1 14 March 2005 CONTAINER-CLOSURE ARRANGEMENT Field of the Invention This invention relates
to a tamper-evident container- 5 closure arrangement, the closure being optionally resealable.
Background of the Invention A container-closure arrangement of the type with 10 which the present
invenﬂonisconcernedtypmaﬂyrnustrneetaruni erofseennngW|nmmnanMereqywennﬂﬂs It should
provide a container-closure seal that will be mairntained when static loads and éy%m@f%rggs such as

arise from dropping the containers and/oK QM shitingdodeagdsrnstinchreak the seal. However, the
container- closure seal should at the same time be sufficiently pliant as to permit convenient removal and

replacement of the closure as and when reguired. Also, the container- closure arrangement should
provide for evidendel&ig ay occur following product containment and prior to
delivery of the contained pldthfct to\e@ndd@usee l M@seter, ahdaapper evidigisteitel Siedirid not be so
unyielding as te impdde legitimatarngamiat of e clokose risonethegcopeieiahyyVarious
container-closure aggangemeljts have been developed in an attempt to meet these requirements. US
5730309 discloses a container which has a beaded rim and a closure that has a peripheral skirt. The skirt
is formed with an mwardly directed Iedge that is arranged 30 to mate in removable interlocking
engagement with tR2ERY MBHIE 4 AC&MBtates a removable tear strip which functions to
prevent removal of the closélureo‘rmaluhereontmnfeuamnaegeaemrlp)lé remeosehel ha drrangement of US

5730309 provides for ieHltipiepgagemeninvention is concerned typically must
meet a number of seemingly incompatible requirements. It
should provide a container-closure seal that will be
maintained when static loads and dynamic forces, such as
arise from dropping the containers and/or from shifting

15 loads, tend to break the seal. However, the container-
closure seal should at the same time be sufficiently
pliant as to permit convenient removal and replacement of
the closure as and when required. Also, the container-
closure arrangement should provide for evidence of any

20 tampering that may occur following product containment and
prior to delivery of the contained product to an end-user.
However, the tamper evident structure should not be so
unyielding as to impede legitimate removal of the closure
from the container.

25 Various container-closure arrangements have been
developed in an attempt to meet these requirements.

US 5730309 discloses a container which has a beaded
rim and a closure that has a peripheral skirt. The skirt
is formed with an inwardly directed ledge that is arranged

30 to mate in removable interlocking engagement with the rim
bead, and the skirt iIncorporates a removable tear strip
which functions to prevent removal of the closure from the
container until the tear strip is removed. The
arrangement of US 5730309 provides for multiple engagement

35 between portions of the closure skirt and inter-engaging
portions of the container wall.

FR 2599004 discloses a container having a lateral

i




35 between portions of the closure skirt and inter-engaging portions of the container wall. FR 2599004
discloses a container having a lateral 2 14 March 2005 peripheral flange projecting outwardly therefrom,
and a closure having a peripheral skirt, with a corresponding lateral peripheral flange extending from the
skirt to align with the container flange when the ciosure is fitted 5 to the container. The peripheral flanges
can be connected together by ultrasonic welding. In addition, a line of detachn%en%—r&%r(gged in the

closure, where the Wi@mp&;kiﬁ@ﬁﬁ@@@ﬁgg&qe,@tr@mgyapgiofhgi—éw(g{p,sqﬁdTgis enables the
closure to be femO\é‘i%g&.fg Wa@?n %agbeéiﬁﬁ%htgaag%g%r’n%ﬁ? 539@5'}?% 5 J]ol%ae cannot be

resealed to the container once rem ) 7,1n a somewhat similar manner to'FR 2599004,

discloses a containk* HalAty BEEERPARY Hrofa gt EHREIAN An §E BN EREciBE FEnETing a 15
corresponding latellygrojeickingtherisivsrtanage fllrnganygesnlighen g koguiend oihttitiedether. In this
arrangement, & linecof weakeomghibrigrnoyidethin her bontainer Blaradanganiobenadardstiaedment of the

closure from the co%@ggﬁel;lowvm%m@qﬁ@m iiﬁ% 20 glpsYrfi§?7 &s . remqymedde the container in
that a bead on thedsk{rt inner \¥all can be ?E%sdsednp% ta rqmnant of the co’n# iner flange (ie remaining

after the detachmen off‘l ?HQ%%nta{iﬁgPEl?Yhe wea enlnge zgn(e))s.%t?s’tra\“laeana ent 682096, to the present
applicant, 25 disclB§dd B@diner WHicREERCABRalied R, SREY PerkPYaPRiideBrécting out from
the container at a lbtatiohdswee tharT thies riemah basutbés olasuteelettn hrarenmagterfthanhas a first

peripheral skifp witran dowesdiiairedied ladge apthagkiéatrangesienmeriackene
closure cannot be resealed to the container once removed.
US 4434907, in a somewhat similar manner to
FR 2599004, discloses a container having a laterally
projecting peripheral flange, and a closure having a
15 corresponding laterally projecting peripheral flange, the
flanges aligning and being joined together. In this
arrangement, a line of weakening is provided in the
container lateral flange to enable detachment of the
closure from the container. However, once detached, the
20 closure can be remounted to the container in that a bead
on the skirt inner wall can be pressed past a remnant of
the container flange (ie remaining after the detachment of
the container at the weakening zone).
Australian Patent 682096, to the present applicant,
25 discloses a container which has a beaded rim, and a
peripheral flange projecting out from the container at a
location lower than the rim. A closure is mountable to
that container that has a first peripheral skirt, with an
inwardly directed ledge on the skirt arranged to interlock
30 with the rim bead. A second skirt is connected to the
first skirt at a frangible connection and projects
downwardly therefrom, with a lower end sitting in a recess
formed in the container flange when the closure is mounted
to the container.

35
Summary of the Invention

The present invention provides a container-closure



30 with the rim bead. A second skirt is connected to the first skirt at a frangible connection and projects
downwardly therefrom, with a lower end sitting in a recess formed in the container flange when the
closure is mounted to the container. 35 Summary of the Invention The present invention provides a
container-closure 3 14 March 2005 arrangement jncluding: (i) a container having a base, a peripheral
wall, a rim forming an upper margin of the wall aind surrounding an opening of—gﬁe%%c%lgﬁfﬁ, and a
flange formed intecraihasgeitieahdiswloghidiag the wall below the rim; and (ii) a closure having a central

portion that is arranged toG\@rfit the-apgaingf tﬁg\m@ag%agéi[stasbgyﬁ?;{%fprm;ﬁipt%grally with
[ [

the central portion and arranged to surround the rim when the closure is 10 fitted to the container, a

second skirt portio AAdTBPHARLIAY tHRRKiITREAIh ektdtifing LeBUENSH ORI % sBSkirt portion,
the second skirt podin rejng flethehadakithes frorartie dirsiskigepoFtonedt, imvey paddgnt, from the
third skirt portign, ar hgin tachable-f th the,fir, third skirt portions; the arrangement
being such tha% Wr\{\(’aﬁe% é}lfg_s%?egfso%t(ghﬁl% t lE(i%cc\)fvn gi%e?:&g%\ﬁor?eﬁgf {h'eélgeég%; or third skirt portions,
being that portion adjacenttbithe farfHreb8JUERI 28 fResttirpdn RpIEdeNy &hagetSopening in the

flange; or (b) the thiidi i Preen yrRarpiesan heha ngoded e the fleagaeln, (&, oy pppvardly

orienting the opening,_said part .of the skirt can be push-fitted_into the openin )
d P sKirt d% %ormeg Pnte raqu with the gentﬁgl portion

rtion
and arranged to surround the rim when the closure is
10 fitted to the container, a second skirt portion and
optionally a third skirt portion extending In sequence
from the first skirt portion, the second skirt portion
being detachable either from the first skirt portion or,
when present, from the third skirt portion, or being
15 detachable from both the first and third skirt portions;
the arrangement being such that, when the closure is
fitted to the contailner:
() one of the second or third skirt portions,
being that portion adjacent to the flange, can be push-
20 fitted in an upwardly directed opening in the flange; or
(b) the third skirt portion when present can be
bonded to the flange.
In (a), by upwardly orienting the opening, said part
of the skirt can be push-fitted into the opening
25 simultaneously when the closure itself is fitted to the
container. The term “push-fitted” is intended to include
an interference fit, a snap fit and a friction fit. The
resulting arrangement prevents the insertion of a thin-
bladed implement between the container and closure skirt
30 portions, thus preventing the container contents from
being tampered with.
In (b), by bonding the third skirt portion to the
container flange, following fitting of the closure and eg.



25 simultaneously when the closure itself is fitted to the container. The term "push-fitted" is intended to
include an interference fit, a snap fit and a friction fit. The resulting arrangement prevents the insertion of
a thin- bladed implement between the container and closure skirt 30 portions, thus preventing the
container contents from being tampered with. In gb) by bonding the third skirt portlon tt? th% container
flange, following fitting of the closure and eg. 4 14 March 2005 after filling of th%—e%%m@%e insertion
of a thin- bladed inpfdienftbédvogn ofe thatainoitamndeane ctbsurénskirtponiont \Rilltdiso-be blocked
thereby preventing §ijg qeRNtRiF HRHE NS RRERC P ERAE PR an FrefRIred 6§grares of the

Invention Preferably in (a) a remote end of the second or third skirt portion is push-fitted in the flange
opening, the remofe<&h& RS HRRel Y a ISR BRgHMAGKEEN ERPLE RARVRYEO LIS -LB&ion, has an
enlarged distal headonrtch improxinat éatviaone e dogneciing: wlheadho the remote end, with the
opening beingan upwardly facing annular channel formed in the flange and extending around therewith,
the channel inc udlng an annular prOjectlon at 15 the openlng thereinto and past which the rim head must
be pushed to be fit&@ € Lo i d bortion is disposed and shaped to be

secured to the flange by apyglpgr;%giﬁdngs bgn%mgtf@régf‘dogyuo%léy Qg%@rg}edtwgpcp peripheral

rebate with the 20 disposition and shape of the third skirt portion being such as to locate in the rebate. In
(b) the bonding ma§He &ffEEEEIN akacRYRIdhbtErdcdss Shey Bl apetn (e 388m WeRling process,

using eg. remote end being defined by a projecting rim which, in

10 transverse cross-section, has an enlarged distal head and
a proximal narrower neck connecting the head to the remote
end, with the opening being an upwardly facing annular
channel formed in the flange and extending around
therewith, the channel including an annular projection at

15 the opening thereinto and past which the rim head must be
pushed to be fitted into the channel; or in (b) the third
skirt portion is disposed and shaped to be secured to the
flange by a welding or adhesive bond, the flange
optionally being formed with a peripheral rebate with the

20 disposition and shape of the third skirt portion being
such as to locate in the rebate.

In (b) the bonding may be effected by a tack welding
process or by a continuous seam welding process, using eg.
an ultrasonic welding process.

25 Preferably the second skirt portion is detachable
from the first and/or third skirt portions at a relatively
narrower frangible connection between the skirt portions,
the severance along which enables the closure to be
detached from the container.

30 Preferably the annular channel is located in the
peripheral rebate of the flange. Preferably the

projecting rim extends downwardly from the third skirt



an ultrasonic welding process. 25 Preferably the second skirt portion is detachable from the first and/or
third skirt portions at a relatively narrower frangible connection between the skirt portions, the severance
along which enables the closure to be detached from the container. 30 Preferably the annular channel is
located in the peripheral rebate of the flange. Preferably the projecting rim extends downwardly from the
third skirt 5 14 March 2005 portion. Preferably the projecting rim is snap-fitted e aARar channel.
Preferably a bead isdoitrmed intgtyralfie viddhlandreurpyodés tHengnrand seferablyfthetidt skirt portion 5

engages the bead hﬁéectg]%l%qmﬁ é{pt@ﬂ}%fprmed integrally with the first skirt portion and positioned
to locate in interlocking engagement with the bead. The third skirt portion preferably has an inner

peripheral wall that is dianferedsiRablyeethzepsh itndionogserisHaarabhoMhgseaond skirt portion. In
such case, preferaklythg ResonehekiftRoring q&gﬁ@ﬁ%rlmafﬁ@ah‘?‘&e Hatre shepefand disposed to

locate adjacent a wall portion of the container flange that is located radially inwardly of the rebate. 15 A

ledge preferabR) is 88%vithR RPR e iledean RRAtRE SIS aPRAITRERE Lontainer and, in
such case, the closma[evgirdnlalfy)rmEmNthanﬁnret slkntrthaptsrdmpnsaddoﬂxmsiemiﬂdd the container rim

and to engage With!tgge{@gggryvqﬂ%gﬁ '%ﬂ%ggéﬂégtthﬁ| qja force is applied to the

closure, for example as a result of stac Ing C ar e ntainers T e Inner skirt may be disposed to
locate adjacent the inner SutadeNdfgheShd fSh@t%{ Mrbﬂﬁ%f&frﬁahér*@%hé“ inner

peripheral wall that is diametrically larger than an inner

10 peripheral wall of the second skirt portion. In such case,
preferably the second skirt portion has a lower marginal
edge that i1s shaped and disposed to locate adjacent a wall
portion of the container flange that is located radially
inwardly of the rebate.

15 A ledge preferably is located within and formed
integrally with the peripheral wall of the container and,
in such case, the closure will be formed with an inner
skirt that is disposed to locate within the container rim
and to engage with the ledge when the closure is fitted to

20 the container and a force is applied to the closure, for
example as a result of stacking charged containers. The
inner skirt may be disposed to locate adjacent the inner
surface of the peripheral wall of the container or the
inner skirt may be disposed obliquely with respect to the

25 peripheral wall of the container.

The central portion of the closure preferably is
formed with a well having a base and a peripheral wall
and, in this case, the closure may be formed with radially
extending webs that interconnect the peripheral wall of

30 the well and the inner skirt.

The projecting rim of the second or third skirt
portion can also be bonded to the container flange in a

similar manner to the bonding of the second or third skirt



inner skirt may be disposed obliquely with respect to the 25 peripheral wall of the container. The central
portion of the closure preferably is formed with a well having a base and a peripheral wall and, in this
case, the closure may be formed with radially extending webs that interconnect the peripheral wall of 30
the well and the inner skirt. The projecting rim of %1e second or third skirt portion4can glso be bonded to
the container flange in a similar manner to the bonding of the second or third s 2005
portion to the contgiertiiangdm the BriwiTdasweiptibhaviabeiDrafhgs Notwithstanding any other forms
which may fall within 5 the scope of the present invention, preferred forms of the invention will now be
described, by way of example only, with reference to the accompanying drawings in which: Figure 1
shows a perspectivenJigl SELAFAPL Medebntdif8Llure arrangement according to the 10
invention; Figure 2 shows aseeiehsiteleytignangwetiee poFbemofithd arirangenfertlay $erinn the
direction of segction plane 2-2 in Ei 1; Figure,3 sho lew of ' the ar ent 15 as
shown in Figuerge 2 %{ﬁé?ngegr% oe}a ﬁ%ﬁ?}wfdﬁﬁl’%a @tn (?P Yr%ﬁtgégﬁgé)r'ﬁ%%%ﬂﬂ%@g%psﬁ?ov@n& ?/]lrgw of another
portion of the arrardgat@ekian shblih PFidieedebariteefokYingaanstheeXavakr a8BMY6Of that

arrangement; 20 FigiH® Srehiire Acee G Nghdiey: SHR PaIntPi Ry Lie 2 i PigisOfid SRRPBA assembled

container-closure arrangement; and Fig#re 6 shows a view.of a portion 1c_)f the arrangement
Figure 1 shows a perspective view of a first

e =C OIS

assembled container-closure arrangement according to the

10 invention;

Figure 2 shows a sectional elevation view of a
portion of the arrangement as seen in the direction of
section plane 2-2 i1n Figure 1;

Figure 3 shows a view of a portion of the arrangement

15 as shown in Figure 2 but incorporating a modification of
that arrangement;

Figure 4 shows a view of another portion of the
arrangement as shown in Figure 2 but incorporating another
modification of that arrangement;

20 Figure 5 shows a sectional view similar to Figure 2,
but of a second assembled container-closure arrangement;
and

Figure 6 shows a view of a portion of the arrangement
of Figure 5, or a modification thereof.

25

Modes for Carrying Out the Invention

As illustrated in Figures 1 and 2 of the drawings, a
first embodiment of a container-closure arrangement in
30 accordance with the iInvention comprises a container 10, a
closure 11 and a pivotable handle 12 connected to the
container. The container and closure may be moulded from
polypropylene or high density polyethylene. The handle may



of Figure 5, or a modification thereof. 25 Modes for Carrying Out the Invention As illustrated in Figures 1
and 2 of the drawings, a first embodiment of a container-closure arrangement in 30 accordance with the
invention comprises a container 10, a closure 11 and a pivotable handle 12 connected to the container.
The container and closure may be moulded from 7polypropylene or high density gol gghylzene. The handle
may 7 14 March 2005 be formed from steel or a plastics material. The contain&%y—’%e—n%ulded in any
desired size and typraflorwdthdven wiiemktoe capptiag il dwe vederdfed to 2bhétres. 5 The container 10

has a base 13 whick,i$SiF3@ FO g atse B adeli A4 HiyNBCIGTEE. S72BabANURYRSTCAI e

container-closure arrangements may be stacked one upon another. The container-also has a peripheral
wall 15, and a rim W8 kbr@\h BpNl HRGLIN6f FRPASA DS ARd Hors HFEGTdOEnbdehifg of the container.
A bead 17 is formedlimiegsally with and surrounds the rim 16. The bead has an undersurface 18 that

connects withthe outer sugface of the.peri 115, ularf 194 d integrally with
and 15 surrou%ds the perLiJgEg_ré%a?ﬁ%%ﬁ%?%%%ﬁe%a%%eaﬁ?a@e' g??c%fgtegcf %é%g%y below the level
of the bead 17 andRaat®owti poronedd akd 2f. The vediPpoiin 20 ithadliedWibeespect to the

peripheral wall 15 offthgheorEHieNi ROELO RN AN POsIGARGSRRARIEY M esga Qkier Byasgin of the
inclined wall portion. A series of radiallﬁextendiniwebs iz connect the flan%e 19 to thﬁ! peripheral wall

15 of the container /RPEcABIIERRE witd ReGHELBAPRT AR, AFenatPe 5 R S Add R e flange

15, and a rim 16 forms an upper margin of the wall 15 and
10 surrounds an opening of the container.

A bead 17 i1s formed integrally with and surrounds the
rim 16. The bead has an undersurface 18 that connects
with the outer surface of the peripheral wall 15.

An annular flange 19 i1s formed integrally with and

15 surrounds the peripheral wall 15 of the container. The
flange is located vertically below the level of the bead
17 and has two wall portions 20 and 21. The wall portion
20 i1s inclined with respect to the peripheral wall 15 of
the container, and the wall portion 21 depends from the

20 outer margin of the inclined wall portion. A series of
radially extending webs 22 connect the flange 19 to the
peripheral wall 15 of the container. In accordance with
the present invention, a rebate 23 is formed in the flange
at the junction of the two wall portions 20 and 21.

25 A ledge 24 i1s located within and is formed integrally
with the peripheral wall 15 of the container. The ledge
24 is located at a level below that of the closure well
14.

The closure 11 has a central portion 25 that

30 i1ncorporates the well 14 and which i1s arranged and sized
to overfit the opening of the container 10. A first skirt
portion 26 is formed integrally with the central portion

25 and is sized to surround and engage the container bead



at the junction of the two wall portions 20 and 21. 25 A ledge 24 is located within and is formed integrally
with the peripheral wall 15 of the container. The ledge 24 is located at a level below that of the closure
well 14. The closure 11 has a central portion 25 that 30 incorporates the well 14 and which is arranged
and sized to overfit the opening of the container 10. A first skirt portion 26 is formed integrally with the
central portion 25 and is sized to surround and engage the container bead 8 1%@% 17. An
annular ledge 27 isliécatethwithinudad id éslaee @ inteyrhig afigdtheififst skisngominnfR@ne@ad the ledge 27

Is positioned to locqiedBdpiey RrKIiGRNPRGCFRAL WK iiPe Yndersdrase 18:akthenerniaigs bead 17

when the 5 closure is fitted to the _container. The first skirt portion 26 flares outwardly from_the ledge 27

and has an internaPurt£c@98 khAPRES e d QLR gehie AGEd OFKd figteRRARAR Y 1LBhaped to
accommodate the fimgensrmfea perFacehusseskstiadlift threra9redoswesgom7theheontainer. The internal

surface 28 is gwapgq 0%' Qdo ;%cilpﬂet 'di{ng igﬁ%r-%%%ﬁrﬁ?m of the closure and the container when the
ea

closure is pushed onto the container. The container IS also shaped in a manner to 15 facilitate
sliding engagement betweghdhe tlesurelanetthso condaings Wi te eloswea- bl pusiesh oot the

container. A seconﬂeggg wtigﬁ@%ggpgﬂdq fremp g igJ%glyfé)meqgoé%pﬂgaortion 26 by

way of an integral%m ulded thin connecting web 30. Also, |n this 20 first embodjment, a third skirt

portion 31 forms a AL S OP e E¥ESd sk deﬂl‘é‘?\rﬂé‘ rehiS F'e(\:r?gi @/ t3nni %%%dtot%e second

skirt portion by an ipt&an@date the fingers of a person who seeks to lift the

10 closure from the container. The internal surface 28 is
shaped also to facilitate sliding inter-engagement of the
closure and the container when the closure is pushed onto
the container.

The container bead 17 is also shaped In a manner to

15 facilitate sliding engagement between the closure and the
container when the closure is pushed onto the container.

A second skirt portion 29 depends from and 1is
frangibly connected to the skirt portion 26 by way of an
integrally moulded thin connecting web 30. Also, in this

20 first embodiment, a third skirt portion 31 forms an
extension of the second skirt portion 29 and is frangibly
connected to the second skirt portion by an integrally
moulded web 32.

The third skirt portion 31 is shaped and dimensioned

25 to locate within the rebate 22 of the flange 19, so that
the third skirt portion 31 may be bonded to the container
flange 19 when the container has been charged with
material and the closure 11 is fitted to the container 10
for the first time.

30 The bond between the third skirt portion 31 and the
flange 19 may be established by injecting a sealant (nhot
shown) or be created by welding the third skirt portion 31
into the rebate 22. This latter approach may be achieved
by a tack welding process or by creating a continuous seam

35 weld. Welding may be effected in various ways, including,
for example, by rotating the container-closure arrangement
about the vertical axis of the container and directing



moulded web 32. The third skirt portion 31 is shaped and dimensioned 25 to locate within the rebate 22
of the flange 19, so that the third skirt portion 31 may be bonded to the container flange 19 when the
container has been charged with material and the closure 11 is fitted to the container 10 for the first time.
30 The bond between the third skirt portion 31 anéj the flange 19 may be established hy injecting a
sealant (not shown) or be created by welding the"third skirt portion 31 into the%@@@‘%@ﬁis latter

approach may be achieMac i3 yarle Wedding if OfAES Of thy GeRHNEchEOHFHIMOIES seam 35 weld.
Welding may be efﬁa én grious ways, including, for example, by rotating the container-closure

arrangement about the vertical axis of the_container_and directing 9 14 March 2005 electrically heated air

into the weld zone from a hBZzIEE sk ity RRFEAGR o3 P #Rs?h M pdfIHAr vl 34 that is
larger in diameter thah khd4nitées pesipharglerall 35cdfatheteicoHpskitisoriione™. The resultant lower
marginal edges36 qiding siespall sikirl Ipasionf2X teesanates skbve themdlorewall porgon 20 of the

flange 19. With the,fggmmqgirpg\%ﬁsn%s&iipgﬂ syfsd, whehr 1pHbedbirg kit pprgon 31 is bonded to
the flange 19 it will be {mgosgigletﬁo insFrt a prising b adetﬂr omerllmgléemeritlbetweten an)éoé)f the skirt
portions 26, 29 and”31HARE e cORtEInePRANTS. Ol}/se, the%ldsntfre'rrﬁay bE rerrPOQ/red'gHIy y first
removing the secod skif€pSRRMOE5 P9 and this will provide evidence that an attempt has been made to

remove the closure from théigbnttiveerf Nssthdeeted imEiguras] oé Hur dmdings, flaa secbed

10 the third skirt portion 31 is bonded to the flange 19 it
will be impossible to insert a prising blade or other
implement between any of the skirt portions 26, 29 and 31
and the container wall 15. Thus, the closure may be
removed only by First removing the second skirt portion

15 29, and this will provide evidence that an attempt has
been made to remove the closure from the container.

As indicated in Figure 1 of the drawings, the second
skirt portion 29 may be formed as a tear strip and be
provided with a tear tab 37.

20 Figure 3 of the drawings shows a minor variation of
the arrangement shown in Figure 2. As illustrated, the
third skirt portion 31 is formed with a ledge 38 which is
shaped and dimensioned to locate within a complementary
recess 39 iIn the rebate 22. This arrangement may be

25 provided in circumstances where it is not required to bond
the closure to the container and/or when an enhanced
mechanical connection is required to be made between the
closure and the container.

As shown in Figure 2, the closure 11 i1s formed

30 integrally with an inner skirt 40 that is disposed and
dimensioned to locate within the container rim 16 and to
bear on the container ledge 24 when the closure 11 is
fitted to the container 10 and loaded in the direction of
the ledge. The i1nner skirt 40 and the fTirst (outer) skirt

35 portion 26 form a channel 41 in which the rim 16 locates
and the channel 41 may be occupied in part by an
elastomeric gasket-type sealant (not shown).



skirt portion 29 may be formed as a tear strip and be provided with a tear tab 37. 20 Figure 3 of the
drawings shows a minor variation of the arrangement shown in Figure 2. As illustrated, the third skirt
portion 31 is formed with a ledge 38 which is shaped and dimensioned to locate within a complementary
recess 39 in the rebate 22. This arrangement may_be 25 provided in circumstances where it is not
required to bond the closure to the container anag%r when an enhanced mechahica€bAR&ztion is
required to be made betwegiethpngégs R ARE e Genehifle dbcshaWn N Fédisneriie clagure 11 is
formed 30 integrally wj an irt. 40, IS,0iSROS [ I ithin the
container rim 16 an%/jztoB ggb@on%Ligggréta%Qeﬁriljé%eB}a \?V%@ﬁ%ﬁ&?g&ﬁr%ﬁ? f@%%%oﬂ;%é container 10

and loaded in the direction"dOtHE It gl THEIHHERUKNOF0 BHHH e o GreYRERAHS B oRon 26 form a
channel 41 in whicithige airyasdenart sinevtheichdrvty el Bayibe boa&pitaein iswre by il idastomeric
gasket-type semlang(atsshravmed Otb4 daehd2Geb Ahedbheyakird4e ée e@onediediioesn pengheral wall

42 of the closure well 1¢y by radigiy e 82 Qg thebe f3shigra hotie diinpsdiusicalgs a variation of
the arrangement st#%wn [ FI&LH‘E 2,in tgat the inner skirt 5 40 is f rnﬁd ;o exter\lldI Hwegngobhque direction

between the centra r%gion% of t}ecgl%suzrie %%8%1% c'onnrfgﬁle?lfe'gie 94."1% RISYASES setond inner skirt
44 is provided to defihdBethfed RGN GE clIhdda chaRRs bedl adndotnesaher surface of the

peripheral wall 15 efighertcthtinemeégassaniabs 43FNdieshomm phEiutew bhnl sonfiethwall 42 to the
inner skirt 40 pid/oxda 84 $8€0NdAagain, webs 43 (not shown in Figure 4) can

connect wall 42 to the inner skirt 40 and/or to the second

inner skirt 44.

Referring now to Figures 5 and 6, where like

reference numerals are used to denote similar or like

15 parts, a second embodiment of a container-closure
arrangement in accordance with the invention will now be
described.

In this embodiment, a skirt arrangement 48 comprises
a Tirst skirt portion 26, a second skirt portion 29 and

20 optionally a third skirt portion 31. Either the second or
more preferably the third skirt portion 31 is modified to
include a downwardly projecting rim 50. In addition, the
rebate 22 is modified to define an upwardly facing annular
groove 52, into which the rim 50 can be received,

25 typically in a push-fit arrangement such as a snap,
interference or friction fit.

Referring in particular to Figure 6, i1t will be seen
that the projecting rim 50, In transverse cross section,
includes an enlarged distal head portion 54, and a

30 relatively narrower neck portion 56 that connects the head
portion to the skirt portion 31. 1t will also be seen
that the annular groove 52 has, in transverse Ccross
section, a relatively wider lower region 58, and a
relatively narrower opening caused by an inwardly

35 projecting annular ledge 60. The arrangement is such that
the head and neck portion 54, 56 sit snugly in the groove
52 as shown, but to insert or remove the rim 50 into or



inner skirt 44. Referring now to Figures 5 and 6, where like reference numerals are used to denote
similar or like 15 parts, a second embodiment of a container-closure arrangement in accordance with the
invention will now be described. In this embodiment, a skirt arrangement 48 comprises a first skirt
portion 26, a second skirt portion 29 and 20 optig ally a third skirt portion 31. Iiiltherrtche soecsond or more
preferably the third skirt portion 31 is modified to~include a downwardly projec —traddition, the
rebate 22 is modifigg-gn defiee prodpwardiidapaacripuan dTosy e /ae Whichibggdmee0 can be
received, 25 typica g¥a $Fﬂt§ﬁ??98E5ﬁE CQ&SH%@?§§1gP?ﬁk“?H&&é%ﬁHﬁ“B?f%ﬂéeﬂﬂﬂngi”
particular to Figure 6, it will be seenthat the projecting rim 50, in transverse cross section, includes an

enlarged distal heafi'breiSn WA/ B%réé;ivel}_%a?ﬁﬁl\’éftn%’dlyﬁoﬂm56Qﬁ§f LdRRec? the head
portion to the skirt perhIBO Fageafsd He séehites the enrkgesrdR@Is ek, heantlerse cross
section, a relativelyawisiey lawethegion A2dywd aoratatieelychariowerepenimseeatised by Ameinwardly 35

projecting annular lgdgs, 8 il ARG IRM igisqggttnagfthﬁn?%agq@%ﬂg@ 54, 56 sit snugly in
the groove 52 as shown,cput to insert or{[emovgithe rnmb5 E’}EO orl_ill 14 March %%05 from the groove, the

head portion 54 anfoorvd!le?gdie_ MGt derim s aihiéRn ly enoug%w%vglrd\N%serﬁon of the rim 50 into
4d:ki

groove 52. To assitUARRMR i b1 2 HEIBACHSALS 6238 dinardi?¥adwet edidhisGhe rim, 5 along
which the ledge 60 ridessrdennegcien dmskrfioncthen type fits.

10 In the second embodiment, the second and third skirt
portions can be replaced solely by a second skirt portion.
For example, the skirt arrangement 48 can simply comprise
a Tirst skirt portion 26 and a skirt portion 31 frangibly
connected thereto (e.g. as indicated in Figure 6).

15 However, it is more preferable that the arrangement 48 1is
comprised of three skirt portions, because the second
skirt portion 26 can then define an easily removable tear
strip.

Prior to or after locating the rim 50 in groove 52, a

20 bond between the third skirt portion 31 and the flange 19
can be established, including the formation of a bond
between the rim external walls and groove internal walls.
Sealants, tack welding, heat welding, ultrasonic welding
etc can be employed, as described above.

25 Whilst the invention has been described with
reference to a number of preferred embodiments, it should
be appreciated that the invention can be embodied In many
other forms.



deformation of either or both of rim 50 and ledge 60 provides a characteristic snap-fit. However, other
suitable fitting arrangements can be employed, including interference and friction type fits. 10 In the
second embodiment, the second and third skirt portions can be replaced solely by a second skirt portion.
For example, the skirt arrangement 48 can simpl}/cmomprise a first skirt portion 26 and a _skirt portion 31
frangibly connected thereto (e.g. as indicated in Figure 6). 15 However, it is m F that the
arrangement 48 is gommgsed of three skirt portions, because the second skirt portion 26 can then define
an easily removable tear strip. Prior to or after locating the rim 50 in groove 52, a 20 bond between the
third skirt portion 31 and the flange 19 can be established, including the formation of a bond between the

rim external walls ahd grodve® LGrans! osLuiantd 1areeRaah o RelvdMGing, ultrasonic welding etc
can be employed, as desciiad abdveo?EAMIEEt tiRyiHventiohdses, beenelekehibed Wvita lkfer@nce to a
number of preferre¢ miFodinienfsait shopéd- bexegpreciFiechdatsid inventounreauhgregbadied in many

othgr forms. 12 CL@HQ% Mf‘r%goeérfltaﬁ ﬁ@pgaigﬁﬁc@spi%ﬁé@nm%at ii‘ﬁ%'?%:l(i)ﬁ container
having a base, a penq:hera wall, a 5 nra_forml an u sk;?rrr‘iar I%(l)ff’rthe wall and surrounding an
n Ef ith Afd H

opening of the contl! é} %%_5%15588'? Add edjygl r&dﬁ‘dinﬁq e wall below the rim; and
(ii) a closure having a centfd bbrtiBnGRaEKr arfzaybittofo it i operktPsr Heddortainer, a first

arranged to overfit the opening of the container, a first

10 skirt portion formed integrally with the central portion
and arranged to surround the rim when the closure is
fitted to the container, a second skirt portion and
optionally a third skirt portion extending In sequence
from the first skirt portion, the second skirt portion

15 Dbeing detachable either from the first skirt portion or,
when present, from the third skirt portion, or being
detachable from both the first and third skirt portions;
the arrangement being such that, when the closure is
fitted to the container:

20 (a) one of the second or third skirt portions,
being that portion adjacent to the flange, can be push-
fitted in an upwardly directed opening in the flange; or

(b) the third skirt portion when present can be
bonded to the flange.

25
2. A container-closure arrangement as claimed in claim 1
wherein iIn (a) a remote end of the second or third skirt
portion is push-fitted in the flange opening.

30 3. A container-closure arrangement as claimed in claim 2

wherein the remote end is defined by a projecting rim
which, iIn transverse cross-section, has an enlarged distal
head and a proximal narrower neck connecting the head to
the remote end, with the opening being an upwardly facing
35 annular channel formed in the flange and extending around
therewith, the channel including an annular projection at



10 skirt portion formed integrally with the central portion and arranged to surround the rim when the
closure is fitted to the container, a second skirt portion and optionally a third skirt portion extending in
sequence from the first skirt portion, the second skirt portion 15 being detachable either from the first skirt
portion or, when present, from the third skirt porg???, or being detachable from Eothrthegiorgt and third
skirt portions; the arrangement being such that, when the closure is fitted to B0 (a) one of
the second or third Bkit ppetiony  bbeethatpoativh pdicerit ichhdfiangénchedd pusit- fiteed in an

upwardly directed g irdhe dapgerel (BhHbs third sHidmns§on when present can be bonded to the

flange. 25 2. A container-closure arrangement as claimed in claim 1 wherein in (a) a remote end of the
second or third skirt portion is push-fitted in the flange opening. 30 3. A container-closure arrangement as
claimed in claim 2 qhereinthramdieend issefisedimaagen@etinggiro lwiied il fraskyirsa

cross-section, phas ap enlarged disial head gnd a proximal Qwer nec n in head to the
remote end, with thaéﬂgp%ﬁi'r?g nei é%antﬁgwgrﬁlﬁaé%b@g %?Efﬁﬁchh%n@fggﬁﬁe% ir% tra:ﬂange and
extending around &lae@fthtehdenhasaenadidemdae ddanae pkyeativie b 13919 March 2005 the
opening thereinto agwhpastwhisbide rim head must be pushed to be fitted into the channel. 4. A
container-closure arrangement as claimed in claim 1 5 wherein in (b) the third skirt portion is disposed
and shaped to be secured to the flange by a welding or

5. A container-closure arrangement as claimed in claim 4

10 wherein the flange is formed with a peripheral rebate, and
the disposition and shape of the third skirt portion is
such as to locate iIn the rebate.

6. A container-closure arrangement as claimed In any one
15 of the preceding claims wherein the second skirt portion
is detachable from the first and/or third skirt portions
at a relatively narrower frangible connection between the
skirt portions, the severance along which enables the
closure to be detached from the container.
20
7. A container-closure arrangement as claimed in claim 3
wherein the flange is formed with a peripheral rebate in
which the annular channel i1s located.

25 8. A container-closure arrangement as claimed in claim 3
or claim 7 wherein the projecting rim extends downwardly
from the third skirt portion and is snap-fitted into the

annular channel.

30 9. A container-closure arrangement as claimed In any one
of the preceding claims wherein a bead is formed
integrally with and surrounds the rim, and the first skirt
portion engages the bead at a ledge located within and



adhesive bond. 5. A container-closure arrangement as claimed in claim 4 10 wherein the flange is formed
with a peripheral rebate, and the disposition and shape of the third skirt portion is such as to locate in the
rebate. 6. A container-closure arrangement as claimed in any one 15 of the preceding claims wherein the
second skirt portion is detachable from the first ag /or third skirt portions at a rle4lativljeclx narrower frangible
connection between the skirt portions, the severance along which enables the 188282 detached
from the container. 2o Med dortegeatdoswietinrdhgefens tisstdintegartiedm 3ngherein the flange is

formed with a periphesglyEhiate IR oVIGELRE FHURILEPIBRRIFJOENEyénch i FPEiRIpREClosure

arrangement as claimed in claim 3 or claim 7 wherein the projecting rim extends downwardly from the
third skirt portion all?ﬁ’?éjsnap-fitted into the annular channel. 30 9. A container-closure arrangement as
claimed in any one of the preceding claims wherein a bead is formed integrally with and surrounds the

rim, and the first skir ponir1qu%g§s e al I ithin,an 1 rch 5 formed
integrally with the l%ét’skirtgpocr(aon anole %o%?’?t%r?‘e%tpaliﬂgétﬁglgr& %}fgrl\é{c_ ié]é%e'r?é%%e'rﬁg@\f%ftﬁt e bead. 5
10. A container-clo8tirecdgaRgényéif gl flakied $h trdnek 1 sitcRAHtA QheeirethePhaeesin portion (when

present) has an inpgsPaAPhar WL e AERMRHICR!lyhareer sthirbas thieanavpherguall of the
second skirt portion,, and the second skirt ortlori hasailo er Warglnal edge, . i
than an i1nner peripheral wall of the Second™skirt portion,
and the second skirt portion has a lower marginal edge
10 that is shaped and disposed to locate adjacent to a wall
portion of the container flange that is located radially

inwardly of the rebate.

11. A container-closure arrangement as claimed In any one
15 of the preceding claims wherein a ledge is located within
and formed integrally with the peripheral wall of the
container, and the closure is formed with an inner skirt
that i1s disposed to locate within the container rim and to
engage with the ledge when the closure is fitted to the
20 container and a force is applied to the closure.

12. A container-closure arrangement as claimed in claim

11 wherein the inner skirt is either disposed to locate

adjacent the inner surface of the peripheral wall of the
25 container, or is disposed obliquely with respect to the

peripheral wall of the container.

13. A container-closure arrangement as claimed in claim
11 or claim 12 wherein the central portion of the closure

30 1s formed with a well having a base and a peripheral wall,
and the closure is formed with radially extending webs
that interconnect the peripheral wall of the well and the
inner skirt.



10 that is shaped and disposed to locate adjacent to a wall portion of the container flange that is located
radially inwardly of the rebate. 11. A container-closure arrangement as claimed in any one 15 of the
preceding claims wherein a ledge is located within and formed integrally with the peripheral wall of the
container, and the closure is formed with an mneggkwt that is disposed to Iocatg1 With(i:n thc%container rim
and to engage with the ledge when the closure iSTitted to the 20 container an ' lied to the
closure. 12. A container-closure arrangement as claimed in claim 11 wherein the inner skirt is either

disposed to locate pjacent B paghsrIaFBLl tae PEFRRGERNRI 9f thy 2p.RRNtgiesy gf 5 disposed

obliquely with respect to the peripheral wall of the_container. 13. A container-closure arrangement as

claimed in claim 1VREEEH IDSRERIS T REnfrAMpdRidPEARR diBsERE3698TAIES with a well having
a base and a peripif¢eaigealii nand lie) tleauraas fenmad witierdsbaldyi egtecmﬂntgmwet@cdm@t interconnect

the peripheral all%ﬂ%w&(e}rp e fn r %Igrttg%md!gj% EZPOP:% {{;r?g\g?r clos_urg arrangement

as claimed in c aim erein the pI’OjeC Ing rim 1 e conta in a similar manner to
the bonding of the second or 5 third skirt portion to the container flange in (b)



