5 SEP 2005 _1 CROWN CLOSURE W TH CURLED LOWER EDGE This invention rel ates
to a crown closure and, in particular to a crown closure for use in the
capping of bottles and the conbination of a crown closure mLQﬁS?EﬁD @@
having an outwardly extendi ng cappi ng bead. Crown cl osures (hereirnafter
alternatively referred to sinply as "crowns' are long established for the
capping of glass and, nore recently, plastics bottles. They traditionally
consist of a top panel lined with a sealing conpound, and a peri pheral
skirt. A corrugation die provides flutintgtalong the Iength of the skirt
and the crowm is crinped onto a bottle to close it. The crown is renoved
with a traditional bottle opener. However, the netal of traditional crowns

i's relatively thick i ngapandtRmivrd NRoo Aidip Bl Cl osures so

that known crowns are inherently costly in material usage. The edge of
the crinped and fluted crown is exposed so that traditional steel crowns
are prbpestdnyvestiag. rrheteaviedyecean afbosertsend, st ebyrthaghad o ahe

COrn LRl PBOdL et dLapanethol-AOLIRELY HAEERLAI N0y £ad 1115t Aspect

of the present 1nveéention, there ed a ne iC Ccrown closure for
use w ¢dmlaihatide bAvangroen netkswhé chitihck udest an bawivag dhy exteadibyg
cappiQ%X ead, the Closuée iincluding a centre panel, and a peripheral skirt

portio P%% thdi AEPROWAWRF ATy therefrom the distal end of the skirt

Crown closures (hereinafter alternatively referred to
simply as ‘crowns’are long established for the capping of glass
and, more recently, plastics bottles. They traditionally consist
of a top panel lined with a sealing compound, and a peripheral
skirt. A corrugation die provides fluting along the length of the
skirt and the crown is crimped onto a bottle to close it. The
crown is removed with a traditional bottle opener.

However, the metal of traditional crowns is relatively
thick in compariscn with that of other metal closures so that
known crowns are inherently costly in material usage. The edge of
the crimped and fluted crown is exposed so that traditional steel
crowns are prone to rusting. The raw edge can also cause a safety
hazard if the crown is not handled or disposed of correctly.

According to a first aspect of the present invention, there
is provided a metallic crown closure for use with a bottle having
a neck which includes an outwardly extending capping bead, the
closure including a centre panel, and a peripheral skirt portion
depending downwardly therefrom, the distal end of the skirt
portion being curled outwardly to form a curl portionand the curl
portion comprising at least 180° of material when viewed in cross
section; characterised in that: the curl portion is 0.5 to 2 mm
in diameter, such that, when the crown is fitted over the neck of

the bottle with its skirt portion around



portion being curled outwardly to forma curl portionand the curl portion
conprising at |east 180 of material when viewed in cross section; '
characterised in that: the curl portionis 0.5to 2 mm in dianeter, such
that, when the crown is fitted over the neck of the bottle wi-th 8@333_3@5
portion around S P 2005 -la the neck finish and the curl substantially
underneath the capping bead, the outer dianeter of the curl of the fitted
crown is substantially the sane as the outer dianeter of the skirt
portion. In an exanpl e enbodi nent whi<kahi des any exposed edge of netal on
the crown, the curl portion may conprise around 270 of material.
Conventionally, the degree of S F P 2005 -2 curl is neasured fromthe point
at whi ehet hecgi denofht Aedskhét cupdr biipbtdeviales hresyhehny thaeasppThe
curl may be ideally 1.5 mmor less in dianeter. The exanpl e enbodi nent
al so pP%@ﬂdeEbeiﬁugéﬁb¢h§®?5ﬁ¥ af bbetrBrhavfniha AekkedhFEA"RNEFUdes an
out war ndi ppRi a a et | osu d | bed above,
itted e PR Rk ar *the Barele wrhei tordrel 85/ HsnErbhnd the  neck
fini shpantdithe curl substantially underneath the capping bead such that
the outer dlfgeggreggméfg gﬁééd&&eﬁ ewﬂiéﬁegides any exposed edge of

metal on the crown, the curl portion may comprise around 270° of

material. Conventionally, the degree of



crown is substantially the same as the outer dianeter of the skirt

portion. The Applicant has found that up to 35%thinner gauge material can
be used for the crown closure of the present invention whilst stil

achi eving the same pressure performance as that of standard-fA §e® ¢figins.
It is believed that this is due to the build. up of netal layers in the
curl region. As the curl wll, after application of the crown closure to a
bottle, be tucked in under the bottle finish, the thickness of netal under
the bottle finish is two to three times that of the crown side wall and
top panel. The double/triple nmetal thicknesses under the bottle finish
enabl es the crown closure to withstand_forces in this region during
processing or due to carbonated product within the bottle. The netallic
crown closure is conveniently fornmed of steel, which nay be coated with a
pol ymer material. The crown may conveniently be formed of a double reduced
steel such as mPRsuB80" frDoubhe pedutedt syeethi shet siflerofhanet hkeistngl e
reduced teel ,used for _conventional cro . S E f 2005 -3- Pr ier bly, in
the exBRPFECEBSATAERE {RE"dBUBIE | oAGLEd LiBePIb MERePEr bURZLHESHIe | s in
t he rangeoef 18s3 M H0aReBemn gauge, in contrast with 0.235 nm gauge
single reduced steel which is required for conventional crowns.

The example embodiment also provides, in combination, a
bottle having a neck which includes an outwardly extending
capping bead, and the crown closure described above, fitted
over the neck of the bottle with its skirt portion around the
neck finish and the curl substantially underneath the capping
bead such that the outer diameter of the curl of the fitted
crown is substantially the same as the outer diameter of the
skirt portion.

The Applicant has found that up to 35% thinner gauge
material can be used for the crown closure of the present
invention whilst still achieving the same pressure performance as
that of standard fluted crowns. It is believed that this is due

- to the build up of metal layers in the curl region. As the curl
will, after application of the crown closure to a bottle, be
tucked in under the bottle finish, the thickness of metal under
the bottle finish is two to three times that of the crown side
wall and top panel. The double/triple metal thicknesses under the
bottle finish enables the crown closure to withstand forces in
this region during processing or due to carbonated product within
the bottle.

The metallic crown closure is conveniently formed of steel,
which may be coated with a polymer material. The crown may
conveniently be formed of a double reduced steel such as "DR
580". Double reduced steel is stiffer than the single reduced

steel used for conventional crowns.



A bottle closed with the crown closure of this invention not only creates
a distinctive appearance, but the curl portion also serves to nmaintain the
cut edge of the crowmn away fromthe surface of the bottIe.Mﬁmuspge?ag?f
rust starts to formon the edge of a steel closure, e.g. inhdt-an Tm d
climates such as the Far East, this rust is not deposited on to the bottle
surface when the closure is renoved. The use of alternative materials such
as alumniumis also possible but probably is not advantageous due to

hi gher raw material costs. The weight of the crown shell (that is, wthout
any gasket insert) is typically from1l.3g to 1.54g and, when applied to a
bottle, the crown is ideally less than 6 nmin height. The formation of a
curl does not require any extra netal fromthat which is required for the
shel | @fredetrnbdivti dnalther emampwhi ehbodanges themiduBget oe2ulgdi atael gbt,

typi cal wei ghing 2.02g., The raditional_ ¢rown is usugally 6 mmin, overal
thghttg%tEFO%BrFﬂﬁPngoﬁﬁolPhéhﬁoFFPE? Péegr&ymPhEOC r? gnaff- i a°

di amet ebnt$8s8Swh@havohadscahl aRsge0kihReCuehudHni Bgcapplheahi 98 to a
bottle, but large enough to bé able to nove radially inwards under a
cappi ngeaeagedn feke choveng LoRadt RepWbee, the crown nust be able to

! onc, B £ ; ORR BEOKR BB BEUL£ouPLRCLSSS o
not only creates a distinctive appearance, but the curl portion
also serves to maintain the cut edge of the crown away from the
surface of the bottle. Thus, even if rust starts to form on the
edge of a steel closure, e.g. in hot and humid climates such as
the Far East, this rust is not deposited on to the bottle surface
when the closure is removed.

The use of alternative materials such as aluminium is also
possible but probably is not advantageous due to higher raw
material costs.

The weight of the crown shell (that is, without any gasket
insert) 1s typically from 1.3g to 1.54g and, when applied to a
bottle, the crown is ideally less than 6 mm in height. The
formation of a curl does not require any extra metal from that
which is required for the shell of a traditional crown, which
ranges from 1.8g toc 2.3g in weight, typically weighing 2.02g. The
traditional crown is usually 6 mm in overall height after
crimping onto the bottle. Ideally the curl is small in diameter
so as to avoid collapse of the curl during appliication to a
bottle, but large enough to be able to move radially inwards
under a capping bead on the bottle. Furthermore, the crown must
‘be able to withstand pressures which arise when containing

pressurised products or where pasteurisation is required.



I n one enbodi ment, the curl may be petaloid in structure wth one or nore
reformed regions around its circunference which are limted to the hei ght
of the curl itself and do not extend up the plain side wall of the crown.
As a result, whether the crown is refornmed or not, the rel-afi §g§I y 9@@5n
skirt portion (as opposed to the corrugated sklrts used in conventi onal
crowns) may be used for printing decorative or pronotional material. Wen
the crowmn is applied to a bottle, the curl conprises at |east 1800,
although it is preferable that the exposed edge is hidden for safety
purposes so that the curl is around 270, and preferably 360 of materi al
when viewed in cross section. The crown_g¢losure of the exanple enbodi ment
has significant functional advantages. For exanple, the curled skirt has
several advantages over the conventional corrugated skirt, not least in
that it provides |ess of a safety hazard if discarded inappropriately.

Furt her nor e, Inheneoamboﬁimaat,unhartedlamdy berpegaleﬂdcimm&tanSMIes are

prone to robl em known as usti_ ' whi.ch crowns cgntact each ot her
urt gk BnBhE BRaRO R e AaFBedaes ans: REOL S Sc At pLBRECLARFS RarERCl os

of coaét@gllﬁﬁt@al@bSth@rﬁeyghego@U§hep@ﬁkuch%gem@Ighdcaa £8HS€xtend up
contam nation. In addition, contact between conventional crowns can | ead

to dankge Pbaé@céidﬁlEﬁlénﬁfothﬁa@qgwﬂ déﬁageréﬁﬁﬁévnahebhereih@rﬂabynmhlch_
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opposed to the corrugated skirts used in conventicnal crowns) may
be used for printing decorative or promotional material.

When the crown is applied to a bottle, the curl comprises
at least 180°, although it is preferable that the exposed edge
is hidden for safety purposes so that the curl is around 270°,
and preferably 360° of material when viewed in cross section.

The crown closure of the example embodiment has significant
functional advantages. For example, the curled skirt has several
advantages over the conventional corrugated skirt, not least in

“that it provides less of a safety hazard if discarded
inappropriately. Furthermore, the conventicnal uncurled and
corrugated crown closures are prone to a problem known as
*dusting’, in which crowns contact each other during transit and
the sharp edges of the crowns chip off small particles of coating
materials, producing dust particles which can cause
contamination.

In addition, contact between conventional crowns can lead
to damage to decoration and/or lacquer damage {internal or
external) which is reqguired for protection from corrosion. The

curled periphery of the crowns of the example embodiment helps to

avoid this problem.



avoid this problem 5 SEP 2005 -5 As the crown of the exanple enbodinent is
lighter that the traditional crown, it is clear that weight vings~Aake
made in the packaging of crowns for transport. According Fbﬁg%ﬁggbéﬁﬁg
aspect of the present invention, there is provided a bottle having a neck
whi ch excludes an outwardly extendi ng capping bead and fitted with the
crown as described above, in which the crown is fitted over the neck of
the bottle with its skirt portion around the neck finish and the curl
substantially underneath the cappi ng bead such that the outer dianeter of
the curl of the fitted crown is substantially the sanme as the outer

di aneter of the skirt portion. According to a third aspect of the present
invention, there is provided a nethod-of capping a bottle with the curled
crown as described above, the method conprising: |locating the crowm over
the neck of a bottle, the neck of the bottle including an outwardly

ext edd ngheapiond behdthgndratken AGoPHGNERSWI S ol iBhEer attNadasth@ part of

the QUL IR L e SAPPING heathodDerely (ORgHL! DG, 100, cLoun,ghl o fhe neck
i y further conprise tightening the curled edge
of thehecrmwkdyindy siorddawnd rioe it sargpagittnal shape to, for exanple, a
pol ygonal %Q%ﬁﬁxﬂﬂ&}WQDCQDEQE%Qg ggggggté%ethe present invention,
there is provided a bottle having a neck which excludes an
outwardly extending capping bead and fitted with the crown as
described above, in which the crown is fitted over the neck of
the bottle with its skirt portion around the neck finish and
the curl substantially.underneath the capping bead such that
"the outer diameter of the curl of the fitted crown is
substantially the same as the outer diameter of the skirt
portion.

According to a third aspect of the present invention, there
is provided a method of capping a bottle with the curled crown
as described above, the method comprising: locating the crown
over the neck of a bottle, the neck of the bottle including an
outwardly extending capping bead; and reforming the crown to move
at least a part of the curl under the capping bead, thereby
securing the crown onto the neck of the bottle.

The method may further comprise tightening the curled edge
of the crown by distortion from its original shape to, for
‘example, a polygonal shape during capping of the bottle.

The invention will now be further described by way of
example only, with reference to the drawings, in which:-

Figure 1 is perspective view of a prior art crown
cleosurée, applied to the neck of a bottle,

Figure 2 is a side view of a prior art crown closure,



The invention will now be further described by way of exanple only, with
reference to the drawings, in which:- Figure 1 is perspective view of a
prior art crown closure, applied to the neck of a bottle, Fi %L,lrﬁ 2‘2{;@ a
side view of a prior art crown closure, ~.R S EP 2005 -5a appbhied 4! he
neck of a bottle; Figure 3 is a perspective view of a first enbodi ment of
the crown of the present invention, applied to the neck of a bottle;
Figure 4 is a perspective view of the enbodinent figure 3, applied to the
neck of a bottle and refornmed; Figure 5 is a schematic sectional view of

cappin ratu for capping a bottle with the crown of the present
inverﬁﬁg%ﬁfggsm) ‘?rfl"?é‘:]fi‘?gta Yttoh: 5 scp 2005 -6 Figure 6 is a
schematic sergianad v ew i ddieapparatdls Of a f0ME SabSPoent oA sggond

position; Fi gure 7 is an enlarged view of a part of figure 5; Figure 8 is
an enfafpgedoyi eleopraspart ioventgone spplipdure Bhiesnackchémat betsderi onal

vi ew of ankai(%&r@az‘ti'vseaa tu .f@ $ Vpin ottl ey. Flgurg, 1 S a
schematic secilonal Vi ew%gefalrﬁee&alpp%r aj%gs 001? tq?“%)geumrbeocbl,méér%%wﬁl?%g% ijé’econd
posi tapplied to the neck of a bottle and reformed;
Figure 5 is a schematic sectional view of capping apparatus
for capping a bottle with the crown of the present invention,

shown in a first position;



Figure 11 is a schematic of different degrees of curl. Figures 1 and 2
show a prior art crown closure P1, typically of 0.235 nnlsingle reduced

steel, applied to a bottle and conprising a centre panel dlng
skirt 23. The skirt is approximately 6 nmin height and has
| ower edge P4. The centre panel is typically 26.5 mmin dlaneter. serles

of alternate ribs P5 and flutes P6 are forned around the whole
circunference of the skirt, with the ribs P5 extending over the majority of
the height of the skirt P3 so that the skirt has no or at best limted

pl ain surface portions. Figures 3 and 4 ~4re perspective views of the crown
closure 12 of the present invention, as applied to a WO 02/070362 -7- 10 -
5 S E P 2005 PCT/ EPO2/ 01527 bottle 11, without and with reform ng
respectivel y. Fithere @r awna Cethda@tseesedti oahllevisac bifobhe nppappanates” figures
5to 9 and figqure 11. The crown 12, which is formed fromO0.12 to 0.2 nmm DR
580 doubl8Y%f® cé&ogPebW at%ﬁ&PBQIP95¥F%9§'nn1gauge conprises a centre,

panel 13, typireghte 72655 am@dl@r g8l apRLehE 9%& Ber kpherals . skirt 14
depending therefrom The skirt 14 is at nost nm in hei ght and terninates
in Figure 8 is an enlarged view of a part of figure 6;

Figure 9 is a schematic sectional view of an
alternative apparatus for capping a bottle;

Figae. 10. is a schematic sectional view of the apparatus of
figure 9, shown in a second position;

Figure 11 is a schematic of different degrees of curl.

Figures 1 and 2 show a prior art crown closure Pl, typically
of 0.235 mm single reduced steel, applied to a bottle and
comprising a centre panel P2 and depending skirt P3. The skirt is
approximately 6 mm in height and has an expoéed lower edge P4. The
cenire panel is typically 26.5 mm in diameter. A series of
alternate ribs P5 and flutes P6 are formed around the whole
circumference of the skirt, with the ribs P5 extending over the
majority of the height of the skirt P3 so that the skirt has no or
at best limited plain surface portions.

Figures 3 and 4 are perspective views of the crown closure 12

of the present invention, as applied to a



an outer curl 15. The curled crown of figures 3 and 4 uses_a sheIA_ﬁg
1.4g, which is significantly | ess weight than the wei ght -of Sﬁﬁg ég .«
convent i on¥P 9¥P®E of figures 1 and 2 (2.02g). It can therefierzbes2seen
that the thinner gauges used for the curled crown of the present invention
present major 15 cost savings. Even the upper end of the gauge range used
for the curled crowmn (i.e. 0.2 mm) is 350_4%hinner than 20 the 05235 nmm
gauge used for conventional crowns. Furthernore, a 0.2 nmcurled crown of
the present invention and a 0.235 nm conventional crown have been

l'ied
denonstrated toQ ve the s ressure performance when each was app
to a standardbgqta < bott Ivéﬂfr?%ﬁ)tsrﬁn%wkﬁbv%ﬁfﬁrww Fecpesk ivelyi.glhe 7,

l e, ddnro r ' et g _curl _including at
| ast 270 of mater el (cce Soh 1o T alonkr cappraster BosSas0

: i amsk drdlg Jxposure of the raw netal edge) during
T Do e 1o i o to date, not been found to be

[ [ I'th [ actj ce . thi.s has
ggglelnf?;: ?nA Saskgtﬁ%f Icgfee‘l'frr} ﬁlg’caﬂﬁﬁ}h&eléo‘f'i}%@chP?‘ 8- 1gofFgnRr pcom DR
material, bs &svackabhleo idmddwiaisdde afydea 8D, CENL EerRRglghet ween the

' n annul ar top surface WO 02/ 070362 -8 _
‘panel_‘ _',an.d. a comp.r%.ses %. c..:ent:_:a panzal 13, .t:ypigallyq 26.5 mm in

el diametpr;_ané a periph@rai«skirt:14”depending tﬁéref;omghlﬁ'
The skirt 14 is at most 6 mm in height and terminates in
an outer curl 15.

10 The curled crown of figures 3 and 4 uses a shell of
1.4g, which is significantly less weight than the weight
of the conventional crown-bf figures 1 and 2 (2.02g9). It
can therefore be seen that the thinner gauges used for
the curled crown of the present invention present major

15  cost savings. Even the upper end of the gauge range used
for the curled crown (i.e. 0.2 mm) is 35% thinner than
the 0.235 mm gauge used for conventional crowns.
Furthermore, a 0.2 mm curled crown of the present
invention and a 0.235 mm conventional crown have: been

20 demohstrated to have the same pressure performance when
each was applied to a standard glass bottle finish.

As shown in side section in figure 7, for example,

the outer curl 15 comprises a complete curl including at
least 270° of material (see also figure 14) . An overcurl

25 of up to 180° may be used to avoid uncurling (exposure of
the raw metal edge) during application, although iﬁ
practice this has, to date, not been found to be
essential. A gasket of sealing cowpound 16,'typica11y a
polymeric material, is attached to the underside of the

30 centre panel between the panel and an annular top surface



. 2005 PCT/ EPO2/ 01527 17 of the bottle. The bottle al so includes an annular
cappi ng bead 18, and the outer curl 15 lies adjacent the Gdbﬁghgb

A curl di a%9207662 bet ween 0.5 and 1.5 mmis 5 recomended § d&c ﬁ{%ﬁ’¥| g the
curled crown to the bottle where pasteurisation is require &% the

product to be contained in the'': bottle! is pressurised., The curl.
-provides a build up of thicknesses under the bottl e fInISh t her eby
al l owi ng thinner gauge materials to be 108Gsed for the curled crown of the

present invention. Although the top panel of the crown is subject to the
can be stiffened by a variety of techniques not

sane forces; the ne
' &EdcFaéjﬁ%d%Q¢¢h¢shThsubhtEEe by spr ovicdiuRgsasE0RGAYILY N0 the

avai | abl e aro
centre panel, -@pbq: t.can be seen that the crown closure 12
when attached ?% %%1?%%(%5l§hsanédF§?lﬂB??%echﬂnﬂﬁnéleappdaaaene.the

Furthernore, tChepdtigebehdfiahe closure is hidden so as not to pose a
Is 20 also, naintained in a position away from

danger to users, and yet
the surface of th% é&%ﬁ(ﬁ%ﬁﬁ??ﬁ% ?f belsresnabts andf prmem the edge 19,

: Iptet ;ismngt Sﬁt rnugteﬂ?gﬁt\%n\t&ﬁw e %iyﬁa&lthérhceugi Ogncgéwrfll tclnjrt?hé Qgstlae
wheére pasteurisation is required ‘or”where the product to R
.-be contained’ in.thé’ bottle is pressurlsed The curl R
provides.a build up of thicknesses under the bottle
finish, thereby allowing thinner gauge materials to be
10 used for the curled crown of the present invention.
Although the top panel of the crown is subject to the
same forces, the panel can be stiffened by a variety of
techniques not available around the neck finish, such as
by providing a concavity in the centre panel, embossing
15 etc,

It can be seen that the crown closure 12 when
attached to bottle 11 has a distinctive slimline
appearance Furthermore,  the edge 19 of the closure is
hldden SO as not to pose a danger to users, and yet it is

20  also maintained in a position away from the surface of
the bottle so that if rust starts to form on the edge 19,
it is not in contact with the bottle 11.

The crown of figure 4 has a petaloid structure with

alternating reformed and plain areas, Although the crown

25 shown in figure 4 has regularly spaced reformed "petals”
around its circumference, these petals could vary in
number and/or position as desired.

Whether the skirt has a petaloid or plain structure,
both embodiments shown have significant smooth skirt

30 portions. This makes printing or other features possible



alternating reformed and plain areas. Al though the crowmn 25 '
figure 4 has reqgqularly spaced reforned "petal s around its%%iﬁggﬂegﬁgnce

t hese pet a¥Q0@8M362 vary in nunber and/or position as desiradtT/Bibebizer the
skirt has a petaloid or plain structure, both enbodi nrents shown have
significant smooth skirt 30 portions. This makes printing or other features
possi ble WO 02/070362 -9 H SEP 20,05 on thg_skirt which would be | ost
and/or distorted by the reform ng of the conventional crown of figures 1
and 2. This is an advantage where the product to be sold will be stacked
on supermarket shelves, wth the top_panel of the 5 crown not visible to
the custoner. s i i Fowkechi warddsbeahorppardfos fostoappinhy bbet | e

L1 with the Choudeiff shohE CssihehBYBALI OB hinSOPVR; gaNRLAY ¥, gt , 1 The

apparatus 1 conprises a capping reci procal aft 3.
The cappi ng t631181as sy erdvanhtyge uphebapete apdodaspr t6ebeaseyYhi 91 c8d

side wall (ﬁ%¥£ froman u g end.S. Acentral hole 6 allows the
shaft 3 to passi% t I“WH@Q? wehelngs of WithethgoFopspapeh, of hishe
openi ng. 75bem&@wm1ﬁagkﬁhgggjbetotgﬁgrggst§$gfd section 8. The shaft 3 has

a plston plate 15 9 at:'the lower end there
‘ - Refewrlng nes o fioure 5, an: apparatus “for‘capping”

o a§ TT@§§;mutLle‘11‘w1thfphe crowﬂmlzﬁ%f the present ifvéntidh is
- shoWn generally at 1. The appafatus 1 comprises a capping
tool 2 reciprocal on a central shaft 3. The capping tool
10 is generally cup shaped and comprises a cylindrical side
wall 4 depending from an upper énd 5. A central hole §
allows the shaft 3 to pass therethrough. The lower end of
the tool is open, the opening 7 being provided with a
tapered infeed section 8. The shaft 3 has a piston plate
;S 9 at the lower end thereof and a spring 10 is constrained
between the piston plate and the upper end 5 of the tool.
For capping the bottle 11, the bottle is first
presented to the apparatus 1, with the crown closure 12
placed thereon. To attach the crown 12 to the bottle 11,
20 the piston plate 9 holds the crown in position, and the
capping tool 2 is lowered on the central shaft from the
position shown in figures 5 and 7 to that shown in
figures 6 and 8. As the capping tool 2 ig lowered, the
tapered infeed section 8 progressively contacts the outer
- 25 curl 15, moving it downwardly and inwardly to the
position shown in figure 8, in which it lies under the
capping bead 18. During this movement the outer curl 15
may be partially uncurled, but remains curled to the
extent that at least 270° of material is contained within

30 the curl. When such uncurling has not taken place, the

and a spring 10 is constralned



bet ween the piston plate and the upper end 5 of the tool. For capping the

bottle 11, the bottle is first presented to the apparatus 1, ﬁﬁgﬁﬁéqﬁﬁgéomn
closure 12 placed thereon. To attach the crown 12 to the bot :

the piston plate 9 holds the crown in position, and the capping tool 2 is

| owered on the central shaft fromthe position shown in figures 5 and 7 to
that shown in figures 6. and 8. As the capping tool 2 is |owered, the
tapered i nfeed section 8 progressively contacts the outer 25 curl 15,
noving it dowwardly and inwardly to 43 position shown in figure 8, in
which it lies under the capping bead 18. During this novenent the outer
curl 15 may be partially uncurled, but remains curled to the extent that

at |ea@%eEZQrPfc6ﬁ1§rb@|rééué@@t@bnEQrMﬂBP'He§9 theocyiin ¥@§9e§569d1ng
uncurling has not taken place, the 5 005 -10 overcurl coul

reducedosb gevongs heatuzeedd®9ith correspondlng cost savings in cut edge.

Figures 9 an sho ernative e od| nt of ara us_for applying
the crown ofg%%e pre%gnt ?%@en??%na?o a Bogffv? emb %ea ures simlar

to thosgphnatigures 5p]§bDan@rEhed@ﬁb‘gﬂabﬁdtmatlbréééﬁﬁtr@iﬁeéﬂﬂﬁﬁnnuﬁeém S.
The apparatus is suitable for capping crown closures 12 in which the outer
curl 18OtRLepr b9 welciv tPREEBRE anthalfy RerBhesanivnkliovuFEASoP RALBr#EE, in

designated with like reference numerals. The apparatus is
suitable for capping crown closures 12 in which the outer curl 15
is provided with substantially more than one turn of material, in
this case approximately 1% turns (450°) of metal. The capping
tool 2 differs from that described previously in that the tapered
infeed section 8 is castellated, and has inwardly extending
segments 20 separated by land portions 21.

The operation of the apparatus is similar to that
previously described, with the capping tool 2 being lowered on
the central shaft 3 as shown in figure 11. Prior to capping, the
curl 15 extends out beyond the diameter of the skirt. The
segments 20 contact the outer curl 15 so as to urge it under the
capping bead 18 at those positions around its circumference in
which contact is made. The result is the petaloid structure of
figure 4, as described above, with the reformed petals limited to
the curl itself. This contrasts with conventional crowns on which
full height flutes are formed prior to application.

The segments 20 of the tool could be limited to only part
of the circumference of the tool to provide product
differentiation. Similarly, the number and spacing of the

"petals" can be wvaried if the



this case approximately 11/ turns (450) of netal. The capping tool 2
.differs fromthat described previously in that the tapered infeed section
8 is castellated, and has inwardly extending segnents 20 se argted by | and
portions 21. The operation of the apparatus is sinmilar to ¢ ﬁ)fﬁkgbﬁéusly
described, wth the capping tool 2 being |lowered on the central shaft 3 as
shown in figure 11. Prior to capping, the curl 15 extends out beyond the
di aneter of the skirt. The segnments 20 contact the outer curl 15 so as to
urge it under the capping bead 18 at those positions around its
circunference in which contact is nmade. The result is the petaloid
structure of figure 4, as described above, with the reformed petals
limted to the curl itself. This contrasts with conventional crowns on
which full height flutes are forned prior to application. The segnments 20
of the tooI could be liimted to onhx_gﬁ . he c:rcunference of the tool
to provid EﬁWﬁﬁué? r?ﬂﬁﬁﬁ??en??@ﬁ%%) ﬁQQ¥¥q et?ﬁ?WﬁﬁPﬁer E8N¥ spaci ng of
the "peils: AR QQWV@ﬁégﬁhﬂénthe uo5 custoner So requires, sinply by
changing the crinping, ring, which is alowcost item In both of the
above enbodi meht sbotthq@fcfcma@pﬁ@ue@bq@lmmgts,béhﬁe%@@a elomirhel by e 11
using a o] r h &ﬁgg ure 4, the

pl ai n ar%%gy ‘k%$359§e£%%???§§ﬁ9%ﬁy‘Eﬁog gl?éé on ]h%%ﬁ' %bttle opener
can be opener. In the arrangement of figure 4, the plain areas 23

provide particularly good sites on which the bottle opener can be
employed. Clearly, being a Crown closure, the evidence of a
bottle opener on the top panel is an indication that tampering
has occurred.

The schematic of figure 14 demonstrates how the curl angle

is measured and what is meant by an "open" or "closed" curl.



enpl oyed. Clearly, being a Ctown closure, the evidence of a bottle opener
on the top panel is an indication that tanpering has occurred. The
schematic of figure 14 denonstrates how the curl angle is mEa§iried/a
what is neant by an "open"” or "closed" curl. -12 CLAIMS 1_ A netallic crown
closure for use with a bottle having a neck which includes an outwardly
extendi ng capping bead, the closure including a centre panel, and a

peri pheral skirt portion depending dowmmwardly therefrom the distal end of
the skirt portion being curled outwardly to forma curl portion and the
curl portion conprising at |east 180 of material when viewed in,cross
section; <characterised in that: the curl portionis 0.5 to 2 nmiin

di ameter, such that, when the crown 75°Titted over the neck of the bottle
with its skirt portion around the neck finish and the curl substantially
underneath the capping bead, the outer dianeter of the curl of the fitted
crown is substantially .the same asCithrM®uterdi aneter of the skirt
portion. 2. A crown according to claim1, which is formed of steel and,
optionally, coated with a polynmer material. 3. A crown according to claim

-2, which is. foramtetdlBic crown closure for use with a bottle

having a neck which includes an outwardly extending
capping bead, the closure inéluding a centre panel, and a
peripheral skirt portion depending downwardly therefrom,

. the distal end of the skirt portion being curled
outwardly to form a curl portion and the curl portion
comprising at least 180° of material when viewed
in cross section;
characterised in that:
the curl portion is 0.5 to 2 mm in diameter, such that,
when the crown is fitted over the neck of the bottle with
its skirt portion around the neck finish and the curl
substantially underneath the capping bead, the outer
diameter of the curl of the fitted crown is substantially

the same as the outer diameter of the skirt portion.

2. A crown according te claim 1, which is formed of

steel and, optionally, coated with a polymer material.

3. A crown according to claim 2, which is formed of a
double reduced steel such as "DR 580, which is in the

" range of 0.1 mm to 0.2 mm gauge.

4. A crown according to any one of claims 1 to 3, in
“which the diameter of the centre panel is of the order of

26.5 mm.




doubl e reduced steel such as "DR 580, which is in the range of 0.1 nmto
0.2 mm gauge. 4. A crown according to any one of clainms Ito 3, in which

the diameter of the centre panel is of the order of 26.5 g§ﬁ52005
-13 5_ A bottle having a neck which includes an outmardlymnglﬁgﬁglng

capping bead and fitted with the crown of any one of clains 1 to 4, in
which the crown is fitted over the neck of the bottle with its skirt
portion around the neck finish and the3curl substantially underneath the
cappi ng bead such that the outer dianmeter of the curl of the fitted crown
is substantially the same as the outer diameter of the skirt portion. 6. A

bottle acoordi ng Bex €l & MAPingNaWhbeR LhRecH! Qweluae%' 'a‘%ldok{w ogq}s I ess
than 6 nmin height. 7. A bottle according to claim5 or clarm in which

the curl ¢GRI WARIDPIY cdcad ahd Botted whthudbe @m@wnnoﬁnnnyreforned
regi ons argQun ence, a imted to .h ht of the
ng&g_ndﬁgL{ﬁ Qndy thHe pPa?ﬁe ra8“a t&ﬁﬁf dvin. 8. A

curl itself an end’ u
bottl e acdﬁmdm@yk(Dﬁnnhénmbmtlelanﬁh StQOSilrtnpowhu©&1ay%uﬂgltﬁg t he
crown appllechp qlbot | e HPFISES at |east 270 of material when viewed
in cross inis the c 1 substantially underneath the

capping bead such that the outer diameter of the curl of

.the fitted crown is substantially the same as the outer

diameter of the skirt portion.

6. A bottle according to claim 5, in which the crown

applied thereto is less than 6 mm in height.

7. A bottle according to claim 5 or claim 6, in which
the curl of the crown applied to the bottle includes one
or more reformed regions around its circumference which
are limited to the height of the curl itself and do'not

extend up the plain side wall of the crown.

8. A bottle according to any one of claims 5 to 7, in
which the curl of the crown applied to the bottle
comprises at least 270° of material when viewed in cross

section.

9. A méthod of capping a bottle with the crown of any
one of claims 1 to 8, compfisingé

tocating the crown over the neck of a bottle, the
neck of the bottle including an outwardly extending

capping bead; and

AMENDED SHEET , - ‘



section. 9. A method of capping a bottle with the crown of any one of

claims 1 to 8, conprising: locating the crown over the necKﬂquzagoigAéh
the neck of the bottle including an outwardly extending cappt J and

AMVENDED SHEET 5 S E P 2005 -14 reformng the crown to nove at | east a part
of the curl under the capping bead, thereby securing the crown onto the
neck of the bottle. 10. A nethod according to claim9, further conprising
~tightening the curled edge of the crownsaduring capping of the- bottle by
distortion fromits original circular -shape to a polygonal shape. AVENDED
SHEET

reforming the crown to move at least a part of the curl
under the capping bead, thereby securing the crown onto

the neck of the bottle.

10. A method according to claim 9, further comprising
Lightening the curled edge of the crown during capping of
the-bottle by distortion from its original circular shape

' te a polygonal shape.

AMENDED SHEET



