TAVPER EVI-ENT CLOSURE Field of the Invention The present invention relates
to clospres for containers having an externally screw threaded neck and

nor e &rtlcularly to such closures which are formed with a 5 tanper evident
band.*:Background Art Manufacturers of foodstuffs, beverages, nedicanents,
dentifrice and the |ike are concerned to ensude-that products they place on
t he frarket are not tanpered wth 10 bef or e bei ng opened by the ultimte
consuner of the goods. For this purpose it has becone conventional to

i nclude in closures for such goods neans which will indicate whether the

cl osure has been tanpered with before ag@TpERTt of containers

havi ng an externatl sc evﬁth;eade nec I'S commbn to provide the
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forced over the retmopengattiegbaripovey auchvkdnsubhescivhiohears fommedweirth a

fromthe containegr EQ&BQ% g?ﬁ (%éﬂ&%ﬂed as-the band is trapped behind

the retaining flange osuré noves up the neck of the container.
25 Wi | e suchﬁﬁﬂkﬁ!ﬁ.ﬂ&uﬁﬁht bands have been wi dely accepted there is

a delicate balance bet mﬁ&n&?&cﬁd&ﬂeﬂ)’gé | £dld3Q oz qu! BS@EEB&esO‘mé@f%ﬂ%xts,

hand, one nust be able to a closures to cohtainers-at ' ver
speed wit hout .nadvéfen‘éhﬁry%rmuwt%eoﬁr@gsgncemsé speakshgeoﬁahat

deform ng the band Eé&hf:tsofhélﬁﬂeﬁ!é Qﬁﬁ|t\he,afnfaﬁﬁbhnﬁrbhﬁoéeéhmﬁéi-é@%él{"e
cl osure and the_contai_ner ot h hand, the ba nmust gfélClently

tightly securedBenPf 3°Fﬁeb?é‘?%|?ﬁ?fbe Ibé’ng‘é‘ear‘l‘d-tt‘-ﬁétﬁr F8§§§“‘Sﬁd§° R%e band
must be sufficientl goedsi| yror otleis tfitdpddee it has become conventional to

include in closures for such goods means which will
indicate whether the closure has been tampered with before
purchase. In the case of containers having an externally

15 screw threaded neck it is common to provide the closure
with a tamper evident band which engages behind a
retaining flange formed on the neck of the container. The
tamper evident band is joined to a depending skirt forming
part of the closure by a number of frangible bridges. On

20 application of the closure to the container the band is
forced over the retaining flange, however, when the
closure is unscrewed from the container the bridges are
sheared as the band is trapped behind the retaining flange
while the closure moves up the neck of the container.

25 While such tamper evident bands have been widely
accepted there is a delicate balance between the two
conflicting requirements. On the one hand, one must be
able to apply the closures to containers at very high
speed without inadvertently breaking the bridges, or

30 breaking or deforming the band itself, or deleteriously
affecting the seal between the closure and the container.
On the other hand, the band must be sufficiently tightly .
secured behind the retaining flange and the bridges and/or
the band must be sufficiently easily broken that the

35 closure cannot be removed from the container without



35 closure cannot be renoved fromthe container without 2 rupturing the-

bri dges and/or the band. Another problemis that an unauth¢+4§%L+m#{xﬁ+—~
mght attenpt to renmove the closure and tanper evident g E%&B

damagi ng the band or frangible bridges, in order to contd elcm%e
the contai ner contents and then reapply the closure. Such ﬁlu ht
be gtenpted with the assistance of a thin geyice, such a e,
wedged up between the tanper evident band and the neck of the container to
whi ch the cl osure has been applied. The devices nmi ght then be |evered
outwardly in order to expand the inner dianmeter of the band so that it may

be passed back over the retain flan f the container. In such a
process the devHﬁ?ﬂﬁqqlnﬁetgﬁggﬂgggﬁﬁn%n?ﬁ%rcFFEuﬁfﬁaence of the band so as
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contai ner and so s etach the pil irt of the
closure as the cﬂQEﬁﬁ%%ﬂQ? reﬁ@Vé&chrénPFﬁﬁess the device will be edged

around the circumference of the band so as to gradually
15 ease the band over the retaining flange at a continuously
lengthening portion of the band circumference.

Closures of the type mentioned above are used around
the world in extremely large numbers. To be commercially
acceptable such closures must be capable of being produced

20 very rapidly in automated machinery. This itself may
produce a conflict with the functionality of the closure
and/or its tamper evident band.

The arrangement according to the present invention is
designed to provide the public with an alternative form of

25 closure having a tamper evident band.
Disclosure of the Invention

The present invention in its broadest aspect consists
in a closure for a container having an externally screw
threaded neck, the closure comprising a top portion and a

30 depending skirt which has on its internal surface a
complementary screw thread, a free edge of the depending
skirt being joined by a plurality of frangible bridges to
a tamper evident band, the band comprising a generally
cylindrical body portion and a segmented rib extending

35 inwardly of the body portion and adapted to provide a lip



3 The arrangenent according to the present invention is designed to provide
the public with an alternative form of closure having a tanper evident
band. Disclosure of the Invention The present invennom provides a closure

sui tiabl e for nmounting onto a container having closure Tl‘ﬁﬁSﬁEHIHGH‘BeBIB@ﬁECC@n

t he neck of the container, the closure comapBsing a top m ““ cn | Kirt
C

por ti on dependlng fronlthe under si de of the top portion iﬂ
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frusto-coni cal screw threaded neck, the closure comprising a top and a
depending skirt which has on its internal surface a
complementary screw thread, a free edge of the depending

15 skirt being joined by a plurality of frangible bridges to
a tamper evident band, the band comprising a generally
cylindrical body portion and a continuous or segmented rib
extending inwardly of the body portion and adapted to
provide a lip to engage under a retaining flange extending

20 outwardly from the neck of the containe: below the screw
thread thereon, the =ib having an upper side facing
generally towards the top of the closure and an under side
facing generally away from the top, the closure being
characterized in that the upper side of the rib comprises

25 a first surface contiguous with the body portion of the
band, which suxrface slopes anardly and downwardly from
the top, and a2 second surface which is positioned radially
inwardly from the first surface, the second surface having
2 slope angle more nearly normal to the longitudinal axis

30 of the closure than the first surface is to that
longitudinal axis.

In the prior ar:t closures the upper side of the rib
has always been linear in cross-section. The upper side
- has either lain in a plane normal to the longitudinal axis
35 of the closure ox it has been a simple Zfrusto-conical



4 surface inclined to that axis. In the forner case it has been difficult
to nmold as the upper side is nornal to the direction in which the core of
the nold nust be withdrawn fromthe cap. |In the |atter case

| i kel*i hood 5 of the rib being able to be forced upvvar’thhéElHﬁsEeE}?RJplaééa ge

on the container neck. The present invention has resolve

by ptoviding the upper side of the rib with & Qonpound-su

nore steeply angled radially outer surface which assists nD rib
10 and, preferably, a substantially planar radially inner surface nor mal
to the longitudinal axis of the closure which increases the difficulty of
removing the closure intact f Thereg, | f
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preferably a relatively clearly defined junction between
the first and second surfaces on the upper side of the

15 rib. However, they may merge together gradually such that
the upper side of the rib is generally arcuate in
cross-section. It has been found that improved resistance
to removal of the closure from the container can be
obtained in this way while facilitating the molding of the

20 closure. This latter aspect is important as for economic
reasons, it is necessary that the closures and their
associated tamper evident bands must be capable of being
molded at extremely high rates. :

The first surface on the upper side of the rib

25 preferably comprises from 25% to 75% and more preferably
45% to 55%, of the radial width of the upper side of the
rib. The first surface preferably has a slope angle to a
plane normal to the longitudinal axis of the closure of
from 10° to 60°, more preferably 12° to 40° and

30 most preferably 15° to 25°. The second surface on the
ﬁpper side of the rib preferably comprises from 75% to 25%
and more preferably 55% to 45% of the radial width of the
upper side of the rib. The second surface preferably lies
in a plane normal to the longitudinal axis of the closure

35 or at an angle of up to 10° to that plane, most



35 in a plane normal to the longitudinal axis of the closure or at an

angle of up to [err] to that plane, nost . 5 preferably it lies in that
pl ane. In carrying out the-present invention it has been found that during

the.injection moul ding aof clgsyfes froman injection nould which defines a
rib having an 4t I Ising a first annular surface and a second
annul ar surface I nction betwean the first and second surfaces
may* be lost to t Mllor at least -ditficult to discern, in the

moul ded product. It is thought that this nay be due to the second annul ar
surface being distorted and dragged into a slope angle simlar to that of

the first surface as the glosurg.is e'e%%ed fromthe nould. Despite the
anomal y that the REREETEPe¥r iy ?gﬁlhést e R4®PRurfaces but the noul ded
cl osure does not, it hda baemyfingndut helte tfresdos uiesenmidddet hasgnbassh a
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first surface as the closure is ejected from the mould.
Despite the anomaly that the mould clearly displays the
two surfaces but the moulded closure does not, it has been
found that the closures moulded from such a mould show

15 superior resistance to being tampered with as compared to
similar closures moulded in a mould not defining the upper
side of the rib as having first and second surfaces.

Therefore in another aspect the present invention
consists in a closure for a container having an externally

20 screw threaded neck, the closure comprising a top and a
depending skirt which has on its external surface a
complimentary screw thread, a free edge of the depending
skirt being joined by a plurality of frangible bridges to
a tamper evident band, the band comprising a generally

25 cylindrical body portion and a continuous or segmented rib
extending inwardly of the body portion and adapted to
provide a lip to engage under a retaining flange extending
outwardly from the neck of the container below the screw
thread thereon, the rib having an upper side facing -

30 generally towards the top of the closure and an under side
facing generally away from the top, the closure being
characterised in that the closure is formed by injection
moulding from a synthetic plastics material in a mould
which defines the upper side of the rib as comprising a

35 first surface contiguous with the body portiocn of the



t owar he top of the closure and an under side facing e is forned by

i njection moulding.froma synthetic plastics material in -a nould which
defines the upper side of the rib as conprising a 6 first surface

cont rguous Wt f the band, which surface slopes inwardly

and downwar dl y! fTh@hdehRast Realnd a second surface whi ch is positioned
radial |y i nwardl y IM RM surface, tFe second surface having a sl ope
angl e nore nearly M | ongi tudi nal axis of the closure than the
first surface is udlnal axis. The nould surface preferably
has the other characteristics previously described as being preferred for

t he upper side of the r|b |tself referabl t he radiall I nner._ surface of

the band is proviBRRdumiv SF1PRERa F’Vaé’-'ﬁ'&é'e&ngpéf"{m?'ﬁﬁﬁ}ﬂlér

gxt gndl Eg proj ECttHélStw,Slénd)rECBéwmdaeanheer mm.and:.sdfpbeetedgedofadbaelly
an The projections t Lre

the under side oft ?ﬁ%f?£% éﬁ sﬁ?ﬁlﬁ%ﬁ on§u¥58cﬁél PatRoSP tﬁuggaégc%ﬁvfﬂgy
may stop short ofatknboﬂmvmngle ewxsl geacilyt hormadd toThhbe preférudinabraxis

al i gned paral | g¥t@hé1§ 1 SEd ¢ éf%5ea¥& g@fshﬁ%aegoigr@obﬂhﬁgay be

inclined to that axis ese I nwardly extendi ng projections na
difficult for a phenghtudindbrafigy tThe mguld suyfage: predpzablErhas the

band and to ease b’cn&}fcﬁ@saaeéhs&ctsh reiodisg dedkadbelly akNB&LAGNY 2
bl ade or other tool between_the band and e cont ner,, I.n a_particularly
preferred arrangeREREETEad §%ﬁn§?ﬁ StPHSD) 5I+E§ Ak &%ﬁatré‘bpﬂ*&sgégl ons di sposed
beneath the gaps between ahethéd atgtrmientand heednirentish phef eadbaylyt he
10 inner surface of the band is provided with an array of
radially spaced apart inwardly extending projections
positioned between the rib and a free edge of the band.
The projections, or some of them, may, if desired, make
contact with the under side of the rib across the
15 longitudinal width of the band or they may stop short of
the lower free edge of the band. They preferably are
aligned parallel with the longitudinal axis of the closure
but may be inclined to that axis. These inwardly
extending projections make it difficult for a person
20 deliberately trying to expand the diameter of the band and
to ease it off the neck of the container intact by
inserting a blade or other toocl between the band and the
container.
In a particularly preferred arrangement, the rib is

25 segmented and alternate ones of the projections are spaced
below the gaps between adjacent segments and are not
connected to the rib. The remaining projections
preferably abut at the upper ends with respective ones of
the segments. These remaining projections preferably abut

30 the segments at their respective mid-points. The
projections are preferably inclined radially inwardly as
they approach the rib, however they preferably do not
extend inwardly from the radially inner surface of the

- body portion of the band as far as the rib does. The xib

35 preferably extends inwardly beyond the projection by a



m d-poi nts of the underside of the rib segnents, said projections abutting
t he undersi de of the segnents. The projections are preferably inclined
radially inwardly as they approach the rib, however t referably do not

extend inwardly fromthe radially inner surface of th t ndieplaced ¢ he
band as far as the rib does. The projectiqu preferably , ix Iﬂry

i nward so as to not extend beyond the first 'surface of of
the rib. 7 The rib formed to engage with the retaining flange on the
cont ai ner while segnented about the band will still -extend about a majority
of the circunferential extent of the_.inside surface of the band. The rib
segments are 5 dpstargpiyPsiAirldys aamadhd@ thee WidsnaeLcFheuseeradce

of the band and oggupyc@ton aafd Hfér WitfeAIvheatribrast 65% and nost
preferably at |east 80% of,the internal circunference of the_ ban The rib

preferably has a suffiTrentd 3 &I With &hes TeRa1BoRg g?JFPFSn"Bf

10 the band. Egré €béntdiiner ase e Wontinyvwy oralslegnieateddabbt the
substantial ly

| anar ,e surfaces whi.ch are inclined t.q.t .axi s_of the
cl osure and fage 9\%§' ?g%"r'r?’f%e lcﬁ o"\s%r"es tsorﬁ“"?’&ee.d, X é'.ﬂ' agglﬁ 3ngP8‘ct i on
that a noul d coreabeet aSmajozicymafl cheeidtamberentsiali ekteawncf The
pl anar end S”rfacﬁﬁfi‘&&. é‘&ff’ac&f ferald ]}bdt 11 ngdh QA s’é%ﬁ.bﬁ%é', %'?g%‘ﬁ'e pl ane

extending fromthe Tongitudi nal axis o e closure to the end of th
respective rib seBReRENEucHF? RASHIFRRLevanly fRaced) abguthshekinside t he

closure by an 20 ciréGmEegescanst eeiddand b oddupy e 1leagkugod, angl e

that the respective potiopal_ plane S gﬁ&thggga5¥g€géa51hea%aggggtegbgent

band i s furthéP pPEE ?Eﬁpgyp?gvf?feﬁf F 4 r
of the internal circumference of the band. The rib
preferably has a sufficiently broad base where it joins
the body portion of the band that the rib 'is resistant to
flexing upwardly as it is forced past the retaining flange

15 during application of the closure to a container.

Each of the rib segments is preferably formed with
two substantially planar end surfaces which are inclined
to the axis of the closure and face away from the closure
top, i.e., they face in a direction that a mduld core used

20 to mould the closure was withdrawn. The planar end
surfaces are also preferably inclined to a notional radial
plane extending from the longitudinal axis of the closure
to the end of the respective rib segment such that the
ends are inclined to the skirt of the closure by an _

25 included angle that is less than the included angle that
the respective notional plane makes with the skirt.

The tamper evident band is further preferably
provided with areas of localised thickening which extend
outwardly from an extermal surfaze of the body portion of

30 the band. The areas of thicken...g further preferably
extend parallel to the longitudinal axis of the closure
and across the longitudinal width of the band.

The areas of outer thickening serve to reinforce and

- strengthen the tamper evident band. The reinforcement of

35 the band preferably enhances the vertical stiffness of the




wi th areas of |ocalised thickening which extend outwardly from an external
surface of the body portion of the band. 25 The areas of thickening
further preferably extend parallel to the |ongitudinal axis of the closure
and across the longitudinal width of the band. The areas of outer

t hi ckening serve to reinforce and strengthen the tanper evident band. The
rei nfor cenent of 30 the band preferably 8nkances the vertical stiffness
of the 35 band whilst retaining a sufficient flexibility to facilitate
application of the closure to the container. The reinforcenent also allows
sufficient axial force to be applied to the free end of the band in order

to 5 successfull yngheck - éE%E dd @Msa £¢ or k{ 0; 0f d used in
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order that it nmayrhe gasefbifatety dlddiallielai Burgitlengcaoine fdrce to be
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within the group. | e indivi s I'n each group may have an
axis parallel to &Rema¥ike #299rk Rads@ver phef sespiningofdeange amhe axis of

each bridge i30i nebh8gdné® ddiasedit e NOs@r@SHES bEPH CagRigiably it is
i nclined such that when .

The bridges are preferably evenly spaced about the
circumference of the closure but may be optionally
arranged in two groups which are diametrically opposed to
one another. Each group may preferably occupy from one

15 quarter to one third of the circumference of the closure
while each of the spaces between the groups occupies from
one quarter to one sixth of that circumference. Each
group of bridges is preferably made up of from 4 to 10
bridges equally spaced apart within the group.

20 The individual bridges in each.group may have an axis
parallel to the axis of the closure. Preferably, however,
the axis of each bridge is inclined to the axis of the
closure, more preferably it is inclined such that when
seen in side elevation the upper end of the bridge is

25 inclined to the left relative to its lower end. This
particularly preferred arrangement is predicated by the
fact that most screw threads tighten in a clockwise
direction. The preferred inclination of the bridges
allows them to bend as the closure is screwed onto a

30 container. This stabilizes the band and reduces the
likelihood of it, or the bridges, breaking or distorting
during application. Conversely this preferred inclination
of the bridges means that as the closure is unscrewed the

- bridges are straightened out and this serves to
35 concentrate the forces tending to rupture the bridge at



seen in side elevation the upper end of- the bridge is 25 inclined to the
left relative to its lower end. This particularly preferred arrangenent is

predi cat ed by The fact—that—mest—screw threads tighten in a clockw se
direction. The n%ﬂﬁﬁ&tﬁ%béﬁﬁél tion of the bridges allows themto bend as
the closure i'§ s container. This stabilizes the band and
reduces the like g r the brldggs breaking or distorting during
application. Cbnv referred inclination of the bridges neans

that as the closure is unscremed the bridges are straightened out and this
serves to 35 concentrate the forces tending to rupture the bridge at 9

the point of att@wmin@fosmwmm b@ ekehbbpidgedts othdeband rand e
thread on the |nternek surface of the skirt of the closure is preferably
formed of a seri®R®F**Tht ead segnents arranged starting froma first

thread segment distalThe theeadmn alhengnxerallcahrfhceadt| toesskiBaddt of

the thread segnepls. -eXeopl 108 {d {ctanily® ALARAT 36! & CQEIEY U lind

substantially pl nd suar areinclined to the axis of the
closure and fB8cesagmgntsoarrargedosinartiag Soom eh&jrshckhraad heegmentt i on

that a mould corg;ysed tg Rl fopNUIIRPW henatall thdeduniodie.  etdkh of

substantially planar surtface is used to nean a surface whi IS, nearly
actual |y planar Qhemﬁhﬁﬁaﬂssﬁﬁ?%ébﬁrnQKHQEQdt@ﬁa@*FﬁtalPsfaﬁﬁgeFﬁb%ﬁe

defined directiogorhag Hith! tﬁé $iss daaad 1 ge@mama& eadprsaf:eaabkywmmmt ed

at its end distal to its.on cent thre se nt Eo ags g |nwnat éh

the thread on thérelb§ﬁiénﬁ§tﬁ a@%ﬁ?@§b6ﬂﬁ %ﬁ%&&ﬁ oft hg RBcRYDY gr

contai ner. The swhet alibsakkytppanie, erhbsy cﬁaddﬁe.nt kheadizegtieanhsthat a
mould core used to mould the closure was withdrawn. The
term "substantially planar surface" is used to mean a
surface which is actually planar or which is cured
provided that it all faces in the defined direction. The

15 first of the thread segments is preferably pointed at its

end distal to its one adjacent thread segment to assist in
mating the thread on the closure with a corresponding
thread on the neck of a container.

The substantially planar ends of the thread segments

20 are also preferably inclined to a notional radial planes
of the closure extending from the longitudinal axis of the
closﬁre to the end of the respective thread segment such
that the ends are inclined to the cylindrical skirt by an
included angle that is less than the included angle that

25 the respective notional radial plane makes with that skiret.

To assist in the venting of gas between the thread
segment the spaces between the segment in adjacent turns
of the thread are aligned. A groove may be provided on
the inside surface of the skirt of the closure extending

30 longitudinally thereof through the aligned spaces.

In ancther embodiment the present invention consists
in an injection moulded article including a cylindrical
wall having a thread formed on its radially inner surface,

. the thread being comprised of a plurality of segments
35 arranged in spaced apart array along the helical locus of



are also preferably inclined to a notional radial planes. of the closure
extending fromthe longitudinal axis of. the closure to the end of the
respective thread segnment such that the ends are inclined to the

cylindrical skirt by an included angle that is |ess than the included angle
that the réspective notional radial plane makes with that skirt. To assist
i n t.he venting of gas between the thread sggﬂFnI t he spaces between the
segnent in adjacent turns of the thread are aligned. A groove may be

provi ded on the Inside surface of the skirt of the closure extending

| ongi tudi nal ly thereof through the aligned spaces. In injection noul ded

ical wall having a thread forned, on its radigll i{g§w iurface, the thread
bei ng conprised ofth® FhEeafy( §toteaTy M %.r%%ﬁe PREFEE N Sart array
al ong the helical dedgiinatiing at 40 ledsre éi¢ cand bi 4 eastamdadiiyt pdanar
thread segnents termnating at_at |east one.end.i ubst anti.ally .pl anar
surface inclined S ea%ggi‘ﬁ?‘e h4é° ?%%a%hﬂf? a{}f%gts}ﬁleeacglia:"l ctflaéﬁ‘nignr‘l'%e
whi ch a noul d cor ditsetion thewhbch da mypowidScobe wsed clre tiws moutlddmgvof The
closure is preferghly faqr ' PE@E? for sealingly engaging with the
container to p;ivgﬁFyﬁggﬁggg ?%%Pg.ron1a$§y one of the | arge nunber of
alternative sealing arZhegcheanrekib®prafgrably sterned Withe meansuforio

according to the @é%?],ﬁﬂ{gléﬂ"‘?éﬁ&&b@ﬁg wheR ech@ClyfiCaid L KR prraintnd daidayel”
fl anges, waddi ng or ovied-i n_gaskéts. The sealing arrangenment preferably
conpri ses an annultleE&@hg ARE ARE cPE pFRP eLREIYAMIRATIISE RiFRRRtLIve

sealing arrangements known may be used with the closure

10 according to the present invention. These include
integral sealing ribs or flanges, wadding or flowed-in
gaskets.

The sealing arrangement preferably comprises an
annular sealing rib which projects downwardly from an

15 underside of the top of the closure, the rib
including a first portion having a substantially
cylindrical inner surface, the first portion being
contiguous with the top and lying adjacent to the skirt of
the closure and a second, frusto-conical, portion

20 contiguous with an end of the first portion distal to the
top and extending radially inwardly to terminate in a
circular free edge, the first portion having an internal
diameter at least equal to an external diameter of the
neck of the container to which the closure is to be

25 attached such that dufing threaded engagement of the
closure with the neck, the second, frusto-conical, portion
will be engaged by a free end of the neck and folded back
against the substantially cylindrical inner surface of the
first portion of the rib to form a gas-tight seal between

30 at least an outer surface of the neck of the container and
the closure.

The closure most preferably has a skirt having a
substantially cylindrical form carrying on its outside
surface a series of fine vertical ribs terminating at the

35 lower edge of the skirt in a narrow circumferential rib.



15 undersi'de of the top of the closure, the rib including a first portion
havi ng a substantially cylindrical inner surface, the first portion being
contiguous with the top and |ying adjacent to the skirt of the closure and
a second, frusto-conical, portion 20 contiguous with an end of the first
portion distal to the top and extending radially inwardly to termnate in a
circular free edge, the first portion havingian<i nternal dianmeter at |east
equal to an external dianeter of the neck of the container to which the
closure is to be 25 attached such that during threaded engagenent of the
closure with the neck, the second, frusto-conical, portion will be engaged

by a free end of t n agai 3 ' Yoo s

cylindrical inner gﬁ?f g%%ngﬁ%éﬂ% r étéa([;ag:ret %?ﬁ'}%%a%)gg ?Pg%%g%érﬁg&athlmer -
gas-tight seal betmehhair atadisdsdimensions shanatbeoskiks apdktbe bhRed and
container and the ehaSthfar Wik e Wi dHS brllighl! 30LY £183pAuskh' kplaving a

;
substantially cylindrical formcarrying on its”outside surface a series of
fine vertical ribsCesPaFhile rpdkaklye immarsarfaggs of the skirt mndathe

narrow circunfegenpaald.rithe raditel Iy ditidy Sulicadaesfat@ePbahar 2Bl Bt a
consi derabl y thlnnei_lg ihelr radlgb_dlnen5| ns %Sgn he skirt and the band
and the inner surfatiIBELY {¥PYiqRSianeray Wt SKETFeSKERPFV ANy XBRal | y

i nner surfaces of abeaskoftlerul tdteickdrnd; whiehr agodeby eutdtallyr batqaehly
areas of |ocal thi BREFRUCOR A IAb/ BRe TR ARy FFAral y beyond the
radi al extent of the.skIptth131mdﬁc;pngﬁeqnmﬁemmedignhmqbﬁeuhgoinsﬁdeinside
oy ek 2 ShEshebsoPrate Atk yAlick By Whichuy Lhatabeliad
. with a helical array of thread segments extending radially
inwardly of that surface. The thread segments are |
separated from one another by axially aligned spaces. The
inside of the band is preferably defined by a smooth upper
15 cylindrical surface above the rib of the same diameter as
the inside surface of the skirt. The rib is preferably
formed of rib segments in axial alignment with the thread
segments on the inside surface of the skirt and with the
spaces between the rib segments in axial alignment with
20 the spaces between the thread segqments. Below the rib the
inside surface of the band is inclined downwardly and
outwardly so that the band is a little thinner at its
lower end than it is at the upper end. This inclined
surface carries an array of projections which are axially
25 aligned and of a thickness less than that of the rib
segments. Alternate ones of the projections abut at their
upper end against the mid point of one of the rib
segments, while the other projections are each aligned
with one of the spaces between the rib segments.
30 Brief Desc;igtionuog the Drawings
A preferred embodiment of the present invention will
now be described with reference to the accompanying
drawings in which:-
- Pig. 1 is a diametric sectional view through one
35 embodiment of the closure according to this invention;



i nwardly of that surface. The thread segnents are separated from one

anot her by axially aligned spaces. The inside of the band is preferably
defined by a snooth upper 15 cylindrical surface above the rib of the sane
di aneter as the inside surface of the skirt. The rib is preferably forned
of rib segnents in axial alignment with the thread segnents on the inside
surface of the skirt and with the spaces beLtwggn_the rib segnents in axial
alignment with 20 the spaces between the thread segnents. Belowthe rib
the inside surface of the band is inclined downwardly and outwardly so that
the band is a little thinner at its lower end than it is at the upper end.
This inclined surface caJ,ries an array of.projections i are axially 25
al i gned and of a thi ckng'rs‘sg‘l s$ fan a{algf‘gt ﬁ@cﬁ'ﬁnsggﬁgﬂt%f e eairﬁﬁ/'ére
ones of the projectepriigabut; at their upper end against the md point of
one of the rib segnents,,Mhilse ; : Lections ace.e [ d.wth
one of the spaces betmegﬁﬂﬁhg ﬁ%ﬂgégé%ﬁﬁﬁggggoggégpé? Egész%t$%ﬁg% ?¥é3ure
Drawi ngs A preferresf éifigdilitent of the present invention will now be

d i bed with ref 40 tgh ' deawe Bgs | A gp ki |
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a diametric sectional vie Iment o osure
according to this i?ﬁmﬁﬁg<n%7 - 12 - Fig. 2is a viewalong section Il-11
of the closure of Fig. Bidl & i% i vieW QlonkboBaceeshi POVIbf -thd @fodible of
closure of Fig. 1; 5, Fig. 4 is a view along section IV-1V of the

closure of Fig. 1, E#ir Yis a vi ew al ong section v-V of the closure of
Fig. 6 is a view along section VI-VI of Fig. 4;

10 Fig. 7 is a view along section VII-VII of Fig. 4;

Fig. B8 is a side elevational view of the closure of
Fig. 1 seen in the direction of arrow A of Fig. 3;

Fig. 9 is a side elevational view of the closure of
Fig. 1 seen in the direction of arrow B of Fig. 3;

15 Fig. 10 is a longitudinal cross-sectional view of
another embodiment of the closure on an enlarged scale and
shows the_closure in relation to a neck of a container, as
the closure is screwed onto the container; and

Fig. 11 is a longitudinal cross-sectional view of the

20 closure of Fig. 10 with the closure sealingly engaged with
the neck of the container.

Fig. 12 is a vertical sectional view through a part
of a mould used for the injection moulding of closures
according to the present invention with the area defining

25 the rib being also shown as an enlarged seal.

The tamper evident closure 10 includes a continuous
tamper evident band 11 having a generally cylindrical body
portion 12 attached by frangible bridges 13 to a cap
portion 14 of the closure 10. The cap portion 14,

30 frangible bridges 13 and tamper evident band 11 are formed
integrally by injection molding from suitable material
such as polyethylene or polypropylene. The cap portion 14
includes a circular top 15 and a depending skirt 16. The
inside of the skirt 16 is screw threaded and adapted toc be

35 attached to containers commonly made from glass or a



Fig. 1, Fig. 6 is a view along secti‘on VI-VI of Fig. 4; 10 Fig. 71is
a view along section VII-VIl of Fig.- 4, Fig. 8 is a side elevational view
of the closure of Fig. 1 seen in the direction of arrow A of Fig. 3; Fig. 9
Is a.side elevational view of the closure of Fig. 1 seen in the direction
of arrow B-of Fig. 3; 15 ~ Fig. 10 is a longitudinal cross-sectional

vi ew of anot her enbodi nent of the cl osure ingn;enlarged scal e and shows
the tlosure in relation to a neck of a container, as the.closure is screwed
onto the container; and Fig. 11 is a longitudinal cross-sectional view of
the 20 closure of Fig. 10 with the closure sealingly engaged with the neck
of the container. Fig. 12 is a vertical sectiqgnal vi m/thr0q¥h a part of a

moul d used for theP}aFekqs SMATRRAR: FRChr 28| 693*&'&3‘%2",@%?@ RRreRr el aR®sent

i nvention with the pgep wWeichi Navead kateirBaheipngc2be othboadedsnddk £nl ar ged
seal . The tanper evideq* closure. 10 ijcl udes a,cont%nyoys.tanper evi dent
band 11 having a gener atty TATIATTA 68dPOFEPRORL 1B0AT R athet B 10
frangi bl e bridges BSg$0 B0 capd pbl} iwm whichf thieeclbsaneeldOvilhebe agryaHddn

“nicaral ly by 14 B BICHDI B Ser e SPaRr ALY, sbrataE fat 8LNEy /A ne
or pol ypropyl ene. 3@eimm§d$gwﬁlxnﬁ€&bﬂ thleudeses chreadadltop dbe ammhwiner
Camor oD e b 30 B8 8Ok D HLALG, LSasEhey LIEELEE P mhe
13 - plastics mat eband Blcknekudes yeaip dfe abeausphraalasife (PETfachigingve
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10 lip which will engage under the retaining flange 30 of the
container 2% once the closure 10 is fully closed onto the
container 29.
The rib 18 is made up of a series of rib segments 19
separated by short breaks 20 however the rib segments 19
15 constitute about 85% of the circumference of the band and
act together as though the rib 18 were substantially
continuous. The breaks 20 provide circumferential
flexibility to the band and allow the rib 18 to pass over
the retaining flange 30 without stress, sufficient to
20 break the frangible bridges.
The rib 18 has an upper side 21 directed towards the
top portion 15 and an under side 22 directed away from
it. The upper side 21 includes a radially outer
frusto-conical surface 23 and a radially inner annular
25 surface 24. The annular surface 24 lies in a plane normal
to a longitudinal axis of the closure 10 while the
frusto-conical surface 23 is inclined inwardly and
downwardly away from the top portion 15 and makes an angle
of about 20° with the plane normal to the longitudinal
30 axis of the closure. The outer frusto-conical surface 23
and the inner annular surface 24 each comprise about one
half of the radial width of the upper surface of the
rib 18. In use it is the annular surface 24 which engages
under the flange 30 on the neck of the container 29 to
35S which the closure 10 is attached. The presence of the



Figs. 10 and 11) to which the closure 10 will be attached 5 includes a
continuous generally annular retaining flange 30 i medi ately bel ow t he
screw thread 31 of the container 29 so as to forman outwardly radially
directed Iip. The band 11 includes a rib 18 about its inside surface being
si zed and shaped so as to provide an inwardly extending 10 lip which w ||
engage under the retaining flange 30 of the ¢gntainer 29 once the closure
10 is fully closed onto the container 29. The rib 18 is nade up of a series
of rib segnents 19 separated by short breaks 20 however the rib segnents 19
15 constitute about 85% of the circunference of the band and act together

as though the rib 18 were substantigllé igntinuous._Thg bre ks_ZOdgéovide
circunferential flE&}HFITIPIGY FEFHAR d28FE3RF IR TR ABLANPRS e

the retaining flangpos@rav 101Gig itt peeventsl brCatnledor 20ubsepdeidEly
frangi bl e bridges. _The rib .18 has an.upper side 21 directed towards the top
portion 15 and an ?e%i?ﬁf:ngﬂﬁﬁch§d°§mﬁ;°§Pﬁﬁ§i 2ViRe %gde 21
includes a radial |yipsit B8. f risstalscoensaresurigtdi £ afidthe raih al8 yandiner

I 25 f 4. .T1h 4 Li i 0. | .t
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i nclined i nnardl y ewer Vg TR yninga Eiangsn BReasophporitsure nkis nedosswedh
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the closure. The ou rusto-conical surface ] e I nner annu
surface 24 each comnpbist wRAttif@malon dst pENs aWiBRSHRAE HCRe fomcemper

surface of the ri baﬁglié@ 561t lauS N App1ikhak ofUES AERe 240 MbA The £ NPR OSSR
under the flange 30°0on the neck qQf thHe cOntainer 29 to 35 which the closure
10 i s attachedi0ThalpPeBERFINLT Hif caP 14 from being removed without

breaking the frangible bridges 13 either by normal removal
of the cap 14 or due to tampering with the container 29.
It has been found that there is no deleterious effect in
not having the annular surface 24 extend across the full
15 width of the upper surface 21 of the rib 18.
Below the rib 18, and still on the inside surface of
the body portion 12 of the band 11, is an arrangement of a
plurality of inwardly extending projections 25 and 28,
each having a long axis generally aligned with the
20 longitudinal'axis of the closure 10. The projections 25
and 28 extend radially inwardly from the inner surface of
the body portion 12 sufficiently to come into contact with
the retaining flange 30 during application of the
closure 10 to the container 29 and once the container is
25 capped to lie close to the outer neck surface of the
container 29. Each alternate inwardly extending
projection 28 is spaced below the break 20 in the
substantially continuous rib 18 and is not connected to
the rib 18. Each of the remaining inwardly extending
30 projections 25 are connected at one end to the centre of a
rib portion 19.
The radially inner free edge of each rib segment 18
projects inwardly well beyond the innermost extent of the
- projections 25 and 28 and must be sufficiently sturdy to
35 be self-supporting during application of the closure 10 to



- 14 - frusto-conical surface 23 assists in the nolding of the closure 10
as it prevents or at |east substantially reduces the production of closures
having defornmed ribs 18. It also ensures rigidity of the rib 18 and 5

t hereby prevents distortion of the rib 18 as it is forced over the
retaining flange 30 as the closure 10 is screwed down onto the container

29. The rib 18 is sufficiently robust that i4 lam on its own, wthstand
the forces applied to it during application to the container 29 and 10 al so
prevents the cap 14 from bei ng. renoved w t hout breaking the frangible
bridges 13 either by normal renoval of the cap 14 or due to tanpering with

the container 29. |tnhBagohe2inépurd dddtid N¥eérdrcity AL RAINOUI Frdlriding
not having the annul ar surface 24 extend the Tull 15 width of the
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upper surface 21 of “Ph@VEFb 8. Tttt 1382 83% and still on the inside
surface of the body portThe gPopéctiendaadl did 1% prevrtary eysonDfom

plurality of inwardly_extendi ng. psolections 25 and 28 ch, havi | ong
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bel ow the break 20 in the_substantialTy continuous rib 18 and 1 s not

connected to the rib 18. AE9RE BRePRts iR serkase kRl diRe Sandhdiln@rf 2 number
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sufficiently sturdyregion at the free end of the band 11. The thickenings 26
in conjunction with the inwardly extending projections 25
and 28 strengthen the band 11 and thus enhance the

15 vertical stiffness of the band 11 whilst retaining a
sufficient horizontal or radial flexibility. This also
allows sufficient axial force to be applied to the free
end of the closure 10 to.successfully eject the closure 10
from a core portion of a mold used in its production.

20 The outer surfaces of the thickenihgs 26 present
substantially flat lands 27 which lie radially just
outside the radial extent of the rest of the closure 10 to
allow the land to be mechanically gripped or otherwise
contacted without necessarily contacting the skirt.

25 The closure 10 is formed with a sealing arrangement
which includes a concentric annular rib 32 which extends
from the underside of the top portion 15 of the cap
portion 14. The annular sealing rib 32 includes a first
or root portion 33 which extends downwardly from the top

30 portion 15 approximately parallel to the skirt 16 with a
second portion 34 which, prior.to engagement with the neck
of the container 29, tapers inwardly and away from the
skirt 16.

The second portion 34 of the rib 32 contacts the

35 end 35 of the container 29 as the closure 10 is being



35 be self-supporting during application of the closure 10 to t he
container 29 and in preventing the band 11 fromriding up over the
retaining flange 30. The projections 25 and 28 prevent a person from :

i ntroducing a device such as a knife blade radially 5 inwardly of the body
portion 12 of . the band 11 and progressively noving the device
circunferentially around the band 11 in an effort to gradually prise the
rib 18 up and over its mating flange 30 on the container 29.-- Al ong the

out side surface of the band 11 are a nunber 10 of reinforcenents or _
t hi ckeni ngs 26. Each thickening 26 extends froma region adjacent the |evel
of rib 18 to a region at the free end of the band 11. The thickenings 26 in
conj unction with tFETe¥Rsr IRFORPENTRHER I i Anel. Then FeCORds PPERAPRAS

the band 11 and thyg eahgede tbhEolld wWerddLins SitHd T adle de thanditic
whil st retaining a sufficient h Lizo tal oy radial erxibLHdﬁﬁ This also -
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. .20 . .Ih t sprf.aces of the i ckeni,ngs 26, _
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radi al extent of the eontafinele28losure 10 to.allow the land to be

mechani cal |y gripped or ,qQt herw ant act ' e [ cqnt i ng
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of the top portion s> frdriadC 8y sei%%%ﬂé-tﬁeg:@@ﬂeart 4lg NQmpipleh 32
includes a first or root portion 33 i ch extends downwar fromthe top
30 portion 15 abr Saffrmatiogafanranues and GRRFact dsymadey é’ﬁé‘é‘@ﬁ@ 5Bt i on

34 which, prior to RRGREePRHcint B4t 8RdN&EKinner rib 37 on the inside
surface of the top 15. The inner rib 37 in fact is not
essential to the invention and can be dispensed with if
desired.

15 - Once the second portion 34 has contacted the top
portion 15, further movement attaching the closure 10 will
press and grip the contacting part of the second portion
34 between the container end 35 and the top portionm 15.

As the movement attaching the closure 10 continues, it

20 tends to pinch the free edge of rib 32 between the
container 29 and the top portion. 15 and to "pull" the
first portion 33 of the annular rib 32 tightly in towards
the container end 35 to produce a tight seal about the
curved edge surface of the container 29 extending from its

25 extreme end annular surface 35 down -the side wall 36.

As the closure 10 is screwed onto the neck of the
container 29, the screw thread 31 also engages the
thread 39 on the interior surface of the skirt 16. As the
closure 10 moves down the neck of the container 29 the

30 frangible bridges 13 form an annular weak zone which
allows the xib 18 to diametrically expand over the
retaining flange 30 of the container 29. '

In this embodiment the frangible bridges are egqually
spaced about the circumference of the closure 10 and the

35 axis of each frangible bridge 13 is inclined such that



of the container 29, tapers inwardly and away fromthe skirt 16. The second
portion 34 of the rib 32 contacts the 35 end 35 of the container 29 as the
closure 10 i s being screwed onto the contai ner 29, and the second
portjon 34 is caused to fold up against the surface of the first portion
33. Thus there is formed a continuous gas tight seal between the closure
10 and the container 29 extending 5 up the‘sﬂge'mall 36 of the container 29
to the end 35 of the container 29. As the closure 10 is screwed onto the
neck of the container 29, the second portion 34 of the sealing rib 32 is
def ormed by being bent towards the top 15. The 10 deformati on conti nues and
contact is made betheensddre isecoide edeviatiods4theduppernaed ocEbed3hon t he

[ nside surface of Lheadomd%s Hieyulel oo Ryd 1bbe 26LaktvaotaCEEeN baket O
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interior surfat@ of theOn&arthairLbki&lhas passed over and engaged under the
flange 30, the frangible bridges 13 return to their
extended orientation (Fig. 11). As the closure 10 begins
to be unscrewed from the neck of the container 29, the rib
18 detains the band 11 under the flange 30. As the

15 closure 10 is unscrewed further, the bridges 13 are
straightened which serves to concentrate the forces
tehding to rupture the bridges 13 at the point of
attachment of each bridge 13 to the band 11 and to the
skirt 16. _

20 As is best seen in Fig. 1, inside the skirt 16 is a
thread made up of a plurality of thread segments 51
arranged in spéced apart array along the locus of the
thread. Each thread segment, except the first segment 52,
is bounded at each end by a planar surface 53. Each of

25 the planar surfaces 53 is inclined to the longitudinal
axis of the closure 10 so that it faces away from the
top 15. Each planar surface 53 is also inclined relative
to a notional radial plane extending from the axis of the
closure 10 to the planar surface 53 in question such that

30 the minimum included angle between the planar surface 53

- and the skirt 16 is acute and is less than the angle that
a notional radial plane makes with the skirt 16.
The first thread segment 52 is formed with a planar
surface 53 on its trailing edge, however it is formed with
35 a point 54 on its leading edge to assist in mating the




closure 10 noves down the neck of the container 29 the 30 frangible bridges
13 form an annul arr weak zone which allows the rib 18 to dianmetrically
expand over the.retaining flange 30 of the container 29. In this enbodi nent
the frangible bridges are equal [y spaced about the circunference of the

cl osure 10 ‘and t he 3fhisbhis HafBeemReplafedangi bl e bri dge 13 is inclined such .

t hat . 17 - when see tion theiygpper end of each bridge 13 is
inclined to the |eft | ower end. The bridges 13, therefore,
bend as the closure 10 Ts screwed cl ockwi se onto the container 29. As the
rib 18 5 expands over the flange 30, the | ower edge 42 of the skirt 16 and

whi 1SSt 11 havi ng T PA (7 g T ARC g, < Fer2epRatAg RS

havi ng e bri et'ween. I'S°S g p3fRd
11 and reduces thethekeesk e teantRlingge 2913 breaki ng during :
application. 10 Gpge tifedd Psddhdits BASS0 QVE cazd Gggggiégﬁ%lgtdlﬁgnﬁg

flange 30, the frang[ble bridges 13 Teturn to their extende C
(Fig. 11). As the 2L53Rf? 39 e tRe iParesuPTRRR] thedm t AeSREERSo# 3t k8

container 29, the £bbmd8 éetehdsindmid it rhbalpdercnehakikangg 3Q. eAsnt Bg 15

closure, 10,15 unsereuet [iradelsalbe LSS ad s titdl socdotict,

poi nt of attachmenthef geasvedrd sigsetre it t@s izandnl reardngoghbe febinr & 16.
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the | ocus of the thnsadewd&dch thread segnent, except the first segment 52,

i's bounded at ggch end ByadephaPes Wi Wlerds T 3b segments 19 are each
angled as has been described in respect of thread
segments. This reduces the likelihood of the ends of the
rib segments 19 being damaged as the closure 10 is ejected
from a mould.

15 The closure 10 is moulded on a mould core which
defines, inter alia, the inside surface of the skirt 16,

the thread segments 51 and the grooves 43. It has been
found that by forming the thread segments 51 with planar
surfaces 53, damage to the thread segments 51 upon
20 theclosure 10 being ejected off the mould core has been
significantly reduced as compared with forming each of the
thread segments with a pointed end similar to point 54.
Fig. 12 depicts that part of a mould 44 used to mould
the rib segments 19. It can be seen that the mould
25 defines a recess 45 corresponding in cross-sectional shape
to the desired slope of the rib segments 19 and is divided
‘into an outer first surface 47 and an inner second surface
48. The first surface 47 is contiguous with a cylindrical
surface 49 of the mould which defines the inside surface
30 of the band 11. This first surface 47 is inclined to a
plane normal the axis of the mould by an angle of 20°.
The second surface 48 lies in the plane normal to the axis
of the mould.
It will be appreciated by persons skilled in the art
35 <that numerous variations and/or modifications may be made



25 the planar surfaces 53 is inclined to t he | ongi tudi nal axis of the
closure 10 so that it faces away fromthe top 15. 'Each planar surface 53 is-:
al so inclined radi al plane extending fromthe axi's

of the closure m.,stsgeemgggén%i, urface 53 in question such that 30 the

m ni mum i ncl uded e planar surface 53 and the skirt 16 is

acute and is less l e that a notlmgaL radi al plane nakes with

the skirt 16. The segnent 52 is formed with a planar surface

53 on its trailing edge, however it is formed with 35 .a point 54 on its

| eadi ng edge to assist in mating the -18 - thread on the closure 10 with

a corresponding t 0 k ,Qf cont T € t.hread segnents

51 in each turn O;E’O??lﬁe&et Erngggtg'r%g gﬁ s}lggnalgﬂa\?iégt#egcglpfa‘g| %ﬂe‘%‘?‘?"f%em A

groove 43 is for mmwthémgsérpacéhef spheit iy tsdape méab:ﬂneof t he.

al i gned spaces betl%ﬁ%aggnbrbgag?dggggm& Slppdl ;@:g&we%%ﬁlgﬁéve to
ner  as

assist in venting gas fr.oma carbona beverage cont

10 is unscreved. PR@efer2EeTeof teabR EPNshdered in@lhizespects amch
angl ed as has keen 1deserakede AndenBecCre8tribE sl Segnents. This reduces
the |ikelihood of the ends of the rib segnments 19 being danaged as the
closure 10 is ejected froma nould. The closure 10 is noul ded on a nould
core which defines, inter alia, the inside surface of the skirt 16, the

t hread segnents 51 and the grooves 43. It has been found that by formng
the thread segnments 51 with planar surfaces 53, danage to the thread
segnents 51 upon the closure 10 being ejected off the nould core has been




significantly reduced as conpared w th forning each of the thread segnent s

Wi th a pointed—eng—stnmtar—to point 54. Fig. 12 depicts that part of a
nmoul d 44 used segnEnts 19. It can be seen that the nould
defines a 'receHm&mgg“H%H ng in cross- sectionaL c’hanp to the desired
sl ope of the.r 9 and is divided |nto an st surface 47
and an inner second surface 48. The first sutfate 47 h a
cylindrical surface 49 of the nould which defines the of t he
band 11. This first surface 47 is inclined to a plane s of
the nould by an angle of [err] The second surface 48 lies in the pl ane
normal to the axi sc;gtIﬁg'ge. nmoul d. - 19- 20 CLAI MS 1. A cl osure

itable f tin t t I
The neck of the cohn o Mo Y 1 Bn Acpita it REYiAS' Shilktas ey 79%5‘"
and a skirt porti othfdsjed apwiii rthef cdostihe qnmgrssdego# tﬂE P@@t£ﬁﬂt¢

(15), which skirt poiilfihd i fASHIASHAE BA! ERLI ORcBRARY SerPacaratary to

the cl osure retent e cont al ner, portion (11) joined to
the free edge o3 t¢mm§lsmen%azﬁ QQﬁQﬁuyhréaﬁbuﬁaﬁ¢§9 6999r8ﬁg¥%¢e BPeRGERT

(13), the band porgy OfBined B @ 9eleadliky ¥l FrdhgeBle DBEYdPSs ttON
and neans (18) ext%n I ng |nh£rdly ofm?h g 0 ng gda ted toi?igage

porti
under a retaining #| :aRRER @AMy RAfua FHPy%PPGWFPHBrﬁééﬁgoF FRRSEDdNtAI ner
bel ow the closure éfifﬁﬁf£&hlﬁﬁﬁﬁyt on, ahd & EBQﬂ&nté&)rehteﬂﬂemglng

i nwardly having a first_ side,( | fecte ene

portion (15) of then¥aEdil¥ L5 é‘% %%‘:,oﬁ(? el éﬁ?g\,\?egg égeraﬁgy aves)

fromthe top ppoties éddage cimdertaerretadning flange extending outwardly
from the neck of the container below the screw thread

thereon, the rib having an upper side facing generally
towards the top of the closure and an under side facing
generally aﬁay from the top, the body '‘portion being

15 provided with projections or other localised areas of
thickening to enhance the longitudinal stiffness of the
body portion while still permitting it to expand radially
as it is forced over the retaining flange on a container.
2. A closure as claimed in claim 1 in which the upper

20 side of the rib comprises a first surface contiguous with
the body portion of the band, which surface slopes
inwardly and downwardly from the top, and a second surface
which is positioned radially inwardly from the first
surface, the second surface having a slope angle more

25 nearly normal to the longitudinal axis of the closure than
the first surface is to that longitudinal axis.
3. A closure as claimed in claim 1 the closure is formed
by injection.moulding from a synthetic plastics material
in a mould which defines the upper side of the rib as

30 comprising a first surface contiguous with the body
portion of the band, which surface slopes inwardly and
downwardly from the top, and a second surface which is
positioned radially inwardly from the first surface, the
second surface having a slope angle more nearly normal to

35 the longitudinal axis of the closure than the first



in that the means—(i8j—extending |nmardly of the body portionis arib (18) "

whi ch provides a I| under the retairning flange and in that
the first side (21 ﬂ Mﬂ uﬂ Eﬂgﬁﬂﬂrlses a first suFFgEE_?737“Untrgueus :
wi th_the body porti d* whi ch surface sl op&i Shetkias bt Rapisheg
downvvardly away fromthe top portion (15), and a seco m Hmn whi ch
(23)
of the

extends radially inward fromthe inner terﬁaﬁas-of th
and has a sl ope angle substantially normal to the skirt portion

closure. 2. The closure of claim1 characterised’in that the rib is
segnented. 3. The cl osure of claim2 characterised in that the second
surfaces (24) of tg&réaéét isi€e gﬁagtybdgﬂtdamaggnhglare pl anar. 4. The

cl osure of clains garacterlsed in that each the rib iégnents
(19) are separated4by aAgi 0§%p§  Lor aﬂﬁ???%%qﬂﬁaaﬁeﬁléégﬁgn R loin
N s 21 5. Thewﬁh@ﬁUtﬁeofxnnsegmunuﬁ aﬁemsmbsaanmhaaagteweaﬂy isprehdt

the rib segnents (19) are ubst |aII dis round the inside
ci rcunf erence of tﬁEABﬁﬂd %3%ﬁ %ﬁﬁc §&0§§% aims 2-5

characterised ipg that thecmoahreefbxt @gxdnmfirtdzeasi lst]se'.gneslntig cleim ¢ dqual
to at least fift o JH%? C f

7. The closureyo&ggé% gﬁé g$ﬁ %%?ﬁ gﬁﬁaarac é%%%% %%%Qtﬁg? tEEafggale
segments (19) consekt leastt 658aakd QY FrakeqadEy) feleadt §0% BE Theer nal

circunference of tEﬁtQﬁ 41 8irculbérddds ye e auhdone of clainms 2-5
characterised in that t e rib segnents (19) constitute at Ieast EH%P&
sur e

(80% percent of the |n%eFﬁ8F“E?r€Qﬁﬁ%H ifeg 7S
of any one of .3jge phaeedhndcclaast sims arf efis ey fsagnreaxﬁsalalne ifowmed with

proj ections (25 28) are disposed. on_the terdor_ wall. of the band bel ow the
Pib (18). 10, Thedt 688FeOBF SREFRAICARLY BIANAT Ane ANESACE ISR o
radial ly surfaces are inclined to the axis of the closure and face

away from the closure top.
7. A closure for a container as claimed in claim 6
15 wherein each of the planar end surfaces is also inclined
to a notional radial plane extending from the longitudinal
axis of the closure to the end of the respective rib
segment such that those surfaces are inclined to the skirt
of the closure by an included angle that is less than the
20 included angle that the respective notional plane makes
with the skirt.
8. A closure as claimed in claim 1 in which there are
provided on a radially inner surface of the band an array
of spaced apart radially inwardly extending projections
25 disposed between the rib and a free edge of the band.
9. A closure for a container as claimed in claim 1
wherein the rib comprises a series of rib segments
separated by short breaks and wherein alternate inwardly
extending projections are spaced below respective breaks
30 in the rib and are not connected to the rib.
10. A closure for a container as defined in claim 9
wherein the remaining inwardly extending projections are
connected to the rib substantially at the center of the
rib portions.
35 11. A closure for a container as claimed in claim 1



i nward proj ections_ar_uiﬁpgs_ed_cm_ihﬁ interior wall of the band bel ow each
rib segnment (19). The cl osure of claim 10 characterised in that

radi al | y i nwar d pro”““““l&lﬂ Mluﬂ di sposed bet ween anmd—betoweach—of—the
gaps. - The clos t he precedi ng cl ai Ths SRatBREE&A R i N
t hat the outer sur'fade 6f the band" portion has a pluralit

| ongi tudi nal |y extending areas of |ocalised t3% ckeni ng (émﬂﬂgwgulu Lt on
t he outer *C L S * 22 surface, the areas of lo i ng

separated from each other by areas that are not so thickened such that the
| ongi tdial stiffness of the body portion is enhanced while still permtting

it to nove radiall yn@ubVAr ¢h@shbahe LangePPidddRrith raaeat QMerokhg ilsalgi ni ng
flange on the container. 13. The closure of %C?/?ergn"&} c’}[ﬁ:g;‘}gsr ecetgé%qq
claims charact eri sE#LFKeRhRG ?ﬂelE?ogﬁF%Fl§P§ eTgings
engagi ng with the @eahgl aeratﬂhmmmas émmfenﬂwmﬂ Qihaajnqmdj@oﬂﬂ rddially
means for seallngl g.g&ﬁg the ¢ the cont 3%§h$ ﬁ' |ses an
annul ar sealing r| ? cﬁxﬁ?ﬁ e% %ﬂ%ﬁ?r TPEESde of the
top portion of Bhe ml OSAar elosheerfbr(azqommm rap alaimed dor cledm 33)
having a substanti I r n g
contiguous with the&’t%giéngﬂ? Eféjsu ag'één é%@%ﬁ%lg}{: %AI{$ fﬁ%g ct,gl g‘?‘lﬁ&g}gnd
a second, frusto- cGﬂ@ﬂ&hngpﬁiﬁhoﬁh?SQ9nE%#n¢£ukﬁuPNﬁ?@ﬂ%ﬂiﬁ§k§Qﬁ therefinon

portion distal to g meramﬂ RehREdESY £l PAd Yy IWMPIEnG thd VUBAHL ik 1R
circular free edge, the first portion 33 havi ng an |nternal I%EE- r at

| east equal to an &RCcFRAF2ANS ?EWPBF ?ﬁea%é%%n ax |RealJy i ch
the closure isjfo %Qo%hk%ﬁhadwﬁwﬁbdll.?afrﬁhrammmrﬁf Q'fhetfﬁb o Wi

ot the neck, e Second oudtcseonleal per 0. G0 sl bR el by
i nner surface of thabhkaatlpmlyioyl@ﬁatloaltrnnertsdxféau;nﬁhqyﬂiﬁsqﬂporﬂxdn
losure. 14, The- BEOl FoBFiiRbEs kbR AE 8 aid r R MG odltne
in that the cl osuresme:ttemfu heneénsuca and aksecond, tFrnstaraandcadnppamision
thread 15 contiguous with an end of the first portion distal to the
top and extending radially inwardly to terminate in a
circular free edge, the first portion having an internal
diameter at least equal to an external diameter of the
neck of the container to which the closure is to be
20 attached such that during threaded engagement of the
closure with the neck, the second, frusto-conical, portion
will be engaged by a free end of the neck and folded back
against the substantially cylindrical inner surface of the
first portion of the rib to form a gas-tight seal between
25 at least an outer surface of the neck of the container and
the closure.
13. A closure as claimed in claim 1 in which the thread
on the internal surface of the skirt is formed of a series
of thread segments arranged, starting from a first thread
30 segment distal to the top, along a helical thread locus.
14. A closure as claimed in claim 13 in which each of the
thread segments, except the first, is formed with two
substantially planar end surfaces which are each inclined
to the axis of the closure and face in a direction
35 downwardly and away from the top of the closure.



(39) on the internal surface of the skirt (16). 15. The closure of claim
14 characterised in that the thread on the internal surface of the skirt is

formed of a series Imuumuﬁwﬁﬂlmmgs (51) arranged, starting froma first
thread segment (52)alE *op, al ong 23 a TelshealastBaéncrepladedCUS .
16. The cl-osure of claim 15 characterised in_that eac . d -
segnents (51), except the first (52), is formed=with t Hw'ﬂ!i[ﬁnl y

pl amar end surfaces (53) which are each inclined to.-the axis o cl osure
and face in a direction dowmwardly and away fromthe top of the closure.

17. The closure of claim 16 characterised in that each of the
substantial | y pl anadb -endsc{8syrefas relaimeshdnsedaim d4aria athdich eachned the

a notional radial ; gneliyn it udinal i t L osur e
to the end of the rglé"ggggtﬁﬁg'f%rglé%’?é;%ngén&éﬁtcj.fo%g‘fe %%gl %)s% ree?"o E%ygégé of
clains 15-17 char aénetiiBed FR 2hBPtitRak rasddalbplasen extendingadromgtbeat s

in adjacent turns 9hngheutinheddarie & & dickYre £RE tHPTHE oFf hledi M 18
characterised in that "a gr_oove&%43 s provided on the 1 nside surface of
the skirt of thé cF8SBRETiVEextahER gs?‘B%d}“t-udi nal |y thereof through at

| east one of the angay af cabbgpedispageasontdinerTRe e1aSHed oh elalim 23
characterised in that the kggi ggaéurf.ace of the s 16) is generally
r

irt
cylindrical with tH&8%ERs8u TF o RGTs %ﬁﬁ‘ﬁaﬁ’gs TREMTCa N pRIFCBRE
thread segnents (5thrpsopécthegthaead|dzse ialigndidy of tha surface the thread
segnents being sepakate Re:zapo -y axi all l.i aned s , jLhe
ingi de of thegbanga?é dgf %%Q y 5@12%2%'{1:%,6%# gﬁl %&Ma l&,?ﬁﬁ-@ & ove
the rib of thelSanwheiraiBt ar Jagovaels rprajidad oacehef insddekisurcfatkeofi bhe
(18) is formed of e bl §eSRRECALEs4AS)e R o LHAIRANAY o R SLasEde
e I g W e threa

circunference of t and in axial alignnent h ] egnents (51)
on the inside surfZ8xo88ht BE IRAFE ARRY 9 tFhe RETayaess aldaned) spasesi.b

segments in axial agi.gnaeRlo%hiE EBE a container as claimed in claim 1
wherein the closure has a substantially cylindrical skirt

15 .carrying on its outside surface a series of fine vertical
ribs terminating at the lower edge of the skirt in a
narrow circumferential rib; the frangible bridges are
considerably thinner in their radial dimensions than the
skirt and the inner surface of the bridges lie flush with

20 the respective radially inner surfaces of the skirt and
the band; and the radially outer surface of the band is a
slightly smaller diameter than the skirt except in areas
of local thickening which project radially outwardly
beyond the radial extent of the skirt.

25 19. A closure for a container as claimed in claim 1
wherein the inside surface of the skirt is generally
cylindrical with a helical array of thread segments
projecting radially inwardly of that surface, the thread
segments being separated from one another by axially

30 aligned spaces; the inside of the band is defined by a
smooth upper cylindrical surface above the rib of the same
diameter as the inside surface of the skirt; the rib is
formed of the rib segments evenly arranged about the
inside circumference of the band in axial alignment with

35 the thread segments on the inside surface of the skirt and




24 spaces between thE—TﬁT§§a‘§€§ﬁ§ﬁ?§_ and the inside surface of the band
below the rib being j Iy and outwardly so that the band is a
little thinner at it NH"“ is at its upper end, this surTace
carri-es an array of projectli offs 25} 28) whi ch are axialTh Smkl Bekndiapla
radi al thickness less than that of the rib segnents (19) es of
the projections abut at their upper ends agaR#st the m IMJJFFWHHHF

the rib segments sand the other projections are each al

t he spaces (20) between the rib segnents (19). 21. The closure of cIa|n11
characterised in that the skirt is substantially cylindrical and carries on

its outside surfacql nS@ﬁéG§g&&e§lﬁ§iﬂé§ﬂlﬂﬁﬂ r&mbgegﬁéﬁtgainnaxahlthe free
edge of the skirt |n a narromla$rcunferent| ' bIe brid ?

(13) being thi nner 3LAIPRERT Y3 aFig)i TRAGSS, Q%%?ntﬁg sﬁr 18?95ﬁ8
i nner sur;aces ?ft%ha Enedgﬁi;dé3$ut§%$qydﬁltﬂe\hahh bgeoweahecturebead?ally
i nner surface o e skir i r
surface of the band®™fia H‘ﬁé é "ﬁ)‘wgﬁﬁi ?}iaq %%F@ t%‘% E?‘%egsak‘lﬁr ?g &
beyand the radial Gront "‘g‘g‘gg’;ggﬁ%};"“ i %WJ ;a%gsgiﬁfy‘;;;“z‘;;*zf
eyon £ a o) ctiofls’ which
e 3TSLuf

t he preceding clalﬁ§ éha cterlse I'S one
. are axially aligned and of a radial thickness less than

that of the rib segments, alternate ones of the
projections abut at their upper ends against the mid-point
10 of one of the rib segments and the other projections are
each aligned with one of the spaces between the rib
segments. |
20. A container having a threaded neck and a retaining
flanée below the threaded portion of the neck, to which
15 container is connected a closure according to any one of
claims 1 to 26.
21. An injection moulded article including a cylindrical
wall having'a thread formed on its radially inner surface,
the thread being comprised of a plurality of segments
20 arranged in spaced apart array along the helical locus of
the thread, -at least some of the thread segments
terminating at at least one end in a substantially planar
surface inclined to the axis of the thread and facing the
direction in which a mould core used in the moulding of
25 the article was withdrawn.



