TAMPER- EVI DENT CLOSURE AND BEAD ON CONTAI NER NECK
FI ELD OF THE | NVENTI ON The present invention rel ates

W 0006l0es86 es for containers, and nore parti cul B€T/XUL@S5/001968

10

15

20 -

25

30,

t anper-evi dent closures for containers and including
tanper evident dispensing closures and tanper evident
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A further problem is that air is often present within sealed containers

and at least the oxygen and or moisture contained therein and or contained in air or
oxygen which may after sealing permeate into the container may react with and
degrade the contents. There exists extensive prior art in relation to means of reducing
ot limiting the amount of oxygen inside a sealed container, US Patent Nos. 5,202,052,
(Zenner) , 5,364,555 (Zenner) , 6,037,022 (Adur) and 5,811,027 (Speer) the
disclosures of which are hereby incorporated into this specification by way of cross-
reference. The said prior art does not disclose oxygen or moisture reduction in sealed
container using means associated with the closures discloscdlhcrein.

Tt is an object of the present invention to overcome or ameliorate at least one

of the disadvantages of the prior art, or to provide a useful alternative,
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example only, with reference to the accompanying drawings tn which:
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Fig. 1 is a cross-sectional elevation of a tamper-evidcht ¢losure according to a
25  preferred embodiment of the present invention;
Fig. 2 is a cross sectional elevation of a prefetved embodiment of a container
neck; .
Fig. 2A is a perspective elevation b'fpoﬂibﬂ of a preferred embodiment of a
container neck 50 ;
30 Fig. 2B shows the area ‘D’ in Fig. 2 circled in dotted lines and showing 3
alternate preferred embodiments of a container neck ;



contai ner neck 50 ; Fig. 2B shows the area 'D in Fig.
2 circled in dotted lines and showng 3 alternate
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shows the area 'D in Fig. 2 circled in dotted Iines
and showng 3 alternate preferred enbodi nents of a
cont ai ner neck; Fig. 3 shows a tanper evident closure
100 simlar to the tanper evident closure shown in
Fig. 1 and having an al ternafe preferred arrangenent
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Fig.'7 is a plan view of tamper evident cngagement tabs of a closure as
viewed from below in nommal orientation in a preferred embodiment according to an
aspect of the present invention;

Fig. 8 is a sectional plan of container neck 50 view from direction ‘KK’ taken
through (referring to Fig. 2A ) dotted line ‘R’ “H’ in a preferred embodiment
according to an aspect of the present invention;

Fig. 9 is a sectional plan of a container neck 50 view from direction ‘KK’ and
taken through (referring to Fig. 2A ) dotted line ‘I’ “J* according to a further aspect
of the present invention; .

Fig. 10 is a dispensing closure 100 and tamper evident sealing cover cap 200.
according fo a further aspect of the present invention;

Fig. 11 is an enlarged scctional view of areas ‘A’ and ‘B’ of Fig. 10;



Fig. 9 is a sectional plan of a container neck 50 view
fromdirection 'KK and taken through (referring to
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cover cap 200 according to a further aspect of the
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present invention;
" 25 Fig. 19is aplan view from above lead in surface 128 of dispensing closure
100 ( referring to Fig. 13 ) according to a further aspect of the present invention;

Fig. 20 is an enlargement of a view similar to the view in Fig. 13 and
showing a further aspect of the present invention;

Fig. 21 is an enlarged view of sealing assembly ?;00 as viewed from direction

30 “Q’ according to a further aspect of the present invention;



present invention;, Fg. 19 is a plan view from above
|l ead in surface 128 of dispensing closure 100 (
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of the present invention; Fig. 20 is an enl argenent of
aviewsimlar to the viewin Fig. 13 and showi ng a
further aspect of the present invention; Fig, 2 1 is
an enl arged view of sealing assenbly 300 as vi ewed
fromdirection 'Q according®to a further aspect of
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Fig. 29 is a plan view from above lead in surface 128 of dispensing closure

100 ( referring to Fig. 13 ) according to a further aspect of the present invention;
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS



) ) ) ) ) ) ) ) DETAILED DESCRI PTI ON OF PREFERRED
EMBODI MENTSFig. 1 illustrates a closure 100 .
wagsoed3se/, the closure is a one-pi ece constr urtT/an2005001968
nmoul ded from thernopl astic. The cl osure 100.i ncl udes:
a top wall 102 and connected thereto a downwardly
extendi ng skirt 104 having a helically threaded
section 106 | ocated on the internal face 108 of the
said skirt . Said helically fhreaded section ideall y
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consisting of tamper band 110 which is connected to a said lower surface 112 by a
frangible section 114 formed by a series of circumferentially spaced ribs 116
separated by slots 118 which slots may be of different length thereby allowing tamper
20 band 110 to deform more easily adjacent to larger slots when said closure 100 is
gjected from a mould and said tamper-evident band 110 has an annular wall 120 from
which extends more than one discretely spaced tabs 122. The tabs A122.are connected
to the lower surface of the annular wall 120 by means of a hinged section 125.
Tnitially, the tabs 122 extend radially inwardly at an obtuse angle with resﬁect to the
25  anmular wall 120 to facilitate removal from the mould and are depicted in this position’
in Fig. 1. Subsequent to the moulding of the closure, the tabs 122 are moved to a
perpendicular or acute angle with respect to the annular wall 120 prior to applicatidn- ‘
onto a corresponding container. ‘
Said sealing member 130 has sealing contact point 132 which when said closure 100
30 isfully ~iatpplicd to a corresponding container neck said sealing contact point 132
sealingly engages ( referring to Fig. 2) an inner surface 60 of said corresponding
container neck 50 and the relative positions of said sealing contact point 132 surface



ejected froma nould and said tanper-evident band 110
has an annular wall 120 from whi ch extends nore than

wWor®etoesss et el y spaced tabs 122. The tabs 122 BCEAU2005/001968
connected to the lower surface of the annular wall 120
by neans of a hinged section 125. Initially, the tabs
122 extend radially inwardly at an obtuse angle with
respect to the annular wall 120 to facilitate renoval
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including other products and said annular sealing surface 69 may be increased in
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height as necessary to provide extended vertical height of sealing surface to facilitate

extended sealing engagement for closures of the type shown in Fig. 1 to enable

frangible ribs 116 to be severed before loss of seal between closure and 'wntainer ;and
30 helical thread 61 ; and

tamper bead 55 which has



sai d outside annul ar sealing surface 69 |ocated
adj acent to said sealing surface 68A and extendi ng
waeloommedss away from said sealing surface 68A POI/AUL®S/001968

di stance necessary to provide a proper seal between
cont ai ner neck and correspondi ng cl osure said annul ar
sealing surfaces 68, 68A and 69 are typically forned

wi t hout nould parting lines and annul ar sealing
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h&wwﬁbﬁwnérbﬂdﬁére of the sealing neans and engagement

NBRARShA Ghe bAFREeRFEn ®ARGngS Shown F g.s 4 4A, 5, 6

and 7 and provi di ng advant ages as, tao_.co- atl on

bensreshenh fecsh? Sivhich referaine SRR OiPpneck are
t 3ARAL iR Y h@ﬁi&ﬁ@l Bﬁﬁm 1eaSi3hdialeel phferitdy hrless shanio0 degrees

20 8vAleg Tomame oS ot e EneRmRy o Fpeb huddeh Sikdement
AR $256 e 9| 'aﬁ& sai@BrpasEBANfacds I8 as alsd ondentedh veraéﬂlly wiithdhe
O Dt g BonePR nbckHha i S SbneRl hRE Y co26ifeluiRf fpon

removal rotation of a corresponding closure to engage with cotresponding free edges
122Q (xeferring to Fig. 3) of tabs 122 on tamper band .1 10 so as to restrain rotational

75 movement of said tamper band 110 and sever frangible ribs 116 thereby giving clear

evidence of opening immediately upon removal rotation ;and

joining edges 79A which are formed by the abutment said engagement faces 78 with
ramped and/or sloped and/or curved surrface 79. Said joining edges 79A may be

10 linear and/or curved but referring to the entire length of said joining edge 79A shall
héve an average angle of greater than 1 degree and preferably at least 15 degrees
towards the axis of the said closure ;and



oriented in a horizontal plane at |east radially and
preferably at |ess than 90 degrees angle to the nornal

wa@lerentd3ocnr of renoval engagenent of tanper eviBERAU2005/001968
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engagenent tabs 122 in Fig. 3 and sai d engagenent
faces 78 are also oriented vertically with the axis of
the said contai ner neck and said engagenent faces 78
co-operating upon renoval rotation of a correspondi ng
closure to engage with corresponding fr ee edges 122Q
(referring to Fig. 3) of tabs 122 an tanper band 110
so as to restrain rotational novenent of said tanper

band 110 a ever, frangi pl e ;i |
ariesd v B g AR R T e b8 o
[ Fald 18 pase blkrjsaid Rhfgoaecy asaTo8l antls¢h ramed Safasesd/Hipving

t he ahut nent .sai d. enga 2] ' ae
50 8 VG SarlPE POy i RS rkdtallh O b8 SRS losure
aahd SEdiZAA Hyae jomilg edger 79%ndsming doyemyuars pud inpards iewasds the

t he tire | ength . of i i 0J..[ i NEs ve
v Dl bl Rl Blathet 1 19 86(4Rea KA 680y I
il taddlyped burfiea Stllowingritape §84 of timped surfage 7Xwilkpramote e

said_cl osure oandr 356 153 s Bosdl 50 orfuiine:
eﬁﬁé@mﬁiﬁdglrw?%%ﬁg?g%g}%ﬂ#ﬁ?mz (referri ng%ﬂtno F g-2
) nécko 5P thembpusnrinmthel creatifags Awisiblagapbetvson pweshang an
rgnped surfages . 1 {aREo Flk. 8 al@Fil €2
d‘ﬁ%%ogﬁasc%ﬁg%@ﬂn%%ﬂ%d%ﬁﬁﬁal gr:&ent atiitgn of the
said closure and indicated by the joining edges 79A
SL:oP » AN I8MRTeH $n AAARGALSS ahd Showing3 dlferdake
C#%%é]%ogg%\%g? g_‘he%_tarrr?e[ ‘band 110 iggsever d,from
{ érebddiakyntsoff thel nsesgitAnyeREOTS O I surtpees B SO RS 1R 4% pe
7R , foRBRse/InbidimhenRIcapmt @ert e Faiaod tamppdr
bﬁ’@é’%&fg@?%gﬁ%\%hgomsﬁar ds away. fg%m t%gge{gtﬁeads E}%n&)f
canaisteped amdiekcmped sERen Temans intle FRBREPLRMTOR 0 4
VIS 2R ORENES hE ARRA pddaide ofihd seill askrdesdnibed/ indSg.i2sA
d{éaé%:ap%%e‘g allso in the descriptionto Fig. 5 and Fig. 6
. Fig. 2B shows the area 'D in Fig. 2 circled in
dﬁ%@&n&ﬁtﬁ%is AnShRETIg1 3 ool vavel sufoditne smenfurve
the present invention showing surfaces 78 and 79 as

r sigwsd BAMBHA] Bidni ng edge 79A. hi each of these

enbodi nents engagenent face 78 and ranped and/ or

e T e e U e S L

neck and the normal position of the said neck

d i.bed in Fi.g. 2, A ' b Ol B0
i R
Vigwed fibmoma® Al and

In yet another embodiment 4 curved Wall 58 between each engagement means 80

 continues as indicated by dotted line 58A intersecting the uppet surface of tamper

_bead 55 at edge 56 and creating an extension to engagement face 78 represented by
hatched area 78A . Said curved wall 58 may have a compound curve baving a varying

radius at various points

In yet another embodiment said wall 58 nay be a linear surface not curved.



Enbodi nent 2 has joining edge 79A2 as a |inear sloped
surface and Enbodi nent 3 has joining edge 79A3 as a

W@ b@peeh3sur ved shape with a concave curve vi ewedI/AD2005/001968
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"AA" and In yet another enbodinment 4 curved wall 58
bet ween each engagenent neans 80 continues as

i ndi cated by dotted |ine 58A intersecting the upper
surface of tanper bead 55 at edge 56 and creating an
ext ensi on to engagenent facd078 represented by hatched
area 78A . Said curved wall 58 may have a conpound
curve havi ng a varylng radi us at various points In yet

A 8hotRFRANAITEB: 53R ehplPduter 28ed B ¥nDierRerd: H&@%‘f% Iﬁﬁy abut

su ace not curved.ln yet another enbodi nen
uBsdewe stfroe S8 gEsaist tampey hgach it apgiatrdiplly ipskprdsiiewards e
! 9&@@ Bf b 6fi@ Ehtarder Rbcl Ty cgt ﬁ;@ﬁﬁamh%%m% B2 @td 1BavsY dAHeast

ralaélnvvarstovvarsteamso he said

c adiegrtfeengrgeRent grearndmmoeionof fagsr brgd fven furfise ghaioining

| eaMiePBealupped @%Pac@%@fi@éﬁgag@at@é&%ﬁﬁf@&hreﬁ@ﬂﬁg 8 céhtact
porti on of tanper bead | ower surface 57 ad& oi ni n%
dEEPOIRG t h

t hefpyesn Qesiee PR e videnice greanssgd sy lavyrp sigeced7 o

CLQRHKES of BinYdr @gld&ﬁe SR BsFFIm e tb&@?d’f sﬁil:l Qéiébufes bAd e Example
evi dence neans. and_sai d. | ower, surf g 4ﬂ@pr om)tg10

s RS 18 Kig £} thpdoiingRaing of taid w-g%m et es 78
S Quitél s8il Qe 8RB §7 b RRFERLR bY N0k wcs Ad@itting shil @mp%Qnead

IOEIEELE A SRR i e

r BWee BRTH.E 67 bying leprecerRAforahathjle by tit disthnt Slfgpedenkieaet lines
Q%\ﬁ d #[face 57 at said joining point 82 and the '
wi“dt said portion of tanper bead | ower surface 57
bei ng represented for exanple by the distance between

dot I nes In yet another enbodi nent 6
ﬁ’eyel? %’fé %ﬂ%‘%%gh%odl ment (not shown) which relies
O & gmglmembucﬁma&@oi Sifovad) wdivh melies of crpgamsat frecsidewhich

o BEsipe R mbsgrdel By (bR BB PR Bt =

I elapdd el o whaghghremtperiemd §5 8cistbatweh engixwen roans

HE R Mok SR R o P oA BB AU

Feguiai@erokeke| ed in dotted AI i nes and showi ng yet anot her
enbodi ment of the present invention mherein.the

joining surface 79AM4 is a
Fig. 2C shows the area “D” in Fig. 2 circled in dotted lines and showing yet another

embodiment of the present invention wherein the joining surface 79A4 is a
combination of curved surface 79A41 and linear surface 79A42. Such combination qf

surfaces may of course include variations other than that shown

Fig. 3 shows a tamper evident closure 100 similar to the tamjser evident closure shown
in Fig. 1 and having an alternate and preferred anangemcnt of tamper evident
engagement tabs 122 havmg free cdges 124A aligned radlally or at an acute angle to
the axis of the said closure and a first engagement surface 124 to cngage with a co-
operating surface 57 (referring to Fig. 2) on a corresponding container and said tabs
shaped to provide a second engagement surface here shown as a notch or gap 122R in



conbi nati on of curved surface 79A41 and |i near surface
79A42. Such conbi nation of surfaces may of course

w0 pwbaoesseari ati ons other than that shown Fi g.PGI/abnizoes/001968
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a tanper evident closure 100 simlar to the tanper
evi dent closure shown in Fig. 1 and having an
alternate and preferred arrangenent of tanper evident
engagenment tabs 122 having free edges 124A aligned
radially or at an acute angllk to the axis of the said
closure and a first éen ement surface 124 to,.enga
whrerer snoggsaihiabs Spid gotghy ?%23%1@\'5!& fiee adges r124h apgd 1#58 %ﬂld
Oﬁeéﬂedg@ 1383 PAREHiEDsS0 8 BAtNon APHicaBbiCko b DS RAPLR as
prOV| e a second en enent surface, here sho a
towflisdosghy Fip 3A PR Rer6r® st kis Lpld ramemoniss Foghec

1@&%&6\%@1&@&1&:&%&6 08 ErefbAdig te Pk, 1220, QC%&BlgdS)fd’nQe

edge 122Q bei dis ose so that .upon icatio
| R0 I AN R

&3 glett%@( ofd @rreamamﬂ% E;}nﬁanc? sc%mlpa? gRgRanotatibdiesh a&n 25
et ween e n aces r errin 0 .
oo L ROl | SR R M, o e L s
gglsmia&ag@n&t m&g T8 efREoEwhirebyO tlﬁaafaﬂlp'&::’lgﬁ@ 3= i‘esfrﬁﬁ?ﬁﬁ'om
on ec a corre on C. al ner a
e S et o the Do it BB 98 vt Ry
?ﬁe@ﬁ:@ﬁﬁé?tlhy sl tagl e tgﬁds I1 Befréin tarbody ohﬂdslidrcelmg agtbd;rgrm' more of
a sal sSure. en e nt . ces age
R Bt e3a ey B B En ARER R baid oo by 1229

rmbﬂﬂbg@ewmmhﬂ&hasmemmnpﬁumthQMQBuﬂmaamdnmnhmgf@mb

¢ e BuE 5 SR KBS Y T PR oG5l s mnetet
oﬁhﬂﬂﬁdnamnhawmb&hamgmmuduwwﬁﬁﬂmﬂﬂew@wddﬁé@dmmvﬂmeﬁmrmg
nglléll.llging%b{ ﬂ% s§ Eeor ga.rg gx%géﬁg bt ﬁﬁ%@‘%@tkﬁﬁwﬂ%%' C 1 ?11ng at

severe roces O as tore
nwhiok nnmfnbs ail lart Fanmgd hnl the riwedaird andugnbee dOther ahhlaes of said

f
P18 R85 00 ol 300y WG 6 U B S 800

sinumse_bismmdelgfcmp reoREnSagemen gunised B engagsse- qp@raavely ywith

er g;?ﬁ.ﬁiﬁg ¢ Qrfidhd duld Rgial¥r KRR %mﬂ@f 48l and/or

| time ribs 116 are med in the
r mﬁﬁmonelancyp@ent@ﬁ a clasipamper hapd g asdp aewicthe seyprpg Cof said
V\W@HP{ tots@;%?a td- @ s RpSANA FrofBile SiSQohR: toay.med

achi eve the same purpose of providing one

or nore engagement surfaces to engage co-operatively
WieNs £ EIvRSRAAAr REId S SREREP siBitlir(t8 BR Jariitr BviB&H tlobuRe N
neCk to restrain either axial and/or rotationa
niwamdn Figod apd kavisgur e t anper band so as to pronote the
SRVehd dlem&tis BRTAvidE68EIablesst nlaaaacetnoec%a@ﬁmt @bd1DE afdbdist in

tamper band from ne said c|osure bo
retaining said tabs 122 in (referring to Fig. 6) operatlng position ‘C° and;

one or more spacing elements 110E which (referring to Fig, 6 ) serve to keep at least

one of said tabs 122 adjacent to said spacing element 110E in operating positien ‘C’
by preventing said tab 122 from being folded back against annular wall 120 of tamper
band 110 ’



WO 2006/064366¢ el enents 122T which join at

Fig. 3A shows a tanper evident closure 100 simlar to
the tanper evident closure shown in Fig. 3 and having

engagenent tabsl122 and assist in retaining said tabs
122 in (referring to Fig. 6 ) operating position 'C
and; one or nore spacing elenents 110E which

(referring to Fig. 6 ) serve to keep at |east one of
said tabs 122 adjacent to sakd spacing el enment 110E in
operating position 'C by preventing said tab 122 from
beﬁim@, If o cobesischarial elgpationsaf agm AW’ aircledwith ip@rpfeddiaefreferring

0 Hie 29 St il b, SEBRAAT, coff YRS PR3

)tqpimmﬂmrm@lcmﬁmcd%@hdseal i ng arrangerrents for a
La:gﬁ#&%m%p& ll?)?é’é 139 ah®Bor @%%f{urtg@éb 320 hidh ?&ls]a%%nﬁﬂ%de

annular |nner ore sea ore sea
s ek zudack P amr@nomwgmagm (rejshowmiagé neck surface of

Su&gﬁ%ﬁﬁg&?@? 45\ CE]P&EQ%MM 2Ry RROMI A SFRdoRgng

seal s agal nst the top neck surface

|  ofordaingy $aid proling wofaesold6 atay bave osaprjmg@alrm@logﬂwh@b as welbas

10

15

HAVAL QRE A edl 1 90 Q64ct Q@&ew&ymca ntajner

sealithg wll raise the annul ar seal 140 clécgger o the
t 8ggkénda correspondi ng contai ner neck and skirt wall

104t SR8 EEnking Bomabid dptc@hdc and at | east one
hel i cal thread neans 106 to enga%%l wi t h corres%dgdl ng

t Arleastionpehielien! gwend macspy Hib A ereagsc Wil erareaRanding threwdneags fn a
h@éﬂmgerngypan@urface 140A which is located so that
when the closure is“fully applied to a corr.espondi ng
cé‘?ﬂ“é‘-’\"ﬁ‘“eﬁ”%%lhﬂ"‘l‘%\/\er surface 140A is preferably above

b %Hwe@h;rfa@é‘&‘()ﬁk }mh Qﬂ&iafbﬂ e thed \?hénttﬁk% ctlblﬁrdd@ \ﬁﬂ[ytaﬁﬂidd&d%t y
(0] an nnuj ar sealln Sur ce n e up [
D 69?%859{"3155 coR@ing ik igwerstiaen d A i Paeofrsf&"FIP@§$V&rP&F ALfeAsT In
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t yitkida b:hmlaatsealhﬂgmrfa&e 8] gmeraﬂly Varnied edthoutencphd paating lmasdnd

on.¢c ers use a ed s. bu
iR an Rl Gt SEtph e s ALY B ERET i Siicat et a
1468 ombmms upddtamebohated cnived basineludiagl Dnh&- podducis and
t han
lower wall joining point 1408 which is preferably formed as a radius of less than

3.5mm and preférably 0.5mm and

wall 140C which may be linear or formed as a radius or compound curve but in any
case having on average and angle to the axis of the closure of between 85 degrées and
5 degrees and preferably 45 degrees and the angle formed by the dotted lings *J* and
‘L’ where dotted line ‘L’ representing the orieﬁtaﬁon of at least the major portion of
 said wall 140C and dotted line ‘J” representing the orientation of at least the major ‘
portion of said lower surfacc 140A and where dotted line ‘J” is disposed
approximately at 90 degrees to the axis of the closure and the angle formed by the

| east 2PEHAH2®HD01968



3.5mm and preferably 0.5mm and wall 140C which may be

linear or fornmed as a radius or conpound curve but in
w@rgpeoesss havi ng on average and angle to the arCBHATGL005/001968

the closure of between 85 degrees and 5 degrees and

preferably 45~degrees and the angle fornmed by the

‘dotted lines 'J'" and 'L' where dotted line 'L'

representing the orientation of at |east the major

portlon of said wall 14OC ant dotted line 'J

iRttt g el o ARtk T b SO adePs AR £,
|dﬂ@msdmi@ﬁ&ﬂkﬁDﬂE&%g@ﬁpﬁ@Xlnately at 90 degrees to

the axis of the closure and the angle forned by
thei ntersection of dotted lines 'J' and 'L' is

t hgeetvall Ritles peeri 405 wﬂﬁgneﬁefcmbuz fhifedchs gatiss aad if as a radius

5 SlebsFant s o P BT oy REtrat B codfodloiy B g,

a 140%Cknd shd esisus featnred ofannwinr seali 146 wihich iplohaedvit 3oty be

aProad Plb g el e T AR R W mpetse
ab céntghoirsbid sedlibi sirbwe 145 dbotatop topaimech gralomblichiee @aif a c e
LIS, SRR do Sh Y g 5 el s RPRIrbBA P18 GRS

i'ng sur ut's op top neck sea i ng
10 sseafigrengbfenpit wish mmutae seatimgiarB@ (@ (reférdng lofjet0ofig. 2)
S gor@séotﬁ%&ig%gﬁtgw ev%ﬁ Y (]hé At BEBLOS:id Qo 00B8cks off
nnu ar sealing surface 69 (referring
t &oﬁl agﬁm;zgppmd posisomron spid neritainer merk theralat redecing lsgesey en
@,faepgm gﬂp aégekwhgeeseamu& BRkig okcaqd hAGss :eaiagé EORor

position on sald container neck
ontsnee i gwewssrrefemsdropiainsersgk gmbprdingpss grfemRd dyd
15 Sﬁﬁ' | 215 LN e 8% RAEKIANG oOfdst RBAcabbioy Bl | eakage from or
sal d contai ner . However, preferred container
neck embodi ments referred to at 2A, 2B, and 2C are

d %&h@eﬂ‘ Aftah@: RiwleRAdked 1854 1> Ghd BRE ks 1@§sfthaame Vefidal Kedght of

di sttance between dotted |ines 'K ' is | ess tha?

t pethe apnularseeling syface 69 (rafgrring &0 %Jﬁn%}|f%€rme§é‘3|ﬂ?€‘n+5’1’§ﬁﬂ°ffﬁ’8é’

6%13%&%% Is{lfiRe o?@cd:rl'e@ponaﬂ]gﬁ:éﬁtﬂﬁ& 1@k $mﬁhdt@ae¢m@waxmmr
t he outside surface o

a corr spon
20 el Goar fogred A oS ST G B Y LT ade
: gﬁﬁﬁ!eglsémné @eral éhs\agzﬁh&myht 19@3?1 dmﬂaaintveﬂf@allheigaeatmlomm ch
out si.de annul ar .seal j ng sutfac east
A R A S S R e
for carbonated contents but |nclud|ng ot her products
and vertical distance between dqtted |
o diiaron B Qo it N g e HED 20 oAl s than
25 about 3.0mm and preferably 0.5mm and

vertical distance between dotted lines ‘K’ and ‘¥’ is preferably such that the sum of
said vertical distance between dotted lines ‘K’ and “)* + the vertical height of any
scaling projections depending from sealing surface 145 is less than the vertical height
30 ofthe annular sealing surface formed on the upper portion of the outside surface of a
corresponding container neck. Said outside annular sealing surface is typically formed
without mould parting lines and which outside annular sealing surface is typically at



about 3.0nm and preferably 0.5mm and verti cal
di stance between dotted lines "K' and 'J' is

wEe@beeabs y such that the sum of said verti cal PAI/aU206/001968
between dotted lines 'K and T + the vertical height
of any sealing projections depending from sealing
surface 145 is less than the vertical height of the
annul ar sealing surface forned on the upper portion of
the outside surface of a cor'fesponding container neck.

Sai d outside annul ar sealing surface is typical
f dnestddnyn itventicahbnighd adeast onRpniaingeisediar vasbamtcd G?@P't!ﬁebut

ARt cBRBhlopatsUr face is typically atleast 1.0mmin
vertical helght at |east on containers used for

carbonated contents but including other products. Fig.

4hig. 4AS 1HROMBEImIRARRL, med%ss Q&u&{apagvaﬁeﬁ bf @Batwe circled with
‘elevatlon of area 'W circl ed wi t terrupted |ne

5 ( insermpted dige (refeming to Fig. 3yhigh basunpr %56%!&%@%&5@

aARHRREGE BBk e WHeERRYy enflOS Waf oh %omﬂhé'ﬁﬁhé HGhé Qpeiakide
at |least on both the inside or the u L nsi de

p &PHipB AT Bfontaines Aeckiapd fheQuiside grppPANL oD o cpipine

OWb&kl g6 Wkl Havig@ont ai ner neck, . for a closure 100
having a top wal] or disc 102 and annular I nner or

. bR %ﬁl“ﬁé@zﬂﬁb bore sealing surface 132 which seals
10 a@ﬁhﬂﬁ‘hﬂcﬂ&' HOR-RArid03ud b&re eealihp aurfacy 132swhiel | sdds against inside
contai ner (.not sho tr{{Hfag%%ﬁ which in the
a P UEacs o mﬁf@m%%’ée B SEREdr cur ve
d @Wlﬁ?ba llfiSwhﬁh i the mhncﬁ eﬁbnoj&gucmu niemey ddfetorcurvedowmemds to
aral | el .to the ti 6
P8l gttt R ntuPel BRI Bl BR p B 146 and
S wifl a@tin®furface DISAesplo ngtinsgthe mptrmkmltfatdﬁraebyespondmg
preservi the relative pos
s PG e Y B Pl i
s (efomtiezsto GRYL. A odsid® s@immﬁmﬂacaﬁ GSASad P efinctlat® SaflFuracg 145
have.one or
D B4 A orS o PR eI uBEOUB S it s WAl ot op
C aeckesfaceaif agonmpmaimmmnwnbd wifl peesenve thetreltivegioaitipy ef annular

Pasl wn rgs}) APHLBLi DS hg%éo ko B Sheties LELLRI 49 dFeck

aces 68A and 69 of
20 néﬁémdSOand Iovver top wall surface 147 which is.

di, SPQSS %'thls Xm;%gecﬁ% gﬁ;ﬁ'@ﬁﬂlﬁ@lyt B@d@éé e axis

t he clggure sal Iome surface 147 Iocated at
a of the cclogurk sald fveen top vmﬂ@mf@s:@tl&"é@oa%@ a yerticgldigiggee from

gﬁé@m&%& bEE BRbna YA tidedr Sbh SirBiier e thd Dok Bt from
dotted line J1 or the extension thereto to scaling surfaccs 146 or 145A such that the

25 distance between annular seal 140 and the lower top ‘wall surface 147 is increased
aﬂowing a larger radius on the surface 148 joining said lower top wall surface 147 and
upper wall 140G and allowing the angle between said upper wall 140G and lower
surface 140A to be greater than is possible in prior art closures where the lower
sutface of top wall 102 typically abuts the upper surface of the container neck and

30 . thereby assisting iri ejection of annular seal 140 from a mould and allowing more
space into which annular seal 140 can deform towards.gaid surface 147 upon

application of the ¢losure to a container and
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dotted line J 1 or the extension thereto to sealing
surfaces 146 or 145A such that the di stance between

increased allowing a |arger radius on the surface 148
joining said |l ower top wall surface 147 and upper wal l
140G and al l owi ng the angl e between said upper wall
140G and | ower surface 140A to be greater than is
possible in pri.or art closuli®es where the | ower surface
of top wall 102 typically abuts the upper surface of

t $kirt walh1 4 dependg ra padd topaliselbyd assisting in ej ection

0 ol abk ing
s%all%gﬂ’l%%t@% tiviVm ch a F‘%Ephgé 1 Oﬁggﬁ def or g%owar ds
sedmpsuding gecaaeanpeme eppinee ek omdof the closure to a
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P b e oA S o SR SoRoS b SRR e
f pobmsh ik Hedngediitsd ghdpar ting |ines and which outside
annul ar sealing surface is typically up to 1.0mmin
vertical height at |east on containers used for
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said annular seal 140 is located at a point sufficiently lower than top sealing surface
145 which when closure is fully applied to a container said sealing surface 145 abuts
top top of neck sealing surface 68 oi‘ container neck 50 ( referring to fig. 2) such that
said annular seal 140 remains in sealing engagement with annular sealing surface 69
(referring to Fig. 2) on a corresponding container neck 50 even in the event that the
said closure 100 backs off from a fully applied position on said container neck thereby

reducing losses experienced with top or wedge seal closures backing off and allowing
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said annul ar seal 140 is |ocated at a point
sufficiently lower than top sealing surface 145 which

sealing surface 145 abuts top top of neck sealing
surface 68 of container neck 50 ( referring to fig. 2)
such that said annular seal 140 remains in sealing
engagenent wi th annul ar seal ing surface 69 (referring
to Fig. 2) on a correspondinﬁ container neck 50 even
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but including other products and neck arrangenents.
Fig. 4B, |Is another enbodi nent of the closure 100 and
cl osure sealing neans shown in Fig. 4A. . In this
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sealing surface 68 and said surface 146A is separate from annular seal 140 and ;

said lower top wall surface 147 being spaced apart from sealmg surface 146A as for
example shown by the space between dotted lines J4 and J4A thereby creating space

148 into which annular seal 140 may deform into. upon application of said closure to a

container neck.

Fig. 5 discloses a section through a the closure 100 of the type shown in Fig.1 and co-
operating container neck 50 showing the position of the tamper evidence band 110
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space 148 into which annular seal 140 may deforminto
upon application of said closure to a container neck.
Fig. 5 discloses a section through a the closure 100
of the type shown in. Fig.1l ,and co operating container
neck 50 showi ng the position of the tanper evidence
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siptof Gdeose paglcglndto simulate an un-opened container. Said slopmg surface 58 is
formed such that the preferable initial slope represented by the dotted line ‘F1I” is
between 1 degree and 70 degrees and preferably about 20 degrees relative to dotted -
line ‘G1" ( “G1” being parallel to the axis of the closure) and when said sloping .
surface 58 is formed as a radius then such radius is preferably greater than 1.0 mm and
less than 20.0 mm. Said sloping surface 58 may be a compound slope havmg a

varying radius at various points.
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the action of the tabs al so nakes difficult or
i npossible to replace the tanper band into cl ose

sl oping surface 58 is forned such that the preferable
initial slope represented by the dotted line "F1' is
bet ween 1 degree and 70 degrees and preferably about
20 degrees relative to dottegd line "Gl' ( 'Gl' being
parallel to the axis of the closure) and when said
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and thereby assisting in prevention of tanpering with
tabs 122 in operating position ' . Fig. 7
i Figa illugtrates aanmanfsovefcor@mﬁwmdﬁpgcanéabﬁ Ad o elpsuge 190 bs

1 %% in %lgcf $6'efurt B kards the as moulded position and provide another benefit
by urging tabs 122 to grip more tightly onto a container neck . The view is divided by
dotted line into half ‘A’ and half ‘B’ and shows the arrangement of tabs 122 viewed
from beneath 2 different closures in normal otientation. Said tabs 122 are joined in
pairs by a small joining member 123 . Said tabs 122 in closure half “A” are in the as
moulded position with adjacent sides of said tabs forming parallel sided gaps 122C

-and said paps 122C between unjoined tabs having an arcuate end formed by the
annular surface of wall 120 adjacent hinge 125 (shown in referring to Fig.1) and an
open end and said gaps 122C between joined tabs become a closed gap with 2 parallel
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shown In fig.1 to return towards the as noul ded
position and provi de anot her benefit by urging tabs

view is divided by dotted line into half "A" and half
"B and shows the arrangenent of tabs 122 viewed from
beneath 2 different closures in normal orientation.
Said tabs 122 arejoined in f)ai rs by a small joining
menber 123 . Said tabs 122 1'n closure half "A are in
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frangible ribs 116 tamper band 110 thereby defeating the tamper evidence means..
Tabs 122 when in position shown in half ‘A’ corresponding to position ‘B’ in Fig.6
are subject to a residual force exerted to urge the said tabs 122 to return towards the as
moulded position ‘A’ (as moulded position A’ in Fig. 6) this force results from the
propensity of a moulded plastic part when deformed from its as moulded position to

return towards the as moulded position.
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122 to exert a force against the neok surface 58 of
contai ner neck 50 greater than that force exerted by
the arrangenent of tabs 122 referred to in Fig.3

t hereby reducing the possibility that tabs 122 (shown
in Fig. 5) may be urged pa%t |ower surface 57 of
tanper bead 55 on contai ner neck 50 upon renoval of

cl osure fromcontainer neck failing to break frangible
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application rotation of a corresponding closure such

as shown in Fig, 3 allows free edges 124A of tabs 122
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neck and tamper bead 55 and showing by arrow ‘Q° the ditection of remov: rotation

and also showing by artow ‘0 the direction of application rotation of a closure which
may be affixed to said container neck 50. This shqws the arrangement described at
embodiment 4 in the description to Fig. 2B and said container neck having

top sealing surface 68 ; and '
engagemeﬁt means 80 located ot the lower surface of tamper bead 55 and having:
engagement surfaces 78 and 78 A which ére radially oriented at 90 degrees to the axis
of the cohtainer neck and vertically oriented to the axis of the neck ;and
ramped surface 79 which may be linear or curved and which upon application rotation
of a corresponding closure such as shown in Fig. 3 allows free edges 124A of tabs 122

of tarnper band 110 to easily pass over said ramped surfaces79 and said closure when -
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j Oi ni ng of the neck and tanper bead 55 and show ng by
arrow 'Q the direction of renpoval rotation and al so
showi ng by arrow 'O the direction of- application
rotation of a closure which nay be affixed to said
cont ai ner neck 50. This sh@ks the arrangenent

descri bed at enmbodi ment 4.in the descriptjon.to
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Tamper evidence may also be present on or in the dispensing closure body such as by

means of foil induction removably ‘welded to the mouth of a container or by a closure

frangibly connected to the lower portion of rcfemng to Fig 1.) wall 104 .
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" s of the type and
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correspondi ng projection 205 on .said cover cap tanper
whawd/ 038 such that upon renoval of the said CPVEAUZEP/001968

the frangi bl e connections 210 between tanper band and

| ower portion of cover cap wall 212 are severed

al l ow ng tanper band 220 to drop away from said | ower

portion of cover cap wall 212 and connected thereto a

downwar dl y extending skirt #4 having a helically

oY PomaR R PRFTH LS SRR ) 2% SR g (4 Pt e o

CRFdr&P Hosrpbgited kel | Y threaded section on the
external surface of the neck of a container . Tanper

evi dence may al so be present on or hi the dispensing

ClrRSkmBertor¥nSeiig 3svdpyapm@an®haks f oi | i nduction
r enova | ded .t o of .a cont

5 & TR Ag dereading tereiom By el medf iR 305 ShicB e

P et wie anfrulaedetling fagure QZ(Fatghe’lonfbce mﬁihb sdif dlspdfm;mg closure
di spensi n closur 100. Sa sure u
t %%Ylg P 5‘3“8? H:Qntf%g ?1 g rran u u‘E’gl 125ud

d {56 @8 hulan cliPSmBlak 2Nt ardl fﬁ:ﬂ@bﬁ&&m&nmblﬁ 210 ﬂ.nd tixiﬁenhhncbih’m
a ref erence i ncorporat.ed. h The tanper
E}?‘ﬂ‘lﬁ}%ln @gra(fr “ir’}amtp&f‘cai’m@ﬁrr? “?ggml" %Q udes Top wal | 202

10 and dependi ng t herefrom annul ar sealing projection 225
whi ch co operates with annular sealing feature 120 at
the orifice of the said dlspen3|ng cl osure to provide
a Heall. it an enddrpedeettivaalcew efarens 64’ andéBrefifigi 19eknlanged
annglar s$ge wal | 212 and thread or annular clip neans

%dAf 3ng|ble connections 210 and tanper band 220
haV|ng annul ar or |nterrupted annul ar projection 205
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on annu S| de seal i ng cover 200 when the
s aniednsde teftdin the soid aealing c@spm@e‘aﬂsmnga@d@swww the Sgifhe

Sﬁisgengin ehibie. teRidHeM hGndnd bmamamwteasayqasahgagm

e sald sealing cover in a fu aged sition on
20 t nmoml@hr@p@ﬁgﬂﬁlgeeméww of élgusald @ﬁfi?‘tﬁg%ﬁ%‘dﬁ
bg&ﬂgmﬁggﬁahgat it can be easily disengaged

inner wall 208 of cover cap tamper band 220 is angled such that the said wall adjacent
to frangible connections 210 is further from the axis of the cover cap than the said

25  wall 208 at the end adjacent to prcgecuon 205, The said angle *C of wall 208 to the
axis of the closure is more than 1 degree and less than 90 degrees and preferably 15 -
degrees. This arrangement allows or promotes the said tamper band 220 to move
downwards after separation from frangiblc connections 210 opening up a visible gap
between the lower extremity of said annular side wall 212 of sealing cover 200 so that

30 a person viewing the said sealing cover can easily discern that the said sealing cover

has been opened



during normal renoval and re-application of the said
sealing cover fromor to the said dispensing closure

Wo novefcessd | 208 of cover cap tanper band 220 i BCEHAGR®E001968
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such that the said wall adjacent to frangible
connections 210 is further fromthe axis of the cover
cap than the said wall 208 at the end adj acent to
prOJectlon 205. The sai d ang "C of wall 208 to the
axis of the closure is noré®than 1 degree and | ess
than 90 degrees and preferably 15 de
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SHHc B 208 R TR 08 3P Sob B iy R e Berchn
%&ﬁ@lﬁtﬁerﬁﬂfatihe&mﬁmrmgbmeahasbewfopbm cover cap. The
wal | 208 then has a smaller angle to or is parallel to
the axis of the closure. This arrangenent allows the
said tanper band 220 to nove downwards after
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{208 tso disb m PFaRTEYisHIgE B spidscaling FRyEREA cat fliep i)
L RRE LoRARES edbopeted. OF ced downwards by the
co-operating angl ed surfaces of wall 208 and

projection 115 opening up a visible gap between the
'Iﬁwran&ﬁérreamoaweaf oﬁa&dom Peatuby ofiiccteresent ihvepion will 121 of

sealin oV 0 so t a. i.eW
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PR3 35 BBhE NPT RGP Gl M Aiderlif Bk dan
easily discern that the said sealing cover has been opened.. The said angle ‘D’ of wall
121 to the axis of the closure is more than 1 degrec and less than 4§ degrees and

preferably 10 degrees.

Section ‘B’ shows
the tamper band 220 having dropped into annular charmmel 119 after frangible
connections 210 are severed and by the gap between the lower portion of cover cap



said tanper band fall or is driven dowwards after
severing of the said frangi bl e connecti ons openi ng up

W@ 2606d35€@ gap between the |ower extremty of BEi/AU2005/001968
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annul ar side wall 212 of sealing cover 200 so that a
person view ng the said sealing cover can easily

di scern that the said sealing cover has been opened..
The said angle 'D of wall 121 to the axis of the
closure is nore than 1 degr&e and | ess than 45 degrees

and preferably 1 egr e Sect,i shows the
BRI P Havid slﬁsﬁézﬂld?ﬂ?ﬁg’agﬁﬁﬁ?‘é"f%#%
1lQeaft er frangi bl e connections 210 are severed and by
the gap between the | ower portion of cover capwal |l 212
and tanper band 220 provide clear evidence that the
cover cap has been renoved. Fig. 12. is a cross

sectional elev %‘@gr} gens ng cl rethloo wth a
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view of the main elements contained in the circled

section 'D in fig. 3 showing the sealing el enments of
sEgJ i31iga anedare@D@odsiseationad aleeatpn a)cwﬁftth}e mgin glements gontained

2954 oGS Eor ki 200
‘?‘i’gi‘:ﬁﬁc‘ﬂ%ogﬁr e\ﬁfog 1%’aw ng i ust o-conical wall 110
hm\cldsg-e aroxabity Wwibtuhndteeatingly ergag¢dawith disnpngipg glpsure 100.
c RHE;.S' de surface 225A of to assist in
dlslrgcﬁl%ﬁg%r%f)@ar seal ing projection 225 into sealing
efrgrtgeomioat woll £ 10 heying adi spensi ng cl osure 100; annul ar
ogvalg {vﬂﬁie A angé 1288@1idnNG-cpthaGah d¥iGida RdfH: A BEIA of to assxst

surface connected thereto disc 105 hagv
ain directive. amulansegling mpisstion|2)5 miq saling HEeEene tc‘"’ghi?ﬁg res
1§5Gnah b QTRsD; bet veen
annular or frusto conical sealing surface 120 and
inner surface 110A and connected thereto
dis¢ 105 having
in at least one and preferably 3 locations disc supports 105C are formed between
outside wall 105A of zaid disc 105 and surface 110A of said wall 110 and A
upper surface 105B may be angled below horizontal in the normal position such that
any contents which remain undispensed on said upper surface 1058 with in the area
adjacent to dispensing orifice 125 will be urped under gravity to return to the

containier when the container and dispensing closure is in the normal position,.

Sealing cover 200 has outside surface 225A of annular sealing projection 225 which
as it is moved towards and enters into sealing abutment with annular sealing feature
120 of dispensing closure 100 acts to push any product remaining attached to at least



outside wall 105A of said disc 105 and surface 110A of
said wall 110 and upper surface 105B may be angl ed

whedoemodsss i zontal in the normal position such PCEAU200§/001968
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contents which remai n updi spensed on sai d upper
surface 105B with in the area adjacent to dispensing
orifice 125 wll be urged under gravity to return to
t he contai ner when the contai ner and di spensi ng
closure is in the normnal '3§|t|on - Sealing cover 200
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tlrranﬁ; gtilﬁée i s&gglb s Ablir S Wittdaared 3nd Metcbmbinértiable to
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fBeeqummd tol ey Brosirato disp@geprpuct hen ﬁlﬂtsc%? djﬁ%%“

Ndx HuRkiedd R ddrasid fresaiié ﬁndczﬁusmk leadb ehe
res?gal%veégg Sfhsetgé\i/\}/yl ess freel rthrgu Ehdtt he s allow

aeniral atifiesranfliadiacenhgorden of saidiradally space A
%qgc}l&{algﬂ@mn&g@mggmt ainer i's able to be squeezed to

pressure to di spense product then the segnents
forned between the radially spaced slits may fl-ex
out war ds under said pressure and cause at |east the
central orifice and_adja portion. of, sa

Faciéd i pothen RGN a0 BIPONPBia o ThE A Rplotal
f q&alid offd cﬁspeﬁ:ﬂng clbsorey1B0 “atﬂQttiI&;!ier evitkan keting cavfer 209an
present inventi on ShtBWI n%% ? gs,l ecti Qﬂhesge% ?Hbﬂ{‘
oﬁ%@gcﬁﬂéwﬁ@?tr?g SVigstae @0 ]'Pl 8P er ev|
SERlRIn&GR 600 13 Qehdel arrangement of these elements are similar to that
shown in Fig. 10 but this embodiment contains at least one means of controlling or

shutting off the dispensing flow of product by increasing or decreasing the pressure
applied when squeezing the flexible container to dispense product. .The first of said
means of controlling or shutting off the flow is shown in the area circled with a dotted
line and marked as ‘G” and this is described in detail in Fig. 15.

The second of said means of controlling or shutting off the flow is an annular disc of

any suitable material such as foamed plastic flexible liner 700 is inserted into the
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seal i ng engagenent and with the closure threadingly
engaged on the open end of a container neck 600. The

that . shown in Fig. 10 but this enbodi nent contains
at | east one neans of controlling or shutting off the
di spensing fl ow of product by increasing or decreasing
the pressure applied when squeezing the flexible
contai ner to di spense prodé@tt. The first of said neans

of controlling or shutting off the flowis s ]
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material by injection of said other more suitable material into a mould arrangement

(not shown ) that allows moulding of one art in one material and then the moulding of
the rest of the part from another material of another material. Said membrane may be

of any suitable shape or arrangement including a concave or convex shape including a

combination curved and linear shapes as shown in Fig.9.



disc 105 is fornmed as a thin flexible nenbrane 126
sai d nenbrane preferably having , a progressively

wao biosnessseval | section and having the thinnest B&i/AU2005/001968

10

15

20

30

section at the centre , Said nmenbrane nmay be al so be
formed with radial slits or have said radial slits
added after noul ding as shown inFig. 16 . Said
menbrane 126 nmay be formed of the sane nmateri al
conprising di spensing cl osu”®& 100 or be formed from

anot h e syitable materi al injection of said
ERelb. Hor R BPAcrn Bt EpRr bl Py Brosshibalis 37 CErgarimed
( MQireSRAWY’ bf thbHortinl P UBpAGHE Blbiile HowRREFR! 15 drd HARRE wall

mat erjal and then the noul ding of the rest: of the part
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menbrane di sc 126 whereby the said deforned part of
the said nenbrane disc 126 is urged to return to its
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gﬁﬁtﬁeﬁfeﬂ 'ttjclnﬁsé 05l disd QdppbitsS@5E0Bish 89 08 ofthibd 85764 orifice
rerer
125 or (refem);xg to Fig. 15) membrane disc 126 may be easily varied in shape and

dimension by the use of interchangeable inserts in the plastic injection mould
assembly (not shown) to enable a variety of dispensing closure to be produced with
orifice arrangements suitable for controlled dispensing of a wide range of products of

different viscosities and containing particulate matter of various sizes



there are at least 2 slits creating free edges 705
intersecting at point 706. Fig. 18. is a plan

W@ ewbiedssd view from bel ow of that portion of PCT/AU2005/001968

10

15

20

25

30

di spensi ng cl osure 100 above the dotted Iine E in Fig,
12. and showing wall 110 with inner surface 110A
connected to disc 105 and di sc supports 105C. Disc 105
has orifice 125. Said orifice 125 or (referring to
Fig. 15) menbrane disc 126 ¥ay be easily varied in
shape and _di nensi on by the use of_interchangeab
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different viscosities and containing particul ate
matter of various si essFig. 19. is a plan view from
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annular valve inseit in posmon with said projecting portton of said annular valve .

insert located in recess 109

Fig. 21 shows an enlarged view of sealing assembly 300 as viewed from direction “Q}’
and showing annular body 305 and clip/projection 318 and annular valve insert 310
havmg stits 312 said annular valve insert having a concave shape in the normal
posmon being otifice closed and when contents of a corresponding container is placed-



WO eGoen6d36n di sc 315 which | ocki ngly engages w PET/AU2005/001968

allow fluid product to be dispensed through said open
slits 312 in said annular valve insert 3 10 and val ve

retention nmeans 319 to retain annular valve insert in
position with said projecting portion of said annul ar
valve insert located in recess 109 Fig. 2 1 shows an
enl ar ged vi ew of sealing asgenbly 300 as viewed from
di recti on 'Q and showi ng annul ar body 305 and
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312. Said combination of shapes and slits forming said movable diaphragm is

arranged so as to promote the refum to a normal slits closed pqsition cutting of the

flow of product upon cessation of squeezing the container to dispense product.
Should additional retention means be required add.ii_ional projections or annular ring
projection 143 may be formed on inner wall 110A . The position of said projections
143 may be as shown to allow (not shown) an armular disc to be inserted past said
projections so that said annular disc is held in position firmly compressing and
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pressure caused by squeezing the container urges slits
312 to open at least partially and sufficiently to

slits 312 in said annular valve insert 310. Said
linear or flat section 328 in conbination with the
convex and concave shapes of fornms novabl e di aphragm
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Methods have been devised for reducing the amount of oxygen which is transported
through the container or is contained in the unfilled head space in a container.

U.S. Pat. Nos. 5,202,052 and 5,364,555 describe pol‘ymeric material cartiers
containing oxygen scavenging material whereby the oxygen scavenging material is
activated by contact with water ot water vapor. However these materials méty be
activated prematurely from atmospheric moisture and oxygen surrounding the

material prior to use and thus lose effectiveness.
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sealing cover ( not shown) so as to retain said oxygen
scavenger material . Materials or blends of materials

of oxygen or noisture or other contam nants that nay
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hefgiet@riRuladfticRgd closare may be of a type that incorporates one or mote of

the following annular sealing means such as a wedge-seal or ring-seal respectively

sealingly engaging on the top inside edge/ top surface of the container neck opening or
a plug-seal or bore-seal sealingly engaging the inner surface of the container neck or
an outer neck ring seal sealingly engaging the upper outside surface of the container
neck and in such closures the said disc or other shaped item is affixed to the
underside of the top wall of the closure inside the diameter of the said annular seals.

limt the adver sePGEF/ABR2I05/001968
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permtting the passage of at |east oxygen and/or

car bon di oxi de and/or noi sture containing or having an
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an acid-activatable oxygen scavenger such as ferrous carbonate. The oxXygen
scavenger becomes activated when the polymeric material containing the oxygen

scavenger is contacted with an acid-containing liquid or foodstuff or

' an oxygen scavenging composition comprising an oxidizable organic compound, a

transition metal catalyst, optionally a polymeric; diluent, and a basic substance and to a
method which comprises compounding the basic substanice with the remaining
. components of the composition prior to exposing the composition to radiation, e.g.
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consi sting of an oxygen scavengi ng material conbi ned
wth a polyneric material nmay when the oxygen

t hrough exposure to anbi ent atnosphere be stored in
packagi ng whi ch excludes atnosphere and said packaglng
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depending from said skirl are frangible b.ridges 110 connecting tamper
evidence means 115 to the said skirt. Advantageously the said bridges must be

.constructed to as to resist the forces involved when folding the flaps 120 from the as

is active or may becone apCT/%B2005/001968



an annul ar sealing ring 14 1 which is also connected

to the skirtl 05 and which seal s against the top and
worooenessdde of an annul ar contai ner neck 200 aPCEHAL008001968

bore-seal 140 which seals on the inside wall of said

cont ai ner neck 200 an annul ar or interrupted annul ar

retention neans 15 1 to retaip a disc or other shaped

obj ect 160 consisting of a polynmeric material or a
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to prevent the lateral movement of this portion of the ¢losure during stripping of the
Aclosure from the mould. Lateral movement of this area will place stress on the said
frangible bridges which may fraciure either on ejection from the mould or later after
30 cooling. Alternatively the said bridges must be increased in dimension so as to resist
said stress. Making the said bridges thicker to resist stress of the ejection process is

one solution but this has the undesirable effect of making the bridges less frangible
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paral l el or tangent to the outside of the closure and
the 2 adjoining sides. Upon comencenent of the
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annular sealing member 130 and;

sealing surface 145 which seals against the top neck surface of a corresponding

30  container. Said sealing surface 145 may have one or more projections and;

} depending from lower surface 112 of the skirt 104 is tampc'r-ex./ident means consisting
of tamper band 110 which is connected to a sgid lower surface 112 by a frangible



appl i cati on AU2004/ 001035 . US Patents 6,551, 093,
6, 626,3 10 and 6, 640, 988 the subject nmatter of which
WO 200696636 er ence hereby i ncorporated herein. Ther/AD208801968
to produce said tanper evident closures are expensive
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Gif) Dispensing closures for liquids, such as oils. V
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tanper the frangible ribs connectmg the tamper-evident band to the skirt of the

- closure. Said engagement means having ramped surfaces which
cooperate during application of said closure to said container neck to
feduce rotational force on the tamper-evident band during application
reducing the possibility of severing the frangible ribs connecting the

. tamper-evident band to the skirt of the closure.

(i) Various means of employing an additional foil seal to ensure freshness
| of the contents of a container and which may include a means {o pierce -
the foil.

"(x)  Closures made of metal or plastic materials, or a combination of metal
and plastic materials as may be useful in hot fill or retorted or vacuum
seal packages.

(xi)  Containers made of plastic, metal and glass materials.

140 and sealing surface 145 and PEEAU06/001968
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limted to, a perforated or partially perforated
closure with flip top cover, a flexible nmenbrane with
cruciformor other pattern slits or openings to
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of the threaded closure tends to pronote severing of
the frangi ble ribs connecting the tanper-evident band
to the skirt of the closure. Said engagenent neans
havi ng ranped surfaces which cooperate during
application of said closure to said container neck to
reduce rotational force on the tanper-evident band
during application reducing the possibility of
severing the frangi ble ribs connecting the
tanper-evident band to the skirt of the closure. (iXx)
Vari ous neans of enploying an additional foil seal to
ensure freshness of the contents of a container and
whi ch may include a nmeans to pierce the foil. (x)
Cl osures made of netal or plastic materials, or a
conmbi nation of nmetal and plastic materials as may be
useful in hot fill or retorted or vacuum seal packages
(xi) Containers made of plastic, netal and gl ass
materials. .Although the various aspects of this
i nvention have been described with reference to
specific exanples it will be appreciated by those
skilled in the art that the invention nay be enbodi ed
i nmany ot her forns. CLAl M5



1. A container and a closure for connection to said

container, said closure including: an upper wall; a
W@ koosed3ss ned i ntegrally with and extendi ng doRemAD2i0§/001968
fromsaid upper wall, said skirt adapted to engage

with a neck portion of the container to secure the

cl osure to the container; a tanper-evident band
frangi bly connected to said ¥irt and having at |east
one tab which when the closure is fully applied to
s#FlABAt ai ner neck said tab is oriented i nwardly and

upiar dlayeohdiddy btk a@smerfer @nhdchEn ANEiAWBhERed RN IbRDVal
rotation os sald closure said free end of said tab

eripdyligZ:wi t h a correspondi ng tanper bead on a
corresgggﬁgcpg,agont ai ner neck to sever said frangible
connecti ons; the neck of the container includin

St anper aigbEdomrrdntegraloWEhyW s ening devwnyerdy from st i upper wall

t apRakirtadl I[kazmo eﬁ@z[g@ wifd afdQl prbi of 1RARARRE} ORe@fe thbBlosure
band fromthe skirt of the closure ; an inwardly and

dOMTREPHFRES | opi ng neck surface beneath said tanper
bead , awﬁhaﬁa&nwﬁdfmgmlyaﬁh&mnwwa skir@ el HOME welealt yne

sl opi ng surface urgi separ.at ed tanper:evi dent
barRIEEhRER @gclgwjl '&&W@Q o SR ppntaines ne %dc%% SrFEFe
10 ANBwHHRSHE QpivatlyGeidndtiaving a fee sil whiclhGicairesvabsitation os said
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neck of, the coptai ner The  cont ai ner. Iosure
o i e o SR PR P bR E P Pl Shorln SULF v abs
On sk tIDPce-cvidem dandto ficiitas sophuiatiin efitalgmd fiotrthe skirt of the
engagenent surfaces on said tabs of said

3¢ M8 >evi dent band to facilitate the breaki ng of the
’ band f momvandly sid dawnefardihdopdhosek eurface beneath said tamper bead ,

said neck surface, said inwardly and downwardly sloping surface urging said

separated tamper-gvident band downwards away from said skirt .

2. The container and closure for connection to said container as claimed in claim
20 1, wherein said closure further includes a sealing means depending from said upper

wall, gaid sealing means adapted to seal against the neck of the container.

3. The container enclosure as claimed in claim 1, wherein said projections

include one or more tamped surfaces which engage with engégement surfaces on said

tabs of said tamper-evident band to facilitate the breaking of the band from the skirt of
25 the closure,



