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CLOSURES FOR CONTAI NERS The present invention relates to closuresed or
GpAtai ners. In our- EP-A- 0408364, we have described a container closure
nmoul.©ded from plastics material and conprising a crown, an annular skirt
s,.depending fromthe crown and fornmed with a screw thread on its internal
“surface, and a tanper evident ring connected to the end of the skirt renote

fromthe crown by a series of f i i endi ng across an axi al
gap between the ring and t he Sé%&@#fg@kﬁ(ﬁgﬁéﬁﬁffhe material with a
circunferential |ine of weakening therein; said ring having spaced al ong

its inner surface. a plurality of radially inwardly projecting protrusions
each havi ng -an abutment surface generally facing the crown but having a

slight incli H4E Peenhigntiangitaten o eossigs foncangners.

In our EP-A-Q40_8364, we have described a container closure moulded frqm plastics
material and comprising a crown, an annular skirt depending from the crown and formed
with a'scr.e_w thread on its infe;hal surface, a_nd a tamper evideﬁt ring connecfed to the end
of the skirt remote; from the crown by a series of frangible bridges extending across an
axial gap between the ring anﬂ the skirt, or by a band of the material with a
circumferential line of weakening therei;l; said ring .having spaced along its inner surface,
a plurality of radially inwardly projecting protrusions each having an abutment sﬁrf_ace
gehérally facing the crown but having a slight inclinatioq away from the crown in the
radially inward direcﬁon, and an inwardly facing cam surface inclined away from the

- crown. Whereas this arrangement works satisfactorily there are improvements which can

be made to improve its performance.

One of the problems with arrangements o.t'- the above type is that in order to provide an
adequate abutment surface for contact with the shoulder of a security band formed on the
neckf of the container to which the closure is to be applied, we to provide regularly spaced
dou_ble-ended protrusions disposed at regular intervals about the ring. The effect of this is
to reduce the extehsibility of the ring because the relative lengths of the protrusions have
the side effect of reducing the flexibility and extensibility of the ring. The -effect of this is |
o to require a relatively high torque setting on the capping machine_,‘ during assembly with a
container neck, in order to force the ring over the security band on the neck of the

" container during the capping p,rdcedu-re. Because the torque setting of the capping machine
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radival |y inward direction, and an inwardly facing camsurface inclined away
fromthe crowmn. \Wereas this arrangenent works satisfactorily there are

i mprovenents -which can be nade to inprove its performance. One of the

probl ems wt of ..t he, ahove pe is.that. in order to provide an
adequat e abup1 rfa'g IEIdt’ @ﬁ‘?ﬁ%@‘%ﬁ*{%ﬂ{%& Y'W %’% cf"ﬁ'é’eéﬁ Y"’&é’r"‘%‘?‘e ﬁ°'§%‘8ﬂfr)'fef:'§/ Lband
formed on thechgga E" of B.he cggﬁai ner to which.the closure is to be applied,
we to provide reg’ 15r’ﬂ9 10 S8 13 ST R 18 EAD FeR RS RN BRIStg &R oEWHeRt 1 egul ar
i nterval s ab%ut theftE'i ga% Fhe effect of this _is to reduce the extensibility
of the ring DS e lack of extensibility therenis asertaip dailyrestate amengthdomiresindsi de
effect of reduci ng. the flexibility and extensibility of the ring. The

ef fect of thi"s FRPYE FeBfefused rej'atively high torque setting on the

cappi ng machi ne, during assenbly with a

In order to address this problem therefore the present invention is characterised in that the
inwardly facing cam surface has a compound curvé tapering downwardly away from the

crown and toward the screwing on direction.

The compound curve may be formed with an inclined surface tapering downwardly from
the crown and toward the screwing on direction and a more sharply re-entrant inclined

surface difected toward the screwing off direction.

By means of this arrangement the protrusions in accordance with the present invention can
be radially truncated since it has been found that the double ended arrangément of our
previous application is not always necessary and that the compound curve ot; the present
invention allows the protrusions to be m._ade relatively shorter in the circumferential
direction thereby increasing the extensibility of the ring to allow a reduction in the capping
machine setting for successful application of the closures in accordance with the present

invention to a container.

- In a preferred form of the invention the spacing between the protrusions on the inner
periphery of the ring exceeds the length of each protrusion. More preferably the ratio of
the spacings between the protrusions and the length of the protrusions per se is between

- LS5t %1.S.
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conj airner neck, in order to force the ring over the security band on the
neck of the containér during the capping procedure. Because the torque
f§etting of the capping machine 2 has to be high, a further side effect
is that the closure. is driven onto the container neck by the capping

machi ne suchPrefesablyithe orasmsiogs araiso dispesed ebout theicentesh axis of Hgrelpstre trmottwe,
because of the lack of extensibility there is a certain failure rate anong
the cl osur esprawesiensaredippetrigallyznpposed to eagh othér. The protrusions may be uniformly

disposed about at least a major proportion of the ring. In a particularly preferred form of
the invention, the ring has a section of its circumference without any protrusions. In this
instance the section is provided with an axial line of weakness thereby to cause the ring to

fracture during removal but to be retained with the closure for disposal.

The inve'ntion will now be described by way of illustration only with reference to Figures
1 to 3 of the accompanying dl_‘awihgs wherein Figure 1 shows a side elevation in part
section of a closure in accordance With the present invention,
F igure 2A shows a transverse qross-section along a line AA of Figure 1,

_ Figure 2B shows a transverse cross-section along a line BB of Figurel 1,
and Figure 3 shows a side elevation of a protrusion of the Prior Art in accordance with

our European Patent Application Nb. 0408364.

With reference first to Figure 3, which shows a Prior Art arrangement in accordance with.
our European Patent Publication No. 0408364, there is provided a tampér evident band (6)
provided-.with an annular groove (7) secured to the lowér édge of the inner skirt (3) by
means of frangible bridges (5). In this Prior Art arrangement double ended protrusions
(21) are provided with an upper abutment surface (22) for inter-engagement with the
shoulder of a security band.portion disposed on the neck of a container (not shown).
Abutment surface (22) is radially inwardly dispdsed and slightly inclined away from the

- crown portion of the container. The downwardly and inwardly inclined portion (21) !_u\s a

uniform curved configuration.
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In order to address this problemtherefore the present invention is
characterised in that the inwardly facing cam surface has a conmpound curve
“tapering downwardly away fromthe crown and toward the screw ng on
direction. The co ound curve may be fornmed with an inclined surface
t aperi ng downWthgeferénce partipwlarty wvifigurad, & taneped etitient sloswei(gs éormed irect i on and
a nore sharply re-entrant inclined surface directed toward the screwi ng off
direction. Bya¢eeedanceorith the usitiit manldingmpndcedures wnbﬂrewmmnpomnn @)domtdsvhich Wit h
the present invention can be radirally truncated since it has been found
t hat the doubtlepeadsdmcanaulamsiine {3 nprovidedauritsinser isoutisce ayithl 4 swadw chinead portivin (&) Way's
necessary and that the conpound curve of the present invention allows the
protrusi ons t forlsegagenientrwithat ¢coreespondingstrew thiead partion o thefrrtleof a bottle or

container to which the closure is to be applied. The neck of the container or bottle is also

pmvided with accurately spaced security band (not shown).

At the foot of the annular skirt 3) ére provided a plurality of axially directed frangible
‘bridges (5) which interconnect the lower end of the annular skirt (3) with a tamper evident
band (6) generally of known construction. The tamper evident band (6) is in this instance
provided with an annular groove (7) 6n its external periphery which allows, during the
Stripping of mould at ma_nufacture, the ready outward flexing of the Iower_hinged skirt

portion (8) of the tamper evident band (6).

Disposed at regular intervals at least over a major proportion of the inner circumferential
- surface of the tamper evident band (6) are a plurality of protrusions (11). 'I|‘he protrusions -
(11) are each provided with an abutment surface (12) which facgs generally upw.ardly
toward the underside of the crown (2) but which is also slightly radially inwardly and
celatively downwardly inclined. The protrusion (11) is also provided with a compound
cur"vé (9) shown best in Figures 2A and 2B. The compound curve (9) ex(ends from the
radiélly inner edge of the abutment surface (12) downwardly towards the lower edge .of
the tamper evident band (6). The compound curve (9) of the protrusion (11) comprises in
the onscrewing direction an extended gent.le radius (935, see Figure 2¢, and a smaller
radius (9b). The major face of the protrusion (11) is also formed with an obverse curve
(13) in the offscrewing direction. Obverse curve (13) is much more sharply defined than

the other por_tioh of the compound curve (9) as shown in Figure 2B.
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direction thereby increasing the extensibility of the ring to allow a
creduction in the, cappi ng machi ne setting for-successful application of the
Closures in accordance with the present invention to a container. In a
preferred formof the anen j on the spacing between the protrusions on the
i nner per i phdl yS&ifte £3pping; @fd%eraglds‘ﬁa'théﬁ&swedv agegedangsy ith bigremn' able
preferably the rati o, of the spaci ngs between the protrusions and the Iength
of the protr@gqamg t%g]{roggcqtge glgzg%gwo f:conwingnepk py gotatory action in accordance

~with known procedures. In the onscrewing direction (to the right of the lower portion of
Figure 1) the comparatively gentle curve (9a) and obverse curve (9b) will encounter the
security band portion of the neck of the container which rotationally and vertically
combine to gently prise the ring apart, because of its extensible characteristics by virtue of
the relatively wider spacing of the protrusions. Accordingly during the capping procedure,
the tamper evident portion (6,8), swings ouw_vardly f’rom the bridges to accommodate the
shoulder of the security band portion before returning to its at rest condition as shown in
‘ghost lines’ in Figure . Thus, by means of the arrangement in accordance with this
invention, the protrusions allow the closure to be readily applied to a container neck with

reduced wear and reduced torque settings.

When the closure (1) is first removed from the bottle or container neck it will be
unscrewed such that the obverse curve (13) presents a leading édge to the security band
portion, and furthermore the sharper definition of curve (13), makes it m_uc'h more
difficult tor the ring to *jump’ the shoulder of the security band and hence be withdrawn
with the closure without fracture of the frangible bridges (5). Indeed we have found that
closures in accordance with Figure 1 are able to be removed from their container necks in

a fashion which ensures that the frangible bridges (5) virtually always fractuge.

In our EP-A-0306259 we have described a closure of the above type provided with a

tamper evident ring having an annular groove disposed on radially outer surface of the
v ring at a location axially between the upper contact faces of the protrusions and the

frangible bridges. This serves as described above and is well suited to arrangements of the

invention. T
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Pieferably the protrusions are so di sposed about the central axis of the
«closure that no two 'protrusions are dianmetrically opposed to each other.
The protrusions may be unifornly di sposed about at |east a major proportion
of the ring. In a particularly preferred formof the invention, the ring
has a sect i ofhefinventionctherefore isrdémected toi anhioptoved yonainer closurerof thel type inckiding
instance the section is provided with an axial |ine of weakness thereby to
cause the ri &g improfedmampercevitient bagd ; pravided withu tnwtacd!  direceddaproasions thaving e
closure for disposal. The invention will now be described by way of '

i |1 ustrati on majuryfacei comprisihg r eoiopound chiivg s bereibbéforeIlestribedie acconpanyi ng
drawi ngs wherein Figure 1 shows a side elevation in part section of a
closure in accordance with the present invention, Figure 2A shows a
transverse cross-section along a line AA of Figure 1,
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Fi Qure 2B shows a transverse cross-section along a line BB of Figure I, and
Figure 3 shows a side elevation-oef-a protrusion of the Prior Art in
accordance wi th our European Patent Application No. 0408364. Wth reference

first to Figure mmm ru rior t angenment in accordance wth
our European Patj LiI : 040@3‘6‘4?@ here is provided a tanper
evi dent band (6) p*rO\fi ded with an annul ar groove (7) secured to the | ower
edge of the inner skirt (3) by means of frangible bridges (5). In this

Prior Art arrange oubl.e ended ot rusions (21) are provided with an
upper abut ms\nf1 gurggé%tgwﬁsloﬁ"fﬁ HSHPE{“%HQQ@%WE "‘W)ﬂtiﬂ &!‘ﬁgo@l’réﬁinajeﬁmwh a
security banc ti O']ardi ]srfgized on, the neck of a container (not shown).

r ,
Abut ment surf 28 cén(aE% dgpanding teom de pragnsand Jemned rithsa sogéw threddn@hanned

fromthe, .
away om t ens internal surface;

and a tamper evident ring (6) connected to the end of the skirt remote from the crown by
a series of frangiblg bridges (5) extending across an axial gap between the ring a-nd the
skirt, 0f by a band of the material with a circumferential line of weakening therein;

said ring (6) having spaced along its inner surface a plurality of radially inwardly
projecting protrusions (11) each having an abutment surface (12) generally facing the
crown, but having a slight inclination away from the crown in the radially inward
direction, and an inwardly facing cam surface (9a) inclined away from the crown;
characterised in that the inwardly facing cam surface has a compound curve (9a.9b)

tapering downwardly from the crown (2) and towards the screwing-on direction.

2 ~ A container closure according to Claim 1, wherein the compound curve is formed
. _ !

with an inclined surface (9a) tapering downwardly from the crown and toward the

screwing on direction, and a more sharply re-entrant inclined surface (9b) directed

towards the screwing off direction.

3 A container closure according to either of the preceding Claims, wherein the
spacing between the protrusions (11) in the radial sense exceeds the length of each

protrusion.

4 A container closure according to Claim 3, wherein the ratio of radial spacing

' between the protrusions to the length of the protn:lsions is of the order of 1:1.5 to 2:1.5.
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downwardly and inwardly inclined
.portion (21) has a onfiguration. Wth reference
particularly to Figlre®1," a™ affpef evident closure (1) is fornmed in
accordance with the usual rmoulding procedures with the crown portion (2)
from whi ch Aepenftconiingneloguse acspiding to 3py preeedingcGlaign whesein Hifcarouusidnace with
a screw thread portion é4 for engagenent with a corresponding screw thread
portion on ¢ hearpse Kispese theeeentral gyis ofithealosurs (Whithah no wo protrysipes dre to be

applied. The neck of the container or bottle is also
diametrically opposed to each other.

6 A container closure according to any preceding Claim, wherein the protrusions

(11) are uniformly disposed about a major proportion at least of the ring(6).

7 A container closure according to any preceding Claim, wherein the ring (6) has a
section of its internal circumference without any protrusions (11) formed thereon, and
wherein the said section is defined by an axial line of weakness thereby to cause the ring

~ to fracture during removal but to be retained with the closure for disposal.
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praovided with accurately spaced security band (not shown). At the foot of
:the annular skirt (3) are provided a plurality of axially directed
frangi bl e bridges (5) which interconnect the | ower end of the annul ar skirt
(3) with a tanmper evident band (6) generally of known construction. The
tanper evident band (6) is in this insﬁmx ovided with an annul ar groove
(7) on its external periphery which allows, during the stripping of nould
at  manuf act ur@® VRBHARGRBNides & cRRtatner Fle%if?l@‘)é‘fwlqﬁé frompiastics materialdvddr t portion

(8) of the tanper, .evident band (6). osed at regular intervals at [east
over a nmj or ggafp%?&#eﬁwaf@)t AR rskksﬁ bé?ﬁe@te&frpwth%emwa@ed rmed vihanper
evident band (6) are a plurality of protrusions (11). The protrusions (11)

“are each provfa¥dhigad (homitsiipteensbsirfaseir f ace (12) which faces generally

upwar dl y
and a tamper evident ring (6) connected to the end of the skirt remote from the crown by

a series of frangible bridges (5) extending across an axial gap between the ring and the
skirt, or by a band of the material with a circumferential line of weakening therein;
.said rin'g (6) having spaced along its inner surface a plurality of radially inwardly
projecting protrusions (11) each having an abutment surface (12) generally facing the
crown, but having a slight inclination away from the crown in the radially inward
direction, and an inwardly facing cam surface (9a) .inclined away from the crown;
wherin the inwardly facing cam surface has a compound curve (9a.9b) tapering

downwardly from the crown (2) and towards the screwing-on direction, thereby to assist

capping.

Fig.1
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tomard the under si de, of the crown (2) but which is also slightly radially
Fpwar dly and relatlvely downwardly inclined. ‘The protrusion (11) is also
provided with a conpound curve (9) shown best in Figures 2A and 2B. The
conmpound curve (9) extends fromthe raaL? ly inner edge of the abutnent
surface (12) downwardly tomards the lo edge of the tanper evident band

(6). The conpound curve (;}9) cgpthe protrusion ) conprises in the
onscrew ng direction an dxtended gentl e radi (*®a), see Figure 2c, and a

smal | er radius (9bj TReIMa] oF Tace of T1e protwrusrpmyll) is also forned
wi th an obverse cukpel (139)| il fhe pffskriew ng dijriecty|d Obverse curve (13)
I s much nore shar peflijned t hah [ hg ptlhér| gof 4ijon fhe conpoynd curve
(9) as shown in FiP re 4B. e
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I n"use 'the capping machine is provided with a claosure in accordance wekh
“Fihure 1 and is arranged to introduce the cl osuré’onto a container neck by
,rozatory action in accordance w th knowy procedures. -In the onscrew ng

di Fection (to the right of the |ower porTion of Figure 1) the conparatively
gentle curve (9a) and obverse curve (9b) will encounter the security band

~portion of the neck of the con iW' ' |y and vertically
conbine to gently prise the rikg‘ #égm s extensible
characteristics by virtue of the relatively w der spacing of the

protrusions. Accordingly during the capping procedure. the tanper evident

portion (6,8_}h, swi ngs outwardly fromthe bridges to accommpdate the
_ ¢ present’invention relates to closures for containers.

In our EP-A-0408364, we have described a container closure moulded from plastics
matérial and comprising a crown, an annular skirt depending from the crown and formed
with a screw thread on fts iﬁtér’nal surface, and a tamper evident ring connected to the end
of the skirt remote from the crown by a series of frangible bridges extending across an
axial gap between the ring and the skirt, or by a band oi" the tﬁaterial with a
circumferential line of .weakening therein; said ring having spaced along its inner surface,
a pluralitx of radially inwardly projecting prott"usions each having an abutment surface
generally facing the cfown but having a slight inclination away from the crowh in the

. i'adially inward direc‘ﬁon, and an inwardly facihg cam surface inclined away from the
crown. Whereas this arrangement works satisfactorily there are improvements which can

.be made to improve its performanée.

Cne of the problems with arrang.e'.rnents"c')'f thé above 'type is that in order to 'prbvide an
adequate' abutment éurface for co'xjtact witii the shoulder of a security band -formed on' the
neckf of the container lto which the closure is to be aﬁplfed, we to provide regularly spaced i
double-ended protrusibﬁ§ disposed at regu'lai intervals .about the ring. The effect of this is
to reduce the éxtensibili:tj of the ring bec;ause the relative iengths of the protrusions have
the side et‘fe& of redﬁcfng the t'lexibflity z;ﬁd éxtensiﬁility of the ring. The effect of this is
' to require a relatively high torquelset.ting on the cap.ping machine, during assembly with a
container neck, in ordér to force the ring over the s_g.curity band on the neck of the

't container during the cabping procédure. Because the torque setting of the capping machine
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_‘shoul der of the securlty band portlon before returning to its at rest
*cdndition as shown in "ghost lines" in Figure 1. Thus, by means of the
arrangement in accordance with this invention, the protrusi ons allow the

cl'bsure to [ d led, to.a can neck with reduced wear  and
reduced torﬁ'ﬁ% o@e[ #'FK’Q‘%R’% de; ¢ffectis gt rﬁ?‘?‘?ﬁ)‘"ﬁ '§5f‘7’?‘%‘{"‘9 tesoRines B?ﬁkqﬁ
.bottle or container ne be unscrewed such_that ‘the gbverse curve
(13). present © CAPPIRE ARAS "‘Ea V\‘h} UISRECWIRE (30 RequiFs:Fignificant steapgthy Fyrthely ¢ her nor e
t he sharper defln%ftlon of curve (13), makes it much nore difficult for: the
ring to 'jubpcauseef bedack Q€ extesibiliny these isra qetaip failire Frte ABARE:tE slognen asdnn
with the closure without fracture of the frangible bridges (5). Indeed we

have found. th$PRingafe dssrefdycedccor dance with Figure 1 are able to be renoved
fromtheir cont ai ner necks in

. In order to address this problem therefore the present invention is characterised in that the
inwardly facing cam surface has a compound curve tapering downwardly away from the

crown and toward the screwing on direction.

- The compound curve may be formed with an inclined surface tapering downwardly from
the crown and toward the screwing on direction and a more sharply re-entrant inclined

surface difected toward the screwing off direction. |

By.nieanS of this arrangement the protmsioné in accordance with the present invention can
be radially truncated since it has been found that the double ended arrangement of our
.pr'évious application is not always nécessary and that the eompound curve ot; the present
ixxvention allows the protrusions to be made'.relative.ly shorter in the circumferential
direction thereby increasing the extensibility of the ring to allow a reduction in the capping
machine setting for successful application of the closures in accordance l\rrith the present

invention to a container. )

“In a preferred form of the invention the spacing between the protrtrsions on the inner
periphery of the ring exceeds the length of each protrusion. More preferably the ratio of
the spacings between the protrusions and the length of the protrusions per se is between

1115 to :1.5.
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a' fashi on which ensures that the frangi bl e bridges (5) virtually always
> ftacture. In our EP-A-0306259 we have described a closure of the above type
‘provided with a tanper evident ring hagi ng an annul ar groove di sposed on

radi al |y ouéer surface of the ring at location axially between the upper
contact  f ace&tspbly the prpwesionsiasnso dispgsedrabontthyeanbmleaxiy ofthe slosurnithat se twes as
descri bed above and is well suited to arrangenent:s.of the invention. 6

protrusions are diametrically opposed to each other. The protrusions may be uniformly

~ disposed about at least a major proportion of the ring. In a particularly preferred form of |
the invention, the ring has a section of its circumference without any protrusions. In this
instance the section is provided with an axial line of weakness thereby to cause the ring to

fracture during removal but to be retained with the closure for disposal,

The invention will now be described by way of illustration only with reference to Fi'gures
1to 3 of the accompanying drawiﬁgs wherein Figure 1 shows a side elevétion in part
. section of a closure in accordance with the present invention, |
Figure 2A shows a transverse cross-section along a line AA of Figure 1,
Figure 2B ;shows a tian’sverse cross-section élong a line BB of ngure 1,
and Figure 3 shows a side elevatioﬁ df a 'protrusion of the Prior Art in éccOtdance with

our European Patent Application No. 0408364 o

. With reference first to'Figure 3, which sh‘ows.a Pri;)f Art arrangemeni in accprdance with
our European Patent Publication No. 0408364, there is provided a tamper evident band (6)
prov.ided with an :mm;lar groove (7) securéd 'to' thé lbwer édge of thell inher skirt (3) ﬁy
means of frangible bridges (5). In this Prim; Art arfangément double ended p'rotrusions "
(21) are provided with an upper abutﬁme.m.sur.face (22) for: inter-engagement with the
shoulder df a securify band portion disboséd on. the neck ot"zi cﬁntainer (not shown).
Abutment surface (22) is radially inwardly'dispos.ed‘ and slightly incl.ihed away from thé
crown poriion of the container. The 'dowm:vax-'dly and inwardly inclined portibn (21) has a

upiform curved coafiguration.
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The invention therefore is directed to an inproved container closure of the
“type including an inproved tanper evident band, provided with inwardly

di rected protrusions having a ngjor fac‘gﬂconpri sing a compound curve as
het ei nbef ore descri bed. CLAI M5 | cont ai ner closure (1) noul ded
from pl asti cWitntefereade panttulzelyne Figurgl,ca @inpeevidiht clésire (1) kmekin t (3)

depending fromthe crown and formed with a screw thread (4)on its internal
sur face; accordance with the ustal moulding procedures with the crown portion (2) from which
depends an annular skirt (3) provided on its inner surface with a screw thread portion (4)
for engagement with a corresponding screw thread portion on the neck of a bottle or

container to which the closure is to be applied. The neck of the container or bottle is also

provided with accurately spaced security band (not shown).

At ﬁe foot of the annular skirt (3) are provided a plurality of axially directed franéible
bridges (S) which interconnect the lower end of the annular skirt (3) with a tamper evident
band (6) generally of known construction. The tamper evident band (6) fs in this instance
provided with an annular groove (7) on its external periphery which allows, during the
stripping of mould at manut'acture; ihe =ready ootward flexing of the lower hinged skirt

portion (8) of the tamper evident band (6).

Disposed at regulér intervols at least over-a oiajor orop(jrtion of the inner circumferential
* surface of the ta?nper evident band (6) z.o'e. a .;.)lur.ality'of protrusions (11). The protrusions
(11) are each provided with an abutment sorface (12) which faces generally upwardly
toward the underside of the CI'OIWIII (ﬁ) but which is also slightly rodially i'nw'ardly and
relatively .down.wardly inclined. The protroofon (1) is .also proeided \eith a compouno
-curve (9) shown-best in Figures 2A and .ZB..The eompound curve (9) extends from the
radially inner edge of the abutmem surface ( 12) downwardly towards the Iower edge ot

the tamper evident band (6). The compound curve (9) of the protrusion (I 1) comprises in

the onsuewmg dzreenon an extended gentle radius (9a), see Figure 2¢, and a smaller
radius (9b). The major face of the protrusion (11) is also formed with an obverse curve
(13) in the offscrewing directioo. Obverse cuNe (13) is much more sharply defined than

the other portion.of the compound curve'.(9) as shown in Figure 2B.
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_ and a tanper evident ring (6) connected to the end of the skirt renote from
“the crown by a series of frangible bridges (5) extending across an axi al
gap bet ween t he rlng and the skirt, or y a band of the material with a

_C|Tcurrferent|al lhne of vveak ni_.ng t her , said ring éﬂG) hang&r ﬂ 3

al ong its i nA&Pseth Fappingmagh bﬂedf proyidsd “’r"é{dlcé‘l'sl“if’ in 3Geardance pith Fighre 1S
protrusions (11) each having an abutnent surface (12) generally faC|ng t he

" crown, but haUaRgpddo dtfoguge the closyra opigd coREIner pesk by atatary aFtion in pErordasses a) | y
|nward direction and an inwardly facing cam surface (9a) inclined away’ from
the crown; ch4hdMPwpipsegdyres.iip she ngewmreftwnf(abmng-gbtaﬁﬁ%l«w&eomg )
conpaund’ curve (9a 9b) tapering downward fromthe crown (2) and towards

the screw ng-Fagire; }@eﬁpmndmzve'v Ee“}i%b‘i’YFé?%éPd ebv&nrcewadawr\mﬂr@cwtmtm mi,

wherein the conpound curve is forned
security band portion of the neck of the container which rotationally and vertically

.cor_nbine to gently priSe the ring apart, because of its extensible characteristics by virtue of
the relatively wider spacing of the protruslons Accordingly during the capping prm,edure
the tamper evident portion (6,8), swmgs outwardly from the bridges to accommodate the
shoulder of the sec.unty band pomon before returning to its at rest condition as shown in
*ghost lines® in Figure 1. Thus, by means nf the arrangement in accordance with this
.invention, the protrusions allow the closure to be readily applied to a container neck with

reduced wear and reduced torque settings.

V;lh'en the closure (l') is first remnved from the bottle 6r container nr:ck it will be

| unér:reived such that tne obverse r:urVé ( 13) prééents a 'leading‘ édge to the security band

. pqri_i_bn, and thrthgrrnore the sharper 'deﬁnitinn of curve (13), 'xnakes it muc'h more

| di.t’ﬁcult for the ring to ‘jump’ the shnuider of the secnrity band and hénce be withdrawn
wnh the closure without fracture of the franglble bndges (5). Indeed we have tound that
dosures in accordance with F:gure ! are able to be removed trom thexr container necks in

a-_fashion which ensures that the frangible bridges (5) virtually always fractuze.

In ¢ur' EP-A-0306259 we have described a closure of the above tg}pe provided with a
tamper evident ring having an annular groove disposed on radially onter surface of the
' nng ata locanon ax:ally between the upper contact t.n.es of the protruslons and the
' franglble bndges This serves as described above and 15 well suited to arrangements ot the
mvéntron.
This is the repiacement sheet
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-\Mth an inclined surface (9a) tapering downwardly fromthe crown and toward
the screwing on direction, and a nore sharply re-entrant inclined surface

(9R) directed towards the screvvi ng off direction. 3 A contai ner closure
according to g Cl arns, wherein the spaci ng between
t he prot ru5| onsteh‘i‘rf.?&;"&1 df @%%‘Wé&gﬂmme' dlasuge of thé typedhcluding

protrusion. im m@\mc[()nt ai ner cl osure according to Claim3, wherein the
ratio of radi a? acTng BER Srdent band, HPW?ils’itbwm'diyﬂirectécEmhhsloﬁs ﬁabﬁ:g a

pr ot rusions |§)aR)f order of 1:1.5 to 2:1.5.

f&ce comprising a compound curve as hereinbefore descnbed

E:



85 A contai ner closure according to any preceding Caim wherein the
“protrusions (11) are so disposed about the central axis of the closure (1),
that no two protrusions are dianetricaldy opposed to each other. 6 A

container closure according to any prer Claim wherein the protrusions
(11) are uniformy disposed about a ngj Aﬂg%port-i on at |east of the

ring(6). 7 A cont ai ner cl osure accordl ng to any preceding Caim
wherein the ri ng (6) has a section of its internal circunference w thout
any pr_otru3| éilg rmed thereon, and wherein the sajd section is
defined by a aX| Q“FWfGPs%ék)rfé%dﬁdrfé%Blﬂs‘ﬂ% masgriab apd eomArising a crown

(2), an annular skirt (3) depending from the crown and formed with a screw thread (4)on
its internal surface;

. and a tamper evident ring (6) connected to the end of the skirt remote from the crown by
a series of frangible bridges (5) ext_ending across an axial gap between the ring and the
skirt, or by a band of the material with a circumferential line of weakening therein:
said ring (6) having spaced along its inner surface a plurality of radially inwardly
projecting protfusions (11) each having an abutment surface (12) generally facing the
crown, but having a slight inclination away from the crown in the radially inward
directib_nr and an inwardly facing cam surface (9a) inclined away from the crown;
charac;erised in that the inwardly facing cam surface has a compound‘ cur’s)e {9a.9b)

tapering downwardly from the crown (2) and towards the screwing-on direction.

~2 A container closure according to Claim 1, wherein the compound curve is formed
. ’ 1
with an inclined surface (92) tapering ddeWardly from the crown and toward the
sérewing on direction, and a more sharply re-entrant inclined surface (9b) directed

towards the screwing off direction.

3 A container closure according t'o'"ei'thér' of the preceding Claims, wherein the
' _ sbacihg between the protmsions; (11) in the radial seﬁSe exceeds the length of each

protrusion.

4 A container closure according to Claim 3, wherein the ratio of radial spacing

) between the protrusions to the length of the protrusions is of the order of 1:1.5 to 2:1.5.

s o replacement sheet B S
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to fracture during renoval but to be retained with the closure for
*disposal . ‘

| 8.
5 A container closure according to any preceding Claim, wherein the protrusions
(11) are so disposed about the central axis of the closure (1); that no two protrusions are
{

diametrically opposed to each other.

6 A container closure according to any preceding Claim, wherein the protrusions

(11) are uniformly disposed about a major proportion at least of the ring(6). -

7 A container closure according to any preceding Claim, wherein the ring (6) has a
_section of its internal circumference without any protrusions (11) formed thereon, and
wherein the said section is defined by an axial line of weakness thereby to cause the ring

to fracture during removal but to be retained with the closure for disposal.

This is the reptacemen& ﬁe_et . | I"lm ”I’[[ "![l
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\ ABSTRACT
CLOSURES FOR CONTAINERS

The invention provides a container closure (1) moulded from plastics material and
cbmprising a crown (2), an annular skirt (3) depending from the crown and formed with 'a
screw thread {4)on it; internal surface; |

and a tamper evident ring (6) connected to the end of the skirt remote from the crown by
~a series of frangible bridges (5) extending across an axial gap between the ring and the
skirt, or by a ban& of the material with a circumferential line of weakéning therein;

said ring (6) having spaced aloné its inner surface a plurality of rﬁdiall.y inwardly
projecting protrusions (11) each having an abutment surtuce (12) generally facing the
" crown, but having a slight inclination away from the crown in the radially inward
direction, and an inwardly facing cam surface (9a) inclined away from the crown;
wﬁerin the inwardly facing cam surface has a cbmpound curve (9a.9b) tapering
'do.\.)vnwardly from the crown (2) and tbu;ards the screwing-on direction, thcfcby to assist
caﬁping;

Figure 1
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