattened.



7. A method of manufacture of a twist metal closure according to claim 6,
wherein the ring is deformed to allow the disc to be inserted into the ring.
8. A method of manufacture of a twist metal closure according to any of
the preceding claims, wherein compound is applied to around the
periphery of the disc and arranged tolférm a seal with a container. 9. A
method of manufacture of a twist metal closure according to claim 2,

5. furtRerwsorhprising theesteps ©f tinserifgahe hiemmed tist intocthering

ac@@gdinﬁoﬂ@”Eh%kgﬁeﬂﬂg|%@@@é@iﬁgg%Péﬂﬁ%qngég%ﬂgkﬂ@omprising

_thgegrjtmeg pg_t:jphery of the disc. 10. A method of manufacture of a twist
métal ciostre according to any of the preceding claims further comprising

the stepoFdécorating thecdlodiire lanicprer tocuttig the top plate from
the sidewadl:-to fagn the=diseandiing the ring throuch the cut edge

of the ring.

6. A method of manufacture of a twist metal closure
according to any one of claims 1 to 4, further comprising the

step of finishing the cut edge of the ring with a curl.

7. A method of manufacture of a twist metal closure
according to claim 6, wherein the ring is deformed to allow

the disc to be inserted into the ring.

3. A method of manufacture of a twist metal closure
according to any of the preceding claims, wherein compound is
applied to around the periphery of the disc and arranged to

form a seal with a container.

9. A methed of manufacture of a twist metal closure
according to claim 2, further comprising the steps of

- inserting the hemmed disc into the ring and

- forming a loose curl of the cut edge of the ring

around the hemmed periphery of the disc.

10. A method of manufacture of a2 twist metal closure
according to any of the preceding claims further comprising
the step of decorating the closure blank prior to cutting the

top plate from the sidewall to form the disc and ring.



