WO 2009/115377PCT/EP2009/051630 1 Description CLOSURE Technical Field [0001] This invention
relates to a closure. In particular, it relates to the combination of a closure and a container, the

container tyegcalla/ including threads. The closure is of the two-part type ofgﬁsurewgvb}iﬁ% comprises an

inner cap or feé ﬁ%ﬂﬁ%ﬁd a ring or skirt part. Bagkground Art [0002] TwoP-par fqosures typically

comprise a cap or disc which is held onto a container by a skirt, which is sometimes referred to as a
ring, or overcap. The two parts may be of the same material, or different materials as in a combination
closure or "casshiptien” which uses a metal disc and a plastic skirt. The skirt often defines threads or
lugs, which cooperate with complementary feagi{é%@&% container neck. Sealing material is
conventionally applied to the disc to form a se the disc and the mouth of the container.
[0003] Ther&exgienivahlyigldamples of two-part closures, of which US 3446381 A (PODESTA ET AL) is

one of the QAR REEN e At EpAE ARy pseparate disc and

"sleeve-like Another vr\’/%-plece metallic’cap from same inventor is shown in US 3836033 A
(PODESTA) . In US:888688RAtife diksigsand edunisdrgonthenichmigioproerinajyridaikigisentainer

mouth, an anula gAY 355 20 80 SHBE,Sh S BRETIRRRS A GG portor

covering the opening of the container. The entire middle portion of the disc moves between concave
and convex configuiaitirebyopidistrrpof e anidee itioPeabout the top edge of the container
mouth. Bothgaf 1hese ogyres can be used for containers such as glass bottles, pots and the like.
[0004] It has also been popular to provide screw threads or lugs on the skirt, whether this is of metal or

of plastics ni@08ah!. Fwe-eraralaeY AR BRIGGHAFIBRIGER BICARNPESRSIEIREIEASIRENWPFS 4473163 B

(ERNST & CO.) in whighithe QUieEeaP RHRAS IR inaehean«aEfag roptainerglbing eregrewing. This is
particularly useful when the closure is used for the packaging of food products, which during

processing "pull” a AEGAKRPEVS PEYNE 25575 PRMFLPIEHg]08Y Bt ent materials as in a

combination closure or “combo-cap” which uses a metal disc and a plastic
skirt. The skirt often defines threads or lugs, which cooperate with
complementary features on a container neck. Sealing material is
conventionally applied to the disc to form a seal between the disc and the
mouth of the container.

[0003] There are many examples of two-part closures, of which US 3446381 A
(PODESTA ET AL) is one of the oider examples. That patent describes a
two-part metallic cap with a separate disc and “sleeve-like” skirt. Another
two-piece metallic cap from the same inventor is shown in US 3836033 A
(PODESTA) . In US 3836033 Athe disc has an edge portion which projects
beyond the container mouth, an annular portion which sits on the top edge
of the container mouth and a middle portion covering the opening of the
container. The entire middle portion of the disc moves between concave
and convex configurations by pivoting of the annular portion about the top
edge of the container mouth. Both of these closures can be used for
containers such as glass bottles, pots and the like.

[0004] It has also been popular to provide screw threads or lugs on the skirt,
whether this is of metal or of plastics material. For example, the skirt may
be part of a threaded outer cap, as in US 4473163 B (ERNST & CO.) in
which the outer cap prises the inner cap off the container during
unscrewing. This is particularly useful when the closure is used for the

packaging of food products, which during processing “pull” a negative



2 pressure, often called a "vacuum". This vacuum creates a substantial resistance to opening. The
two-piece cap of EP 1686070 A (PLATO PRODUCT CONSULTANTS V.O.F.) has a special feature to

reduce torq%ggogﬁﬁg%qg. This feature is similar to a dimple, which during GpgpingyRushes up a

disc-shaped inner cap to overcome the forces between jar and closure, which create the sealing of the
package. [0005] The 2-piece closure design allows the breaking of the container seal to be controlled.
The initial twisting of the skirt is sometimes used to activate a tamper-evident feature, such as
breaking a tamper-eyistantdanfos dalic e dist remaifssseaded o drea csntadnbstIhigreafter, a further
feature may be provided on the skirt to prise the di 0 IRehthar king the seal
between the disc and &{%888%%1,%‘? %né%lﬁq%gﬁ a?ﬁést %l%e%égif %@%@ﬁ%ﬂ%%ﬁe@%a %?essure in the
container and the eX@BOBUSVITSDINEUL TANET 2 $ta)E opesingredinidsahisadmiasiveguired to open the

closure and allows t%?f%ﬂg%wg é;eggls?rg%g@%v%dﬁ(m%r%eﬁﬂ{ 0006} A fégméfpgwgléeatures such as

these can reduce the force ne reak vacuum, there are still problems inherent in the
combined opening foremireypirshesnt ¢f dinscrbaiag Inebesaking BEoaR A fABMbodiment of the

invention seeks to oxg(gam ase prablems, isclosye: AL uspBARID b ARG to an aspect of

the present invention, there is provided a recloseable two-part all-metal twist closure comprising a disc
and a skirt, i[PG@fth the disetaslasssaldasion alpsantmel FrkiaaPidherPRRImaTRER R ORoveably

between an inwardly. groisetine fimn AtitheHeRss snmobihe skitAdaosanuIas WA PEojection on

the skirt wall and/or lugs at the lower end of the skirt wall, the closure being adapted for use with a

container and the sURTTGRIHVisRiteatNss Rtiean reaking ariarineeeMider oo hihisc rim and
lower skirt rim, plus {he gffectivethicknass (AxRd thamldoRis Treriafithan therdistaneed Gigyetween the

top of threads on th%g %rr]ctﬁiiggzri %rt]wdtrtzgeslfgr? t%f pgpigecghné%iins%rﬁom the container, thersby
breaking the seal between the disc and the container o equalise any
difference between the internal pressure in the container and the external
environment. This 2-stage opening reduces the torque reguired to open
the closure and allows the closure to be rémoved more easily.
[0008] Althcugh known features such as these can reduce the force necessary to
break vacuum, there are still problems inherent in the combined opening.
force requirements of unscrewing and breaking the vacuum. An embodiment of the invention
seeks to overcome those problems.
Disclosure of Invention

[0007] According to an aspect of the present invention, there is provided a recloseable two-part all-
metal twist closure comprising a disc and a skirt, in which the disc has a seal and a
surrounding rim and is held within the skirt moveably between an inwardly projecting rim
at the upper end of the skirt and an annular inward projection on the skirt
wall and/or lugs at the lower end of the skirt wall, the closure being
adapted for use with a container and the sum of the distance (B) between
the seal and the contact point of the disc rim and lower skirt rim, pius the
effective thickness (A) of the lugs is greater than the distance (C}) between |
the top of threads on the container and the top of the container.

[0008] The term “disc” is used to define the whole of an inner cap component and
is not intended to infer that that component is simply a thin circular
component. Preferably, the centre portion of the disc is a substantially fiat

planar panel and radially outwardly of this panel the disc is profiled for



[0008] The term "disc" is used to define the whole of an inner cap component and is not intended to
infer that that component is simply a thin circular component. Preferably, the centre portion of the disc

is a substantjally flat 43% ar panel and radially outwardly of this panel thep‘@%&' &%yﬁgofor e
2009/11537?%’%%%[5 r%)9/051630 3 sealing a cgntainer to which the closure% attached, as

discussed in more detail below. [0009] It is thus possible to manufacture the closure of the invention
from fairly stiff material, for example from a single piece of metal (e.g. steel) and as described in
WO/2008/053014. kealwygeventttieceloswiaatitbesciustinténdéddocde avditgiksable onor@veable from
concave to convex 829 .Feot%r%ng to concave as is required in US 3836033 A, which is equivalent to FR
2177118. [0010] The cHtedtive thickness of the lugs is the axial distance (A) between a position (X),
which is the[@0d@hclipsithusetunssiiatio grafactheettie ofiosereariitindnvierdia, Bem Eisdsition (Y),

which is the COntactsﬁﬁiﬁ?\taiérﬁﬂﬁcfam%qﬁﬁ& o IR EIRERRGsaEler (0 Jouian Handd of this

application. Clearly the invention is o icable to Closures, which have a skirt depth that is more

than that of a simpldesasieeg oW RISBIPTHE dohitane e venic i slemsardisl théfhvention is suitable
to close may be a jasanholte (f lass, MeRIBRIES MAIEHBR BRYEBR MR capvélthaygh a usual use

for the closure of the invention would be with a glass jar, the expressions are used interchangeably in
this application. ThéGHHBERAYIRBNRIES thregraslindde gﬁMMPEdﬁ%‘ﬁﬁﬁctions may be
used in the place ofi¢reagds7A smale continuous thread, as in a rolled-on thread, may also be
provided on the 'ar._FOOlZ During opening of the closure of the invention, the first st?ﬂge of torque

application 199dtdtelihR HigaisdHi tﬂEtn?glTﬁﬁﬁstﬂéeﬁﬁ@rgia@%??t{@m%%@%‘ stinctly separate

from the second stagesuibictXis warser tRepsisardae shise Batalbeawry figrritieheciinifahdy forcing the
lugs between the top of the threadéan the underg%i of the disc rim. There is th]y no effort required
S B E B T

to slide the seal of tHeRUEH RFRMRSE RRSE PR R ReecaRwhRg L A

ﬁurr'ﬁﬁp when the
seal is broken on firgh@pkitingn. The references refer to figures 9 and 10 of this application.

Clearly the invention is only applicable to closures, which have a skirt
depth that is more than that of a simple overcap or lid.

[0011] The container, which the closure of the invention is suitable to close may
be a jar or bottle {of glass or plastics material) or even a metal can.
Although a usual use for the closure of the invention would be with a glass
jar, the expressions are used interchangeably in this application. The jar
generally includes threads but one or more waves, cams or projections
may be used in the place of threads. A single continuous thread, as in a
rolled-on thread, may also be provided on the jar.

[0012] During opening of the closure of the invention, the first stage of torque
application to rotate the skirt and release the lug from the underside of the
thread is distinctly separate from the second stage which is needed to
prise the disc axially away from the container by forcing the lugs between
the top of the threads and the underside of the disc rim. There is thus no
effort required to slide the seal of the disc part relative to the top of the jar
and the disc may audibly jump when the seal is broken on first opening.

[0013] The strength of the lugs required to prise the disc from the jar during
opening is less than that required for lugs on a conventional twist closure
as the lugs of the present invention only have to resist crushing between
the thread and the disc and do not have to resist bending. Thinner material
may thus be used to form the skirt. Although the disc is typically of metal



[0013] The strength of the lugs required to prise the disc from the jar during opening is less than that
required for lugs on a conventional twist closure as the lugs of the present invention only have to resist
crushing betWSenO;%e thread and the disc and do not have to resist bendi;}gwﬂ,y%%rsmgﬂtenal may

thus be used 10 o1 the skirt. Althdugh the disc ig typically of metal WO

2009/115377PCT/EP2009/051630 4 for optimum barrier properties, for example, the skirt may be a
plastics material or metal. [0014] The most preferred embodiment of the invention is an all-metal
closure. Of course, ifbottirpartstedtiee ptoparéasefer mantefigththeksamepisee ofasiatal, this would
result in cost savingd?%pgrilr(?%rrn%n a‘ and resources conservation, even if the panels and rings were
mixed and matched Trom the metal sheets or discs from which they were formed. Also, the metal could
be decoratel@0drdl deuratisirpoiiskied Bmpcatitent ohtaeohedriieraissanctit patpbelesutr-dXample.
[0015] Where the cl [ etal..this i . | y be less than
that used for the m&%%fﬁ??%%\ﬁa%ﬁ%ﬁ g@i%%%@t?rggg %%Et%z@glgﬁggdm %)Syrsfﬁdeéglﬁsures of the
present invention magled (bisswhsid OsEuhin EOSERRBINGs FPABMMERERATH BRAMEEESand below, less

than 0.15mm for clogiyes- MM aeming! aars ierAegeaiue laseiand-dariadargosures of

66mm nominal diameter and below, less than 0.17mm for closures of 77mm nominal diameter and

below, less than 0. 1BeMEE! elsairear sisesiivrmarhichlpaners BRATRIAIFCalieIBBhan 0.20mm for
closures of 110mm pamingl dimetenanddelwrie sraRiHaydIerd@bimeseaatetbmetal. [0016]

Generally, the inwardly R%ojecting rim on the top of a metal skirt is curled inwardly to hide the upper
cut edge. Not only RSEENEIE BHIRARES t0 SfBAIEINCe of the skirt, but it also provides a safe edge. The

lower end ofdhe skigissaéshsl sy € U lsfiniunardhiste ghsrureb inetmveTreutrecigeof tfe skirt and to
provide a smooth surface against which to push the rinhof the d'sc#fslrt ?urin %)?nintg. The rim of a
2

metal disc part is usISR BANEF (FRIARA) RO URFSERYG PEMIE Qit'8h W& disc and the
disc part may be sealesbesevin:dilind viithi camp Gt ocissating shitenatseut edgetmoteeayon may be

enhanced by conveptignal proc s such as by the of roller-coated | rs, Qf course it is
possible for all cut e%%%ess?oﬁf)aenggzge ”&é%fr%ﬁﬁ%\‘/r’{a? % eTac |3§O§$@%ﬁ§eﬂ%@ 8? lalgr\l%/ of the curled
regions, either on skitothdis €. iStypidalyineUess ¢haBrom nomiThisi givesea goddelppedeance and

smooth feel, and avpids 43MAGLAS dREQIRIL BERIRREHAHARLNER AHELERU less than
0.17mm for closures of 77mm nominal diameter and below, less than
0.18mm for closures of 82mm nominal diameter and below, and less than
0.20mm for closures of 110mm nominal diameter and below. The metal
may be a polymer-coated metal.

[0016] Generally, the inwardly projecting rim on the top of a metal skirt is curled
inwardly to hide the upper cut edge. Not only does this enhance the
appearance of the skirt, but it also provides a safe edge. The lower end of
the skirt is also usually curled inwardly to obscure the lower cut edge of
the skirt and to provide a smooth surface against which to push the rim of
the disc part during opening. The rim of a metal disc part is usually curled
(inwardly or outwardly) to obscure the cut edge of the disc and the disc
part may be seaied or even filled with compound or sealing material. Cut
edge protection may be enhanced by conventional processes such as by
the use of roller-coated lacquers. Of course it is possible for all cut edges
to be coated after cutting.

[0017] The radius of curvature of any of the curled regions, either on skirt or disc,
is typically no less than 0.4 mm This gives a good appearance and smooth

feel, and avoids damage to decoration or protective coatings, which could



WO 2009/115377PCT/EP2009/051630 5 occur if the curl is too tight, for example. [0018] The inwardly
projecting rim on the top end of the skirt part may be discontinuous so that inwardly projecting rim
portions are_only provided where there is no lug opposite. This simplifies e of the ring,
particularly iﬁﬂéﬁﬁ%’é]'%s%ade from plastic because ejection from the moul %lls%gl%h&%?éar]g%ed insertion of
the disc into a more flexible ring is easier. [0019] In one embodiment, the height of the disc rim may
vary around its circumference. Another -alternative is for the height or thickness of the skirt lugs or
adjacent curled regiofsitdf vagycun yetcanathefenasadipient, the height or thickness of the top of the

container th vary. of these alternatives have the.advantage th tg]l ing the second
stage of opiﬁ@@m F&e%ﬁ B%%@Jt%él € rgr%%h% %%eor% k?e? iﬁ;an %fﬁe‘%g {oﬁg s%ééd at one part of the

circumference, and diedestroogaedsthedinveatdj9g20jetthe rion botﬁwfstheesnmfa@smwe disc and
skirt, which contact Qﬂ&%@ﬁ’gﬂgris""%%{;“c?gé%%@?‘%i‘é %l%ﬁ’lﬂe ér‘ﬁﬂ%ﬁé‘% 8F {REIHAS.
gaps the's |

protrusions/dimples to provide a gap 0 etween irt and disc. This reduces the area, which
might stick during hpadlndeakd dmy depisrmpgsprovidesisritstoacdeivsien frreskhie and disc. Spaces

between skirt, disc ang goptainerdryare SiisRiald BiereCoRuRsRiIdIRg ATekelgsing a

container. Furthermore, accidental movement of the skirt may be avoided and evidence of movement

such as opdf@tPindy preprsgdimembxibaifeisthef tamdismdro Mmgvanswerddise of stuck surfaces
either individually (dige/iReR-orMdan Aeer BiRleiNe [osHiRS iiHtieP miceldoolienddsglp material or

non-stick coatings may limit application torque and minimise sticklng\. [0021] For tamper evidence or to

avoid accidental mdvEmBhRSPERATFIY e deXRDIR VB idin 88 BNAE S IRPL Bk iife material or

strap. [0022] When losuladrridsathiardase araaBtaditsitae terafdheaskiip amg embodiment is
typically a little higher than the top of the disc before the closure is t}i*gghtene%ggt%gle jar, and may flex
slightly in combinatiBif $itA O AETS BRSPSy BAtaAR NI ALINGHRR THEUXLR ﬁéﬁtness is

achieved. Over-tightaninmef thefelesutegnssotealask teprbek ¢siventaappersimeajsthus be avoided.
WO 2009/115377P%I%EP280%/051630 65 OZ?;MItghﬁ)ugh the cg)surfe of %he invfenrt_iorbg_ogs not require
the entire middle portGFPOPTHE A R HIVES EHFHEHLEREE R P CBRVEY AeHBS S HETTh us
3836033 , it[BeapnrEdthdpothe isidisspartianssf ol dserdisob diffshien viipdsdortastecassmall central

bi-stable part or "buttoné'hwhlcitll m%\}/éas when internal vacuum is éﬁhg?gggiﬁgﬂgéce versa. This vacuum

button feature may BATHETL JE Th tRe“aILE oF bl c|r:l1c\3/seen ISR BT it plays no partin any pivoting or in the

sealing of the contapretritsaihs/dimples to provide a gap or gaps between the skirt and disc.
This reduces the area, which might stick during handling and any gap or
gaps provide ventilation between the skirt and disc. Spaces between skirt,
disc and container dry more effectively in these closures after filling and
closing a container. Furthermore, accidental movement of the skirt may be
avoided and evidence of movement such as opening may be provided.
Flexibility of the panel and/or ring allows release of stuck surfaces either
individually (disc/ring) or when assembled into closures. Addition of solid
or liquid slip material or non-stick coatings may limit application torque and
minimise sticking.

[0021] Fortamper evidence or io avoid accidental movement of the ring, the skirt
may be joined to the disc by a breakable material or strap.

[0022] When the closure is used to close a container, the top of the skirt in one
embodiment is typically a little higher than the top of the disc before the
closure is tightened onto the jar, and may flex slightly in combination with
the disc to become substantially level when the desired tightness is
achieved. Over-tightening of the closure in so—called “top-belt driven

cappers” may thus be avoided.



Brief Description of Figures in the Drawings [0024] Preferred embodiments of the invention will now be
described, by way of example only, with reference to the drawings, in which: [0025] Figures 1A and 1B

are partial side soeé:tion:% of an all-metal closure with an annular projection 89/%5%0\/\53"1;650026] Figure 2
is a partial S8 FEHSR ?ﬂrough a curl of a closure with plain wall; Figure 3il'% partia e section

through a lug of the closure of figure 2; Figure 4 is an underplan view showing four lugs; Figure 5 is a
partial side section through a curl of an alternative closure with an outward disc curl; Figure 6 is the
partial side §a@2ein ofifigugs Shthemighadiiheofitherdlosuwesfigtresdusatpatialisidaiseetion through the
curl of the closure of fiég,uresf%ran 3 ip close ?sition on aejar; Figure 8 is aspgrtiahgid&gection
through a lug of the"4680E ﬁg resOREETR Vé%%%&%’b%uﬁ%nagn %Oﬁa\f? f?guree Fis gpartial side
section through the @ErB886ISEI0% s eahhymrdsrd e chBdid pudiarjaf afteruope nimdjifEigate 10 a partial

side section througly 34q.of e glashie of fikiiesc2-ad 3 Ahous ade AfiEORROICiFigure Lis &
partial side section E%Pougﬂ a curl ot a closure with an outward curl on the disc; Figure 12 is a partial
side section throughnéecnrl vécuciosaresisdtedthentdyiobthersing ldbioveatierdisgtimigigaiurs is a partial

s e seation througly ) LG EIEIPRIRLH LG WELLEEHIBA LiRiPRRIAAEERFISRRCIVe views of &

closure ring and closu r inwardly projecting rim portions opposite gaps between lugs;
pivoting or in the sealing of the container itself.

Brief Description of Figures in the Drawings

[0024] Preferred embodiments of the invention will now be described, by way of
example only, with reference to the drawings, in which:

[0025] Figures 1A and 1B are partial side sections of an all-metal closure with an
annular projection on skirt wall;

[0026] Figure 2 is a partial side section through a curl of a closure with plain wall;
Figure 3 is a partial side section through a lug of the closure of figure 2,
Figure 4 is an underplan view showing four fugs;
Figure 5 is a partial side section through a curl of an alternative closure
with an outward disc curtl;
Figure 6 is the partial side section of figure 5 through a lug of the closure;
Figure 7 is a partial side section through the curf of the ciosure of figures 2
and 3 in closed position on a jar;
Figure 8 is a partial side section through a lug of the closure of figures 2
and 3 in closed position on a jar;
Figure 9 is a partial side section through the curl of the closure of figures 2
and 3, above a jar after opening;
Figure 10 a partial side section through a lug of the closure of figures 2
and 3, above a jar after opening;
Figure 11 is a partial side section through a curl of a closure with an
outward curl on the disc;
Figure 12 is a partial side section through a curl of a closure, with the top
of the ring above the disc;
Figure 13 is a partial side section through a lug of the closure of figure 12;
Figures 14a and 14b are perspective views of a closure ring and closure

with four inwardly projecting rim portions opposite gaps between lugs;



WO 2009/115377PCT/EP2009/051630 7 Figure 15 is a perspective view of a disc having "flats"; and
Figure 16 is a perspective view of the disc of figure 15, fitted in a ring. Mode(s) for Carrying Out the

Invention [0027] Figures 1A and 1B are side sections of a two-part closu ;'W y %t,iﬂrﬁ%gl for. example
in accordangéov%ﬂ%%ﬁsps%lished patent application PCT/EP2007/061744.{)PXte?na{}i%e , the ring could

be manufactured separately by techniques such as welding (e.g. laser welding), extrusion, or by using
tubing. This of course means that the ring is not necessarily formed from metal, although this is the
preferred material f6igtiasdfes af bispeeéntoiew bé aiiisareacidrgpfistss;antetal disc 30, having its cut

edge protected by a curl 32, and a _circumferential ring 40, Th (2# S, ithin the ring 40 by
two curls 42,43 at taﬁéggrpeptfgelsd %Q%ﬁsgﬁégvgf\fﬁéh’ rf#gqgﬁiaqgrceofﬂ g %i%éﬁgﬁm%gﬁ%; curl 43 and
figure 1B is Micdef#)fohtaugying Qutdde peaslignretention feature, or features 45 is/are provided to

position the gssr30denely i e 5040, Wi AoV e Hisa A0 SoRdRIRdGRGYe rotatonally

relative to t % rn miting axial movement. The retention feature 45 may take the form of
spaced projections ogxaintple Hirecpetalerraewithe prgliadedrakenh anvbsaHeay be provided by a

crcumferential beag i A5 SRR nAgHRR PI-BIABEhAho hpdsside perphery o

the disc 30, surrounding a flat centre panel, and this channel’is used to hold sealing material 36. The

provision of the chasfRaratebnay teshniepes Rctian WElRE Sdaimdasrierf ROh@HERINith

or by using tubing. This of course means that the ring is not necessarily
formed from metal, although this is the preferred material for closures of
this invention. The closure comprises a metal disc 30, having its cut edge
protected by a curl 32, and a circumferential ring 40. The disc 30 is
trapped within the ring 40 by two curls 42, 43 at the opposed axial ends of
the ring. Figure 1A is a section through a curl 43 and figure 1B is a section
through a lug 44.

[0028] A retention feature, or features 45 is/are provided to position the disc 30
loosely within the ring 40, whilst allowing the disc 30 freedom to move
rotationally relative to the ring 40 and limiting axial movement. The
retention feature 45 may take the form of spaced projections around the
circumference of the ring 40, or aiternatively may be provided by a
circumferential bead, either full or segmented. A channel 34 is provided
about the inside periphery of the disc 30, surrounding a flat centre panel,
and this channel is used to hold sealing material 36. The provision of the
channel 34 ensures proper location of the sealing material to interface with
the neck of a container 50 and also reduces the quantity of sealing
material 36 because of its better and more accurate distribution. A portion
of thread 52 is aiso shown in figures 1A and 1B. For opening, unscrewing
of the closure causes lugs 44 to move over threads 52, causing retention
feature 45 to push upwards against disc curl 32, thereby raising the disc
30 from the container 50.

[0029] Figures 2 and 3 show an all-metal two-part closure 1 having a disc part 2
and a skirt or ring part 3. Disc 2 has a flat central panel 4, surrounded by
upwardly extending groove 5, shoulder 6, annulus 7 and terminating in

inward curl 8. The groove 5 is profiled so as to retain sealing material or



the neck of a container 50 and also reduces the quantity of sealing material 36 because of its better
and more accurate distribution. A portion of thread 52 is also shown in figures 1A and 1B. For opening,
unscrewing of the closure causes lugs 44 to move over threads 52, causing rete g%jr;{f ture 45 to

push upwar&%%@&?ﬂéﬁﬁ%c curl 32, thereby raising the disc 30 from the con é]i':ril)é{r} 29] Figures 2

and 3 show an all-metal two-part closure 1 having a disc part 2 and a skirt or ring part 3. Disc 2 has a
flat central panel 4, surrounded by upwardly extending groove 5, shoulder 6, annulus 7 and
terminating in inwarstigairh&atEhel 9rooveSdzprofitetlosn he todgsain mealkingenate nalnel 4O
2009/115377PCTI/E 200%/ 51630 8 other material 9, in this example from the edge of planar central
panel 4 to the curl g f‘o’ﬁé" ?’I’he skirt 3 of figures 2 and 3 has inward curls 11 and 12 at both upper and
lower ends {0850)9F A8 {kmisallfitpuee?unsihbed)arenddthis bhvenkdgeat Thehlugser3ate shown

most clearly in the ynderplan view of fi 4. . Thet f the. skirt (ring) 1o fi Siguihd 3 is below the
level of the top of t#g\f(\’:%%%lﬁ%ﬁ gn go&ﬂ%%@&ﬁ%@d%&&?%@% ae%%%%%e%%r%ﬁ% to as "ring below disc”
or "disc over ring". [@034] THedugsyBalosvstice Ttoniigiatoly atha snisstafeiewnetowe closure is

used to close a fleg canIgeE HEIE R E55 5k ALSRUIG 4N b, Rk (asse deaeo, tis is the

most preferred format fo invention.An alternative ring below disc closure may have the disc panel
extending outside tié ttpchahoethe snd a0 NI ties cisraameliies FassartVARH RAclosed by

the ring below disc g EW%gki%W%lm ;g(gst_acking. The top of the closure may nest with a
stacking bead around the bottom rim of the jar above. [0033] In its form independently of any

container, tHBGRAL T srringtbalewydisr areliatiatinehpo aifsreniiis ehepNdnaIeae &uts curl 12
and/or lug 13, and R APRSERREHCIcASRRIHEIRRAE |giscraRUS Stifkibl. JFiReshegldey 6 of the

disc of figures 2 and 3 contacts up%er curl 11. Sealing material 9 could of course be contained more

locally by shaping thee8R RS98| BithisrBaMAsh e RS- EPEP BLINARE (YGRS With the ring above

or below the panel. Jihaaiile May e Padisosibiltelosschaesttan oknfeatimsniding disc 2 or ring 3,
or other possible variants. In one arrangement, as shown in figures 5 and 6, the disc curl 8 may be

outward and the tofPEEHIPIGAOREYRWEFAS h that the surface of the ring curl 11 that was originally
on one side [qugierafhyeiherderomaiadrside)tidheametitishe elozenitagtththermytalcevafite disc curl 8

e e S S P Thaee TR SR Mg uroces
to one another, andgtzeiingdbbdundecdrtte dhsiwfactobitibejasateet the disc curl 8 may be hidden
from view whep, lgoking o, e QRIS A] BeRP S8rRaHEM RS Gb WS Lhrdnyardigr cur

between a lower position when the curl on the disc abuts curl 12 and/or lug

13, and an upper position, as shown, when the disc abuts curl 11. The

shoulder 6 of the disc of figures 2 and 3 contacts upper curl 11. Sealing

material 9 could of course be contained more locally by shaping the disc.

[0034] Either curl may be inward or outward (reversed), with the ring above or

below the panel. The curls may be partly or fully closed, rest on or in

features of the disc 2 or ring 3, or other possible variants. In one

arrangement, as shown in figures 5 and 8, the disc curl 8 may be outward

and the top curl 11 may be inward, such that the surface of the ring curl 11

that was originally on one side (preferably the decorated side) of the metal

sheet contacts the surface of the disc curl 8 that was originally on the other

side of the metal sheet. In this arrangement the contacting surfaces may

have different coatings or one may not be coated at all, in order to avoid

similar coatings sticking tc one another, and the possibly undecorated

surface of the outside of the disc curt 8 may be hidden from view when

looking from the outside of the closure. Figure 5 shows the inward top curl



WO 2009/115377PCT/EP2009/051630 9 11 resting on the outward disc curl 8 at a section through the
lower curl 12 and figure 6 shows the same closure at a section through the lower lug 13. [0035] Many
features of the closures become more clear when closures are used to ¢ ntainer. Although any
screw contalhereoUiEHe closed by any closure agcording to the inventioﬁ?@n@gﬂ?’a{)ﬁn{égof figures 7 to
10 show a glass jar, which has very distinct threads. [0036] Figures 7 and 8 show the closure of
figures 2 and 3, closing a glass jar 20. When the closure is applied to a glass jar, the top of the jar
presses into sealing maistiia) Sfanainganrinpsintand ntpregetoschlr d0gH treSkivefrng) 12rotated and

the lug 13 is moved under the.thread 21 to pull the disc down. [0037] The, relative iti of
improved seal 10, Lﬁ{@edpgldrg gf%ﬁgg‘f é%é?%ﬁ Fnevsgrﬁfqp?o?géﬁﬁa d&ofghc%r? tﬁ)%wsgepeagﬁgure 8. The
seal is defin€dn] thasparesites aé die glomterid Scmpeinteck jetreyhe 2C1§o0a8) aretieadosed

iti f fi Y/ 8. shoul ' ] ' I 13
Roainat the uncersitb ey TR EAat 1T D L e PRGNS & THE o & SeleP e irvead of the

glass jar, effectivelyclusilirgyabeoditegitotitaiorenvzdlieciayitas st ataiad fHozop
Counter-rotation of gﬁsgn&%}{ﬁ?ﬁﬁpg \lﬁégf &%mgyﬁ‘pgé%%sitions above the adjacent threads and
torq{le’causes ifti

application of further: ting of the disc and full opening of the closure (see figures 9 and
10). In the dP@AModilinene areBrevothteelere ) Saeresaent Juglasing AGIRRSIAREDN top of the

thread portion 21 (fighe L@k anckihe AdiagmBHRETASMLSE tae holtesp 6rthd 7R thig contact the
bottom of the disc curl 8 (figure 9). Moving the curls into contact with each other raises the disc,
thereby breaking theegdigg material 9 forming an imprint and improved seal 10. The skirt (ring)

is rotated and the lug 13 is moved under the thread 21 to pull the disc
down.

[0037] The relative positions of improved seal 10, underside of disc rim 24 and
inwardly projecting lug 13 can be seen in figure 8. The seal is defined by
that part of the sealing material 9 imprinted by the jar 20.

[0038] In the closed position of figures 7 and 8, shoulder 6 presses against upper
curt 11 on the skirt, and lugs 13 press against the underside of threads 21.
in the closed position of figure 8, the lug is under the thread of the glass
jar, effectively pulling the disc into place and squeezing the sealing
material.

[0039] Counter-rotation of the ring causes the lugs to move to positions above the
adjacent threads and application of further torque causes lifting of the disc
and full opening of the closure (see figures 9 and 10). In the open position,
the user has rotated the ring such that the lug 13 is now resting on top of
the thread portion 21 (figure 10) and the adjacent portion of the bottom curl
12 has moved to contact the bottom of the disc curl 8 (figure 9). Moving
the curls into contact with each other raises the disc, thereby breaking the
seal.

[0040] In the final position of figure 10, a lug 13 contacts screw thread 21 at
position X'. In figure 9, the contact point of curls 8 and 12 is shown as *Y".
The effective lug thickness, which is the axial distance between Xand Y, is
distance ‘A’. The axial {vertical) distance from the uppermost part °Z’ of
compressed material (seal 10) to the bottom of disc curl 8 is ‘B’. The

distance from the glass finish (top of the container) to the top of thread 21



[0040] In the final position of figure 10, a lug 13 contacts screw thread 21 at position “X'. In figure 9, the
contact point of curls 8 and 12 is shown as *Y'. The effective lug thickness, which is the axial distance
between X and Y, is distance "A'. The axial (vertical) distance from the u%ﬂ@%&%gﬁ;{' of
compressed‘}iﬁ’a%%ﬂﬁgllfggal 10) to the bottom of digc curl 8 is 'B'. The distance irom the glass finish (top
of the container) to the top of thread 21 WO 2009/115377PCT/EP2009/051630 10 is 'C'". [0041] In
order for the seal to be broken, it is necessary for the sum of distances A + B to be greater than
distance C. This inMengdn is therefore not applicable to shallow cap-like closures. [0042] An alternative

version as in figure 11 has an_putward curl 8'. Figure 11 also shows how t ing material 9
may be corﬁgﬁ%’é 91%8&({8%%@1: b?/ %%%%lén %f?éoges}%’f iiﬁt%%%ssp%}%sﬁénhﬁ psﬁlen;1 é‘f}é&'ﬁt l?ssﬁcgéﬂorizontal
portion 7a adjacentAhe Bhmblel gréatandrea dejstadaegCorNestioakpboiols tgrafeichrerminates in an

outward curl 8'. This, js,Qf cours tiQn whic e used in any of the other embodiments of the
bpiBabit {o SHERGN €D ‘@l‘é Hﬁ@éé’.

invention. [0043] Fi‘é3 ows the ring'above level of the top of groove 5 as it is in a "ring over
disc" closuréQQaGRAAT hbesnaitivdinrenioof dyshesvn draligiies 1 ihieh a6 Asbverdrairtihgfdgeradisc” type,

has a disc with inwayd gud & Jnglined, shodldar & andesianis Ragtaneyisifed heordnscagr disc”

closures have uppermost part of disc 3 lower than the top of the skirt, which may assist tightening of

the skirt during closttsepinatigieteinn g ditthBveopREiRc MERP BB BEh Y FIRZANiEO PIESKirt in
combination with the disg-aadahmesbitgplehniIbReguneiRy st vatdaesdiso A 084 SlHIds conventional

to provide curls where an exposed edgg@of cut metal might otherwise be dangerous during handling, to

obscure edges for d65RBAERIRFEEEY MR HHOR c At eRr5sR AN [BBURT ARIBLEIF S most

preferred embodimegisioh GlrysairhemeiRitieamade &8 thavarlhistal forms, it is clearly possible to
have a metal disc and a plastic skirt. This enables the form shown in figures 14a and 14b to be made

more easily [3udHIt ColiEERMEERRANS REBAY PGSR NS PO BLRES A3 BIdhE. The top
projection 11" is in foripaves, awdr kligsuts8. positioned below gaps between projections 11'. If the skirt 3'

‘s made fror, Biaglic, e Sleclonot 1S SHIadr 25 g M0 &R RSiel G Ry R gy metal disc
type, has a disc with inward curl 8, inclined shoulder 6 and singie part
annulus 7. The “ring over disc” closures have uppermost part of disc 3
lower than the top of the skirt, which may assist tightening of the skirt
during closing. Over-tightening of the container may be avoided by flexing
of the skirt in combination with the disc and at most the skirt will become
level with the disc.

[0045] !tis conventional to provide curls where an exposed edge of cut metal
might otherwise be dangerous during handling, to obscure edges for
cosmetic purposes, or to protect against corrosion.

[0046] Although the most preferred embodiments of closure shown in figures 2 to
13 have all metal forms, it is clearly possible to have a metal disc and a
plastic skirt. This enables the form shown in figures 14a and 14b to be
made more easily, although it could still be made from metal. Figure 14a
shows the skirt 3’ alone. The top projection 11" is in four parts, with lugs 13
positioned below gaps between projections 11'. If the skirt 3’ is made from
plastic, the gjection of the skirt from the mould is easier, as is insertion of
the metal disc 2 into the more flexible skirt.

[0047] Other features, which the closure may include, are flats or similar
undulations 14 around the disc which form gaps 15 when inserted in skirt 3
{figures 15 and 16). This provides a ventilation path and drying of the



[0047] Other features, which the closure may include, are flats or similar undulations 14 around the
disc which form gaps -15 when inserted in skirt 3 (figures 15 and 16). This provides a ventilation path
and drying of the WO 2009/115377PCT/EP2009/051630 11 spaces betwy i, disc and
container is%%%@é’é%ﬁer filling. [0048] Although,the invention has predggnﬁ;%ka{)rgﬁg}/g}é}g}égrg described
with reference to an all-metal closure and a glass jar, the scope of the invention is also intended to
include changes and modifications to materials etc and numbers of features such as lugs, as defined
by the scope of the gjfaires.bdivEdaithe kit recioseable tiednpait dhpnetatitefstr dlitisgre comprising a

disc and a skjrt, i ich the disc has,a seal and a surroundijng rim and.is held withip the skirt

moveably bﬁ@%@n\%ﬁqﬂ\?\%}ﬁ? 5?3?ené{?nng ity %rtet(%‘%ﬂﬂﬂ?féﬁr!yeh%ge& gﬁg%r E?r (2}’1\“ either A annular inward

projection on the skict avediemetar tis.ed MIG\@Hasrjdrofhbes&km wbﬂhethwelmﬁ:@méswm adapted for

use with a contanef aoghegupshine distarcs Bshiaer.ie feal ahddhacapagtpoint of the disc rim
n he r than the

and lower skirt rim, EBlus he etfective thickness of the lugs Is greate Istance between the top
of threads on the contaibersarfdahiitep sich@sdrgairs S2fines datifecaasaneintihe claimsl, in which the
top of the skirt is lower than the top of the disc ("ring below disc"), or vice versa, with the top of the skirt
higher than the top of the disc ("ring above disc").



3. A closure according to claim 1 or claim 2, in which the disc and skirt are both made of metal. 4. A
closure according to claim 3, in which the metal fro hich the disc is formed in a single piece of
decorated metal. 5. A closure according to claim 3 or claim 4, in which the metal is steel having a
thickness, which is less than that used for the manufacture of vacuum twist closures of the same
diameter. 6. A closure according to any of claims 3 to 5, in which the inwardly projecting rim on the top
of a metal kairasurled inwardly and the lower end of the skirt is curled inwardly. 7. A closure

secoing ¢ AR ST S DR ALAEH (RISl el s B St gy o
which the curl etiohishareliso tess shsraDahthens@rridusiaingeiaceokdisditddnytiinetios dhaims 1 to 8, in
e R e R e

either an annular inward projection on the skirt wall and/or lugs at the lower

end of the skirt wall, the closure being adapted for use with a container and the

sum of the distance between the seal and the contact point of the disc rim and

lower skirt rim, plus the effective thickness of the lugs is greater than the

distance between the top of threads on the container and the top of the

container.

2. A closure according to claim 1, in which the top of the skirt is lower than the top
of the disc (“ring below disc”), or vice versa, with the top of the skirt higher than
the top of the disc (“ring above disc”). |

3. A closure according to claim 1 or claim 2, in which the disc and skirt are both
made of metal.

4. A closure according to claim 3, in which the metal from which the disc is
formed in a single piece of decorated metal.

5. A closure according to claim 3 or claim 4, in which the metal is steel having a
thickness, which is less than that used for the manufacture of vacuum twist
closures of the same diameter.

6. A closure according to any of claims 3 to 5, in which the inwardly projecting rim
on the top of a metal skirt is curled inwardly and the lower end of the skirt is
curled inwardly.

7. A closure according to any one of claims 3 to 6, in which the rim of the metal
disc part is curled either inwardly or-outwardly and, optionally, includes sealing
material.

8. A closure according to claim 6 or claim 7, in which the curl or curls are no less
than 0.4 mm.

9. A closure according to any one of claims 1 to 8, in which the inwardly
projecting rim on the top end of the skirt part is discontinuous, so that inwardly

projecting rim portions are only provided where there is no lug opposite.



