WO 02/ 074647 PCT/ AUO2/ 00312 A PUSH PULL CLOSURE 5 The present invention
relates to a push/pull closure. 10 Push/pull closures include a body part
that defwoagnass4putl et for the contents of a contai ner amdTaumlodzer part
that can slide on the body part between a closed position and an open
position. In the closed position the slider part closes the outlet so that
the 15 contents of the container can not be dispensed fromthe container
via the outlet. In the open position the slider art does not close the
outlet and the contents of the c&hﬁﬁﬁﬁquﬂ%1qﬁ9%ﬁWﬁed from the contai ner
via the outlet. 20 For product integrity reasons, there is an increasing
trend towards sealing food containers with a nenbrane seal, such as an

i nduction or conduction foil seal, that is applied to the containers

i medi ately after the containers are filled with a product and before 25
closures are |ocated on the containers. In order,to obtain access to the
product in such a container, it is necessary for a person to renove the
closure fromthe container, renove the seal ed nenbrane, and then re-locate

the closure on the cont @pelrdsRrithentastioh ¢@TRE &d b uaRdiabl e
push/pul |l closures, this sequence of steps at the very ledast iS an

inconvenience‘%Hﬂfqﬁ?-nany I nstances results in product spillage. The first
aspect of the present invention is 35 concerned with alleviating this

PCT ALD2I D8312 2" Anot FAPTHES SHRRsE B TRg e PP e FAT Al ae
defines an outlet for the contents of a container and a
slider part that can slide on the body part between a
closed position and an open position. In the closed
position the slider part closes the outlet so that the

15 contents of the container can not be dispensed from the

container via the outlet. In the open position the slider
part does not close the outlet and the contents of the

container can be poured from the container wvia the outlet.

20 For product integrity reasons, therxe is an
increasing trend towards sealing food containers with a
membrane seal, such as an induction or conduction foil
seal, that is applied to the containers immediately after
the containers are filled with a product and before

25 closures are located on the containers. In order to
obtain access to the product in such a container, it is
necegsary for a person to remove the closure from the
container, remove the sealed membrane, and then re-locate
the closure on the container. In the case of commercially

30 available pﬁsh/pull closures, this sequence of steps at
the very least is an inconvenience and in many instances

results in product spillage.

The first aspect of the present invention is
35 concerned with alleviating this disadvantage of

commercially available push/pull closures.



push/pull closures is that it is often the case that a partial vacuumis
created as the contents are dispensed froma container that has one of

t hese cl oworee®746The 5 problem arises particularly in situ@Croageidaee a
person drinks directly fromthe container. The partial vacuumis a
consequence of limted, if any, air flow into the container via the open
closure as the contents are being dispensed fromthe container. The

Betion 10 al | ow nake. upABPEheE ALERRVRRE=EE PR RUPSPRC LTI, 2TBI080IA L he

action to all ow make- up™aPF
parti al vacuuputhgpulllowllogueessiepphag ithesdofpenschg easki ehathan

desired. 15 The, gecond.asnect -0k LOgA" eseRhol BYSALLOD L3 Goagerned with
al l eviating t R “aifsadfan age-o comerci a Fy avartabl & pusﬁ %u
cl osures. Accbrdinng tonthaneikr $hagspest ook dlfethreeenilos2@eisnvelbeon t here

|'s provided apPHﬁEéRUEkiEEQSEEEFﬁahlérlgoEhaEEEHaSEBESCQPEQE”QVpQQ&BHQ a
neck that defines an_ opening of the container and a seal that Closes the
openi ng and s@&LBkEnAiEBREAVNEFOM kBecFaRGRARREe| uEPRRgPREG1RA) VACHEBY 1Bar t

that includesy gbhsdqliezékeogetim@Relihatl fi Balydas-ar1Bassageael or

di spensing the contents of &he contahner, t he nﬁézle section 30, including
an outl et end°SRE2IREENVARnERe SBSP FLFEFRG28| LRENEOREPPFSa2EENPELREr neck
engagi ng sect daspehaed [Epomt ehet benkatdnepart The phetdalt #aeanm 35 neck; and

(1T1) an ganula seetionhaying.aq LRoSt URLALY."0:02hY7 4040 BETL4U02/ 00312
3 and an outér margin, the rrner nargrn

action to allow make-up air to enter the container in

order to avoid the partial vacuum from slowing or stopping

the dispensing earlier than desired.

15 The second aspect of the present invention is
concerned with alleviating this disadvantage of

commercially available push/pull closures.

According to the first aspect of the present
20 invention there is provided a push/pull closure for a
container, the container having a neck that defines an
opening of the container and a seal that closes the

opening and seals the container, the closure including:
25 (a) a body part that includes:

(i) a nozzle section that includes a
passageway for dispensing the contents of
the container, the nozzle section

30 including an outlet end and a container

seal piercing element;
(ii) a container neck engaging section that
locates the body part on the container

35 neck; and

(iidi) an annular section having an inner margin



bei ng connected to the nozzle section and the outer margi n being connected
to the container neck engagi ng section, and the 5 annul ar section being
novabl e iWOan/074@¥eErcentre action between a raised positi @eTaacdiower ed
positi on whereby, when the closure is |ocated on the container with the
seal intact and with 10 the annular sectign_in the raised position,
novenment of the annular section fromthe raised position to the | owered
position noves the nmenbrane piercjn el enent downwardly and pierces the 15
contai ner seal; and (b) a sli dé‘lndpé%t AT ERT LR dEHS ™R THFER t he
body part between a cl osed posibdioy idonnadutedd tHe tid dizzlal isexdtdsRs arlde
outlet end 20 of the nozzle seg: I on ortrI]natr i.r11_1 se t he or.ent %:oOft tehe
cont ai ner can not be dispense V19 SA%eT ad TEh T AR open p05|ht|on in
which the slider part does not ccoltesimerhaesikt |estgagricigmssatiiori.n amse tthe 25
contents of the container can Qg dijshensed i oH ‘i:etif}% fl1engd, Freferably

the closure is a two-piece construction wth the Dody part being one part
and the 30 slider part being CfersERdrepAqtion datwasis & F@dissd

Preferably the body part is rm|)ql,lc,(1qci;ii¢ﬁ1 AR Rl AGweddD Pk i idH Wieradyeri al .
35 Preferably the annul ar sectign of  the bodP/ part _is rmdul ded ien t he

rai sed position. WD 02/ 074647 rey 1s located on th
container with the seal intact and with

10 the annular section in the raised
position, movement of the annular section
from the raised position to the lowered
position moves the membrane piercing
element downwardly and pierces the

15 container seal; and

(b) a slider part that can slide in relation to
the body part between a closed position in
which the slider part closes the outlet end

20 of the nozzle section so that in use the
contents of the container can not be
dispensed via the outlet end and an open
position in which the slider part does not
close the outlet end whereby in use the

25 contents of the container can be dispensed

via the outlet end.

Preferably the closure is a two-piece
construction with the body part being one part and the

30 slider part being the other part of the constructionm.

Preferably the body part is moulded in one piece

from a plastics material.

35 Preferably the annular section of the body part

is moulded in the raised position.



Preferably the annular section remains in the |owered position after being
noved fromthe raised position to the |owered position and during
subsequenwo mowesent of the slider part between the cl ose@cpodiotiex2 5 and
the open position. Preferably the seal is a nenbrane seal. Preferably the
nozzl e section includes a 10 container segl piercing elenment for piercing
the container seal. Preferably the contai ner seal piercing el enent

i ncl udes a downwardly dege ding.wal]. 15 P eferablg the wall is Sgﬁ ed so
that two dianetrically? ﬁgﬁgﬁ 1¥cERP oRRRBL Y nESREF PR CHRPALES alB t he
cont ai ner sealloWetedepokhetioncaficersbeinghmowakl freanthet rbheedont ai ner

seal. 20 Preferab the nozzle secti.on includes I endi ng
rongs in boaPas6%X9ﬁe%?w§£8uﬁfwﬁredsBgfﬁgkéno - ﬁguﬁggﬁnggggﬁéﬁggﬁe cut

p g g p

cont ai ner seaimofempat déwther gljide25pArtobdiwgeno thkecdoseddpaspédonof t he

present igwvephjizopptheheni §o8Lgeop 0vi ded a push/pull closure for a
container, the container having a neck that defines an opening of the

container, the closure including: 30 (a) a body part that includes: (i) a

nozzl e section that inchydesrablpachagsuay i8radmspBPshadsthe.contents of
35 the container, the nozzle section including a nozzle wall that forns the

passageway, an inlet end, and an outl et
Preferably the nozzle section includes a

10 container seal piercing element for piercing the container

seal.

Preferably the container seal piercing element
includes a downwardly depending wall.
15
Preferably the wall is shaped so that two
diametrically opposed sections of the wall contact and cut
the container seal before other sections of the wall
contact the container seal.
20
Preferably the nozzle section includes two
downwardly depending prongs in board of the two cutting
sections of the wall to push the cut container seal flaps
downwardly.
25
According to the second aspect of the present
invention there is also provided a push/pull closure for a
container, the container having a neck that defines an
opening of the container, the closure including:
30
(a) a body part that includes:

(1) a nozzle section that includes a
passageway for dispensing the contents of
35 the container, the nozzle section
including a nozzle wall that forms the

passageway, an inlet end, and an outlet



WO 02/ 074647 PCT/ AU0O2/00312 5 end; and (ii) a contai ner neck engagi ng
section that |ocates the body part on the container 5 neck; and (b) a
slider pawD olate4tan slide in relation to the body part Pemmamnoasiel osed
position in which the slider part closes the outlet end 10 of the nozzle
section so that in use the contents of the container can not be dispensed
via the outlet end and an open position in which the slider part does not
close the outlet end and the contents of the 15 container can be dispensed
via the outlet end; and the cl9s0fe®®eing characterised by an air vent for
allowing air to flowinto the contalner to bal ance outflow 20 of the

contents of the contain &aéla the, gﬁgé#ﬁééqg%éﬁn Hg??%e % &é@f&ne%ﬁgt

| ocat ed on the contai ner d the par en position and
the contents of the container kﬂ@ﬁtﬁ#r@h@ﬁ@@@mseﬂrtr@M1th@ comtaimer, and
the closure being further charagdgri sggqby the air vent 25 being cl osed
when the slider part is in the closed position. Preferably the location of
the air vent is selected to minimse entrainnent of air in the contents of

30 the container as the (ggnt antsala@_e bah.»m.gt%%peasleélﬁa@mlhhgemaw
Preferably the nozzle sectlon |n éQes an nnu ar ik%é whi ch recelves a
|

| oner section of the slider 98YaRE Sﬁntﬁe g PRSAEioN d&s
bet ween the cl osed positionwhﬂdhthheop&ﬂdpmsphm@ncloses the outlet end

10 of the nozzle section so that in use the
contents of the container can not be
dispensed via the outlet end and an open
position in which the slider part does not
close the outlet end and the contents of the

15 container can be dispensed via the outlet

end; and

the closure being characterised by an air vent for
allowing air to flow into the container to balance outflow

20 of the contents of the container via the nozzle section
when the closure is located on the container and the
slider part is in the open position and the contents of
the container are being dispensed from the container, and
the closure being further characterised by the air vent

25 being closed when the slider part is in the closed

position.

Preferably the location of the air vent is
selected to minimise entrainment of air in the contents of
30 the container as the contents are being dispensed from the

container.

Preferably the nozzle section includes an annular
cavity which receives a lower section of the slider part
35 and in which the slider part slides between the closed

position and the open position.



WO 02/ 074647 PCT/ AU02/00312 - 6 Preferably the cavity has an open upper
end and a closed lower end. Preferably the width of the cavity is selected
so 5 thawotoke7shi der part is retained in the closed posi tPCamua/oodigast in
part by an interference fit between the slider part and walls of the body
part that define the cavity. Preferably ghe width of the cavity decreases
with 10 distance fromthe upper end so that there is an increasing

interference fit as theP f!e bl rtth scarg%_eydﬂgé)rgt (}pe_ﬁ) Sél{do éo the
es a

closed position. Prefera nozz sec lon 1nclu

and t he cavi taldsedicidvrnl Q;ydt he nozzl e wall and the outer vvaI I.
Preferably the nozzle wall is cylindrical and the outer wall converges
towards the | ower end so that the 20 wi dth of the cavity decreases with

di stance fromthe uppePreifFabie Hig Widhh @ the i9puitharks ekt R e
wal | that foee tdiee GEVider pRriVid dddHimdd aﬂgetfl’@é\tcl&é@d qs&é)iwléﬁleat

slider part .slides, a al t the nozzl e wa L ereb S e.air vent
when the slid&? %a ?*lea%lﬁ%%rﬁ)?fs‘?nf‘f%rfl%g’%"e a‘i‘ﬁ‘err"t S be in
t he cl osed | qwart em:tiuialléleof:ashé yoodl tgaitthi tshaiir réanframeenthe prattwbl y t he

slider part seals the air vent when the slider part is in the closed 35

position. The closure nmay have nore than one air vent. WO 02/ 074647
PCT/ AUO2/ 00312 7 Preferably the width of the cavity decreases with

10 distance from the upper end so that there is an increasing
interference fit as the slider part is moved from the open

position to the closed position.

Preferably the nozzle section includes an outer
15 wall and the cavity is defined by the nozzle wall and the
outer wall.

Preferably the nozzle wall is cylindrical and the
outer wall converges towards the lower end so that the
20 width of the cavity decreases with distance from the upper

end.

The air vent may be in a part of the nozzle wall
that forms the cavity.

25
With this arrangement, preferably the slider part
slides against the nozzle wall and thereby seals the air
vent when the slider part is in the closed position.
30 The air vent may be in the closed lower end of

the cavity.
With this arrangement, preferably the slider part
seals the air vent when the slider part is in the closed

35 position.

The closure may have more than one air vent.



Preferably the container includes a seal that closes the opening of the
contai ner and seals the container. 5 Preferably the seal is a nenbrane
seal . PrwDexabiey7t he nozzl e section includes a contai nePCTedi02/p0xeci ng
el enment. 10 Preferably the body part includes an annular section that is
connected at an inner margin to the nozzle _section and at an outer nargin
to the container neck engaging section and is novable in an overcentre
action 15 between a raised position and a | owered position whereby, when
the closure is |ocated on the container with the seal intact and with the
annul ar section in the Beafmthblpodihe crontmirareningfudde amralrtat i on

fromthe rai sethsOSAL Wpdiisdd ot MRS SbORAd P VS 1 becggal i erci ng

20 el emrent downwardly pl erces cont ai ner al. According to the
present inverRYMFR¥HE¥e is also provided, in conbination, a container
having a geck that defines an opening of the container and a seal that

cl oses 25 the opening and seal s the container, and_a push/ | closure in
accordance with the fi rpﬁe%sﬁ?é@ty eth?eeaali merft i’%ﬁi“lﬁ‘?ﬂtf‘es%%f ed above
| ocated on the container with the annular section in the raised position.

30 According to the prese | nti.on there is also ravided, in

conbi nation, a contai n?r%aevﬁan@gg’a trPeecl?cﬁ'uza]te Fetines an olbeensl'dnag of the
cont ai ner, ameprtgpinty pteal pleoseing ielewewtdance with the second aspect of
the invegtion as described above |ocated on the container. 35 The present

i nvention is described further by way of exanple with reference to the
acconpanyi ng draw ngs, ®feferably the body part includes an annular

section that is connected at an inner margin to the nozzle
section and at an outer margin to the container neck
engaging section and is movable in an overcentre action

15 Dbetween a raised position and a lowered position whereby,
when the closure is located on the container with the seal
intact and with the annular section in the raised
position, movement of the annular section from the raised
position to the lowered position moves the seal piercing

20 element downwardly and pierces the container seal.

According to the present invention there is also
provided, in combination, a container having a neck that
defines an opening of the container and a seal that closes

25 the opening and seals the container, and a push/pull
closure in accordance with the first aspect of the
invention as described above located on the container with

the annular section in the raised position.

30 According to the present invention there is also
provided, in combination, a container having a neck that
defines an opening of the container, and a push/pull
closure in accordance with the second aspect of the
invention as described above located on the container.

35

The present invention is described further by way

of example with reference to the accompanying drawings, of



WO 02/ 074647 PCT/ AUO2/ 00312 8 which: Figure 1 is a side view of a
preferred enbodi nent of a closure of the present invention |ocated on a 5
cont ai nerwvowihetthe cl osure in a raised, closed position pamdutobeoxont ai ner
havi ng an intact nmenbrane seal, and with an overcap |ocated on the
closure;, Figure 2 is a top view of the 10gcl.osure/contai ner/overcap shown
in Figure 1; Figures 3 and 4 are vertical sections along the lines CC and
D-D of Figure %i a9 Figure 5 is an enlargenent of Figure 3; Figures 6 to 9
correspond to |gures 1to 4, respectively, and show only the closure
shown in these Figures; 20 Flgures 10 and 11 are top and undersi de

perspective views of they shasy & show 4l FHOWres 4 ;BPe@erré:élgé’xEﬁo&Em ot &

si de vi ew of the 25 cl osure/ contai ner/ overcap shown 1n Flgures to 11 with
the closure i?fa2|ehesere ef okhe B%%???Banﬁeﬂhieh ipeatefo’@ra pierces the

nenbrane seal c@ﬁtab@eﬁpn&ﬂtﬂeehe FéD85€rd 3ih Sadrh0Bed| e&aefseahgo%tlon
cl osure/ contain overcagﬁshomnaln Figure,12; Figures 14 and

vertical sect?¥AstBF ofgPERLReF | hR¥ing pan iinpagt JRerbEare §§a135aﬁﬁgHFE§ 16

to 19 correspamdoterdagulesaliddtonlbhe ¢kspacéjvely and show only the
cl osure shown in these Figures; WO 02/074647 PCT/ AU0O2/ 00312 9 Figures 20

and 21 are top and undersi de
Figure 2 is a top view of the

10 closure/container/overcap shown in Figure 1;

Figures 3 and 4 are vertical sections along the
lines C-C and D-D of Figure 2;

15 Figure 5 is an enlargement of Figure 3;

Figures 6 to 9 correspond to Figures 1 to 4,
respectively, and show only the closure shown in these
Figures;

20
Figures 10 and 11 are top and underside

perspective views of the closure shown in Figures 1 to 9;

Figure 12 is a side view of the
25 closure/container/overcap shown in Figures 1 to 11 with
the closure in a lowered, closed position in which the

closure pierces the membrane seal of the container;

Figure 13 is a top view of the

30 closure/container/overcap shown in Figure 12;

Figures 14 and 15 are vertical sections along the
lines A-A and B-B of Figure 13;

35 Figures 16 to 19 correspond to Figures 12 to 15,
respectively and show only the closure shown in these

Figures;



perspective views of the closure shown in Figures 12 to 19; 5 Figure 22 is
a side view of the closure shown in Figures 1 to 21 with the closure in an
open posiwDm/746F gure 23 is a top view of the 10 cl osurecanttacnexi2over cap
shown in Figure 22; Figures 24 and 25 are vertical sections along the

lines A-A and B-B of Figure 23; 15 Figureg 26 and 27 are top and undersi de
perspective views of the closure shown in Figures 22 to 25; Figure 28 is a
side view of the closure shown in 20 Figures 1 to 27 at a first stage of
assenbling the closure in a manufacturing line; Figure 29 is a top view of
the closure shown in Figuereed20 28nd Jlrase 3opnand lundersddei cal sections
along the |ingssfelpd POl of! B CoPdsulh Oh6in S2naplodiedr g2t 08 and
under si de 30 ferspectlve vi ews of osure shown in Flgures 28 to 3
and Figure 34195 a top view of the contalner after the closure has been
noved-to the | owered, closed position 35 shown in Figures 12 to 15 in
whi ch the cl osure pier the nprane_s pf the container, the Figure
illustrating the conflékﬁ o*st%esﬁiﬁﬁY%ﬁ% %gafh%fgt?sﬁﬁ?ngh%V%ri%d VO
02/ 074647 PCT¥ #giP¢9H0B1Lo 21bﬂlthythéectbsaneelnTha ppeh/ puklitébasure shown
in the Figures is adapted for use on a container 29 that has a neck 5 that

Figure 23 is a top view of the

10 closure/container/overcap shown in Figure 22;

Figures 24 and 25 are vertical sections along the
lines A-A and B-B of Figure 23;

15 Figures 26 and 27 are top and underside
perspective views of the closure shown in Figures 22 to
25;

Figure 28 is a side view of the closure shown in
20 Figures 1 to 27 at a first stage of assembling the closure

in a manufacturing line;

Figure 29 is a top view of the closure shown in
Figure 28;
25
Figures 30 and 31 are vertical sections along the
lines C-C and D-D of Figure 29;

Figures 32 and 33 are top and underside
30 perspective views of the closure shown in Figures 28 to
31; and

Figure 34 is a top view of the container after

the closure has been moved to the lowered, closed position

35 shown in Figures 12 to 15 in which the closure pierces the
membrane seal of the container, the Figure illustrating

the configuration of the membrane seal after being pierced



5 defines a container opening 79 and a nenbrane seal 7 such as induction or
conduction foil seal that is applied to the container opening after the
cont ai nerwp92frdéhed with product and before the closure iPE€TIAI®avEd2on t he
container. 10 The closure is also adapted to be used in conjunction with
an overcap 91. The closure incorporates_thg above-described 15 first and
second aspects of the invention. It is noted that the present invention is
not limted to closures that incorporate both aspects of the invention and
extends to ar¥af ﬁP?“Fﬁ'mhich cl osures incorporate one aspect only. 20
The closure is a two-piece construction that is injection noulded in the

form shown in the Figur fro I table_plastics.material.. 25 A,
preferred plastics nate?ﬁglPthZBPégtﬁngﬁgg SahVFsﬁni%%FsﬁkgPrﬁgué
practice to usdabited Woul disegogr adeonratiaeiral2 St thiay detsi ennesd & dhedure
component s; - RRIEYGLRY LCRSS RS BRLAd o 7o anll & FRpAHARRSY B GulEy 1O
provi de high inpact resistance. 30 The Cl osure 1 ncludes a bo %_part,
general |y i d@ft APOEGEHP™ RE FAREETion fRdl gerilnddadn iGuEPBLirg TOFi gures
5, 24 and 25) ther cbhtagariredpenihg AF teenirdleN@bontdithed Sld FALIRA twith t hat
can slide on the bo%y 5%; % 35 gﬁymegn a closeﬂ posi tion 05 t he cl osure
(shown in Fi gBFeguct @ %F QRE EheoSEISHSE LiSor°GR e OF e (shown in
Fi gures 22 tocdhraii®rQ2/ 074647 PCT/ AU02/ 00312 - 11

10

The closure is also adapted to be used in

conjunction wéth an overcap 91.

. The closure incorporates the above-described
15 first and second aspects of the invention. It is noted
that the present invention is not limited to closures that
incorporate both aspects of the invention and extends to
arrangements in which closures incorporate one aspect
only.
20
The closure is a two-piece construction that is
injection moulded in the form shown in the Figures from a

suitable plastics material.

25 A preferred plastics material is polyethylene.
Whilst it is not usual practice to use blow moulding grade
material to injection mould closure components,
polyethylene is preferred in the present instance in orxder
to provide high impact resistance.

30

The closure includes a body part, generally
identified by the numeral 3, that defines an outlet 11
(Figures 5, 24 and 25) for the contents of the container
and a slider part 41 that can slide on the body part 3

35 Dbetween a closed position of the closure (shown in Figures
1 to 21) and an open position of the closure (shown in
Figures 22 to 27).



Wth particular reference to Figure 5 the body part 3 includes: 5 (a) a
nozzl e section 15 that includes a central passageway 17 for dispensing the
cont ent s wbD 020he4tont ai ner, the nozzle section 15 incl udi mgTiAt@200iket 11
(hereinafter "the outlet end 11") and a contai ner nenbrane 10 piercing
element in the formof a downwardly-depengjng circular wall 19 that has a
sharp cutting edge that is located a short distance above the nenbrane
seal 7 when the closure is first positioned on the 15 container as shown
in Figures 1 to 11; (b) a container neck engaging section in the form of
an internally-threaded Wkih tpaitidintar |neigrsnedctdofigwee t53 e thedy
cont ai ner 20 & $ by.prgaging an external thread on the container neck
5; (c¢) an annular section in the formof a nenbrane 23 that is connected
at an inner margin to 25 the nozzle section 15 and at an outer margin to

the skirts21 and is noVEd) € & MEsz1OVESEEIGH CLACEHOE DREVEESs 2o bS€Hal

position shown in Figures 1 to 11 and | ower ed osjtion shown in Figures
12 to 21; and 30 (d) & t anpeRSRRAYRARY HOh( S CHPRERTLRS by LFPRERREE o he

| ower end of the skirt 21. the ceont=ehtkety tiee appzele atedtismnmishe 35
Shown in Figures T to 11 fo PHEMSHE e poor fe b in bkt inef GhFcecs ™ o o1
moves the downwardly WO 02/ 0quiuat PETd ALD?) 008d2a container membrane
10 plercing element in the form of a
downwardly-depending circular wall 19 that
has a sharp cutting edge that is located a
short distance above the membrane seal 7
when the closure is first positioned on the

15 container as shown in Figures 1 to 11;

(b) a container neck engaging section in the
form of an intermally-threaded skirt 21 that
locates the body part 3 on the container

20 neck 5 by engaging an external thread on the

container neck 5;

(c) an annular section in the form of a membrane
23 that is commected at an inner margin to
25 the nozzle section 15 and at an outer margin
to the skirt 21 and is movable in an
overcentre action between a raised position
shown in Figures 1 to 11 and a lowered
position shown in Figures 12 to 21; and
30
(d) a tamper evident band 77 connected by
bridges to the lower end of the skirt 21.

It can readily be appreciated from the
35 Figures that downward movement of the membrane 23 from the
raised position shown in Figures 1 to 11 to the lowered

position shown in Figures 12 to 21 moves the downwardly-



- 12 depending wall 19 of the nozzle section 15 into contact wth and
thereafter through the nenbrane 7 and pierces the nenbrane 7. 5 Wth

parti cul aworoefoetsehce to Figure 5, the connections betwee®Crhdoonoae nargi n
of the annular menbrane 23 and the skirt 21 and between the inner margin
of the annul ar nenbrane 23 and the nozzlejgection 15 act as hinges 93, 107
that facilitates downward novenent of the 10 annul ar nmenbrane 23 between

the raised and the.lowere sitions. With further reference to.Figure 5,
the ciroular SoBFRatgSt RatL, 7h0E, ABR pdkkls, YakEikn: 1or Lhhe shiiretls
section' 15 i swithvaddsbheneaftey thapeghi thel yenppeved?7 svdt pdrrc8s &het he
wal | are | onwephhagnthe remai nder of the wall. These sections 85 contact
and thereby cut the nenbrane seal 7 before other sections of the wall 19.

20 In addition, the nozzle section 15 includes two dianetrically opposed

downwar dl ¥ dependi ng predge Sarthetladl ecEabentd b rhgugecti ogre85. The
prongs 83 are provided tﬁ gush the cut nenbrane seal g downwardly. 25 In
8PP aR§ Fof

thi s connecti 3R eRE HefRt BgetﬂBteEupﬁFﬁéns8 t iF0fis 28BBYafd t he prongs
83 i s desi gnedemhbréne 2avand thenckgrtr agnantisbetwkba mhebhianersmalgint hat

would fall ipto e t h ntai.neg; voi d tti a. large
di sc of the n%%bF%%eaéggﬁgg @ﬁ%%r§8§|ggféﬁﬁ ?h oﬁg%z? esggﬁgangg 88%tents,
and (c) positasnhihgegup3ndffr thet fsalilitsteshdownwaddemonemensl ofb&ble to
its origijngal aﬂmi&f%ewegna BS’ ARwSLA' LA d&agéeag Laoghghio&@?tea' ner
and thereby restricts or blocks altogether Further alspen5|ng of the
cont ai ner conP@®t§1088.The applicant has found that one of the two

With further reference to Figure 5, the circular
wall 19 that forms the piercing element of the nozzle
15 section 15 is curved so that two diametrically opposed
sections 85 of the wall are lower than the remainder of
the wall. These sections 85 contact and thereby cut the

membrane seal 7 before other sections of the wall 19.

20 In addition, the nozzle section 15 includes two
diametrically opposed downwardly depending prongs 83 that
are inboard of the sections 85. The prongs 83 are provided

to push the cut membrane seal 7 downwardly.

25 In this connection, the arrangement of the
cutting sections 85 and the prongs 83 is designed to (a)
avoid forming fragments of the membrane seal 7 that would
£fall into the contents of the container; (b) avoid cutting
a large disc of the membrane seal 7 that would fall into

30 the container contents, and (c) position the cut membrane
seal 7 so that it does not fold back to its original
position when a person starts drinking from the container
and thereby restricts or blocks altogether further
dispensing of the container contents.

35

The applicant has found that one of the two

cutting sections 85 cuts the membrane seal 7 before the



cutting sections 85 cuts the nmenbrane seal 7 before the WO 02/ 074647

PCT/ AU02/ 00312 - 13 other cutting section 85 and the resultant cut is

| arger twam2ohet7 made by the other cutting section 85. A®Ca/Awensaguence,
the prong 83 that is inboard of the first-to- cut cutting section 85 pushes
the nenbrane seal 7 on that 5 side of thejgontai ner opening dowmwardly to a
greater extent than the other prong 83 and forns a relatively |arger

[ 87 h . ' 89
CBrours 34y (pEHEF it eERUPREEEIN b9°a00"She | PROuIERRR BLE) RPRALDE,TD,
the applicantthas thahdnediat byhthef orhari ontbinghsestpanaBé.opdai Ags 87, 89

in the menbrans,ss&@knde! Stﬂ@”ﬁibﬁ{;abﬁ{:ﬂm:t s YhB}S’QQHnEfOEhQ' EE?%QELEG the
contents of the contalner. S ecificall t he applicant 15 has _found. that

the | arger op@WFnguBYingcEREE1AR %ﬁtPBFhﬁﬁrth?ﬁ@e@BﬁFﬁFn§Fa&oﬁt@ﬁt§h§ﬁd t he
separ at e $hal §£4e OPENLRE 88ntbeﬁeﬂespaﬁ1ﬁgrdaaﬁﬁagam@ytbhat gekhews air to

repl ace the coptaj ne ents. as they a ed fromthe container.
The annul ar d%ﬁg?%hetég Hg g §F|E§?¥9aﬁg g?EmFo?nﬁﬁg 5VRa¥ the
nmenbrane 23 rkangas bpenhnglaMBKEﬂgupeanbouompamadinothareshéi t(andl

whi | e the 5"%%éa93§% %eﬁfn gﬁd(Pgé&§8”3 P tﬁéesﬁgfﬁgd igh @eDBEhE ons.

25 As noted a osur |ncIu s a slhider can'slide in
relation to t#tdeo2f| theeconbaings. bet ween t he closed position shown in
Figures 3oto 21 and the open position shown in Figures 22 to 27. 30 The
slider part 41 is nmounted concentrically on the nozzle section 15 and is
not held in position by B¢aEbicei ntle prePiienRt WrenfaurfethdtzEResection

15. Wth partierhatiorf 6£core bephtgHecopenihgsSB77ed in the membrane
seal 7 is beneficial from the viewpoint of dispensing the
contents of the container. Specifically, the applicant

15 has found that the larger opening 87 becomes an outlet for
the container contents and the separate smaller opening 89
becomes an air passageway that allows air to replace the

container contents as they are removed from the container.

20 The annular membrane 23 and the slider part 41
are formed so that the membrane 23 remains in the lowered
position shown in Figures 12 to 21 while the slider part

41 is moved between the closed and open positions.

25 As noted above, the closure includes a slider
part 41 that can slide in relation to the nozzle section
15 between the closed position shown in Figures 1 to 21

and the open position shown in Figures 22 to 27.

30 The slider part 41 is mounted concentrically on
the nozzle section 15 and is not held in position by

locator rings positioned within the nozzle section 15.

With particular reference to Figure 5, the slider
35 part 41 includes a cylindrical side wall 61 and a top wall
59.



35 part 41 includes a cylindrical side wall 61 and a top wall 59. WO

02/ 074647 PCT/ AU02/00312 - 14 In the closed position shown in Figures 1
to 21 thwokiodsn7 part 41 cl oses the outlet end 11 of thePedzaloe/ooBecti on
15 so that the contents of the container can not be dispensed via the
outlet end 11. in the open position 5 shpyn.in Figures 22 to 27 the slider
part 41 does not close the outlet end 11 and the contents of the container

can be di scharged via t puLl g io§§§ %&$1%¥$Q £ES %%lca ELgée CEO ?} 31

Figure 5, the nozzle section es a c nozz
t hat definesthﬁeSbéésagpaay ﬁérCEcspenshﬁgouhéeEOQFénﬂé of the neanﬂalner

via the OUt|eée89§oﬂ115TQS EH&E'EhéeEBhEQnEQ BESEhénEbﬂﬁﬁinQQ éQHUhBE 15
cavity 35 that receives the slider pa and in whic he slider part 41

sl i des betmeehetﬁéSEFﬁgéé ﬁbélFP8n°&ﬁaettﬂ%dobén pS@lFP6n°BFHtHQS§FF8§r
part 41. Be snRywhYinSrhgaras QpeeouweEhenglaaérapai:eseg! ddes! ﬁwer end.
The cavity 35 i de;hned b the aoié %agg and. an qut of the
nozzl e sectiofi ﬁge g BHF 788 PgECRFPBHPL R gﬁeF°Eﬁ81P8rthe

| ower end 25 eanges dnhhhahgedovihethalbuBletVéha ihis arrangenent, the

wi dth of the cavity 35 decreases with distance from the upper end. This

has the effect of providing an increasing interference fit of the slider
part 41 in the cavity Wbthspaheichlaerreberende|tobRiagreavbedthe nhezle

cl osed p9§ﬂtIQQCEBQnthsslﬁeiﬁaéstg é§§£ﬁ&rh8aiehéhQigngE§ 38! Legk part 41
in the closed _position, Oher factorS that contribute to retainin

slider part 4defimefethpoReaspEeVRYofiokr §1ERBNEdRgathe contents O% the

container wvia the outlet end 11.

The nozzle section 15 also includes an annular
15 cavity 35 that receives the slider part 41 and in which
the slider part 41 slides between the closed position and

the open position of the slider part 41.

The cavity 35 has an open upper end and a closed

20 lower end.

The cavity 35 is defined by the nozzle wall 31
and an outer wall 37 of the nozzle section 15. The outer
wall 37 converges from the upper end to the lower end

25 merges with the nozzle wall 31. With this arrangement,
the width of the cavity 35 decreases with distance from
the upper end. This has the effect of providing an
increasing interference fit of the slider part 41 in the
cavity 35 as the slider part 41 is being moved to the

30 closed position and this serves to assist in retaining the

slider part 41 in the closed position.

Other factors that contribute to retaining the
slider part 41 in the closed position are the contact
35 pressure of the slider part 41 against the nozzle wall 31
and the contact pressure of the top wall 59 of the slider

part 41 against the end piece 79 of the nozzle section 15.



35 pressure of the slider part 41 against the nozzle wall 31 and the
contact pressure of the top wall 59 of the slider part 41 against the end
pi ece 79 wD oeioatennzzl e section 15. WO 02/ 074647 PCT/ AU02/ @031aj02/08312W t h
reference to Figures 4, 15, 19, 21, 25 and 27, the closure further
includes an air vent 71 located in the cl.gsed end of the cavity 35 of the
nozzl e section 15. 5 The purpose of the air vent 71 is to allowair to
flow into the container to balance outfl ow of the contents of the

contai ner via the nozzle section 15 when the slider part 41 is in the open
position and the contentitl ddferkhcpiiigiumise Qeilly dispaised@s ramt he

container. Th osi,tio of t he. ai.r, vent 71 S sel ect ed SO :P the ir
vent 71 is op:zn'ro'vwstte}h tHe 1‘F‘f%efrl‘lrt-‘l'letr cilsu| n atrhea%xbe%erbom i OnC SHOWN T N

Fi gures 22 to tig aridderd crobaaf 115194\k®v1tﬂf1e X igdertipmrnozdl e sséqtidmwe % osed
position shown in Figures 1 to 27. The latter consideration is inportant
in order to prevent |eakage of the contents of the container when the
closure is closed. 20 TH&p@iumane &f tthe Air want 7L ¢ desrklwdia tso

that the air veny thic B (Antile@ScP sl H& fSorE1dhoPUhE cSiiedds Of

t he nozzl e sect 15 in order to mnlms entrai pnent _of_air in the
contents bei ngfé q'éep SRAPIASE (H HhS SFRFEIRP ol I"é]t‘e%n'bhﬁlsl:'z%e’t/vt h
particul ar refgmnca t:cs F‘.u:guﬂﬁe Enpetﬂtq:<ﬁ11ﬂ.ory\/edﬂd 6dhofcdiieests def foat 41
contacts d sli es a the oy ter ace of the nozzle waII 31.

Speci fi ca?py, C%Ihealsrt wa? I eB’qu ncJISLPaees e\gl Har ex? RS ng 30

circunferential beads 97, 99, 101 that contact and slide against the outer
surface of the nozzle Walye 33sition of the air vent 71 is selected so
that the air vent 71 is open when the slider part 41 is in
the open position shown in Figures 22 to 27 and is closed
15 when the slider part 41 is in the closed position shown in
Figures 1 to 27. The latter consideration is important in
order to prevent leakage of the contents of the container

when the closure is closed.

20 The position of the air vent 71 is also selected
so that the air vent 71 is as far away as possible from
the outlet end 11 of the nozzle section 15 in order to
minimise entrainment of air in the contents being
dispensed via the passageway and the outlet end 11.

25

With particular reference to Figure 5, the side
wall 61 of the slider part 41 contacts and slides against
the outer surface of the nozzle wall 31. Specifically,
the side wall 61 includes 3 inwardly extending

30 circumferential beads 97, 99, 101 that contact and slide

against the outer surface of the nozzle wall 33.

In addition, the side wall 61 includes an upper
outer retaining bead or lip 95.
35
With further reference to Figure 5, the lower
bead 97 seals the air vent 71 when the slider part 41 is



In addition, the side wall 61 includes an upper outer retaining bead or
lip 95. 35 Wth further reference to Figure 5 the |ower bead 97 seals the
air vent wWooaoews4t he slider part 41 is WO 02/ 074647 PCT/ ABQ2/A0030@®31216 in
the cl'osed position shown in Figures 1 to 21. In addition, the | ower bead
97 co-operates with the upper lip 95 whemgthe slider 41 and the body part
3 are assenbled together in a high speed manufacturing line. The initial 5

assembly of {BESEnEV81BALkS phBs bhEHSLERLRT 1N pELANEES 1200 19 324 The

i nt er medi at e 9 co-ope a €s Wt event renova
of the slideragdition, ftbﬁl19GerhbendzQVeCQeQP969t95 wn@h the ypPpear liart

41 is in'the 9BthQﬁShhéogll§Q§Cuﬁ'Qﬂh‘EheUBW@&dpEE¥e@E%EeOEsEQﬁbl%b!der
part 41 brings the internmedi ate bead 99 into cContact with the upper Lip

95, and the UPPEREtRPE 8B aphigbnePepdr PRBMIAGFMFANGoVeREnt Fhet Aeidiader

part 41. X ThgsufipRy bEadhded pweveakssdewnwandskewesantnofrigResshigder 41
when t he sridﬁr ﬁé IS in the open position shown in Figures 22 to 27 and a
person i's drinRifg from the container. Specifically, the upper bead 101 is
spaced 20 upwardly fromthe internedi ate bead 99 whereby when the

wermedi ate bead 99 coghgct acLbR.slLOS nBRR! o4 cbhE UnREL, head 101 1o

above the upper lip 95. provi
resi stance toUHEBRAWALER ﬁﬁvéﬁenteﬁﬁnttHémQVﬁaepr&h? $11d@5 Phétnéizﬁgom

section k9 aleaelﬂskudessachebhoms whaRedneng1Bueeeph?+and 3sS§h ReOf

bri dges 69 that
open position. Specifically, upward movement of the

slider part 41 brings the intermediate bead 99 into
contact with the upper lip 95, and the upper lip 95
prevents further upward movement of the slider part 41.

15

The upper bead 101l prevents downward movement of

the slider 41 when the slider 41 is in the open position
shown in Figures 22 to 27 and a person is drinking from
the container. Specifically, the upper bead 101 is spaced

20 upwardly from the intermediate bead 99 whereby when the
intermediate bead 99 contacts the slider part 41 the upper
bead 101 is above the upper lip 95. In this position, the
upper lip 95 provides resistance to downward movement of
the slider part 41.

25

The nozzle section 15 also includes a button-

shaped end piece 79 and a series of bridges 69 that
interconnect the end piece 79 and the nozzle wall 31 and
locate the end piece 79 centrally in the outlet end 11.

30 As a consequence, the outlet end 11 is in the form of an
annular gap or gaps interrupted by a series of bridges

between the end piece 79 and the nozzle wall 31.

With particular reference to Figure 5, the top
35 wall 59 of the slider part 41 closes the outlet end 11
when the slider part 41 is in the closed position shown in

the Figure. The top wall 59 has a central opening that is



I nterconnect the end piece 79 and the nozzle wall 31 and |ocate the end
piece 79 centrally in the outlet end 11. 30 As a consequence, the outl et
end 11 i swomwhes4f orm of an annul ar gap or gaps i nterrupted/Anp2aoBeri es of
bri dges between the end piece 79 and the nozzle wall 31. Wth particular
reference to Figure 5, the top 35 wall_5970f the slider part 41 closes the
outlet end 11 when the slider part 41 is in the closed position shown in

t he Figure. I | =@p n h S /0

PCT AUD2) 003155784 /48, khat PBS PeBrRpLe! sORaRA Rk Bk D S00AERES.
pi ece. 79 and790anﬂaf9€alabeeaéehetWeeBndhplend Pgeaﬁd79hendophemﬁbp 59. 5
Wth further ggigergace to Figure 5, the end piece 79 includes an upwardly
faci ng shoul der 105 on the side wall of the end piece 79. The applicant
has found that the shoul der 105 i nproves the seal between the end piece

79I ang _thsI top wal l 59;?&;}@@:};191@5@%@@:@&@@ 46 plgeréns| uggs andoyiegee f
cylindrica e, wa t hat for a_do n ter sleeve o
the nozzle sez? bﬂgiugﬁsuﬁﬁePp@ﬁﬁgEY Fﬁglng|§ggélggg éggogﬁeEgﬁds? ®an
upper end of wakloofetheakthdlpiddeamntl.a Theeapphdcahtt hassifeand bhats the
part of the z o] 5. | n d h poer I n_of

t he annul ar ngﬁér%ﬁ%a ££ E?% ﬁﬁéégg§oggg %égglgéggg g I'S forneagggea
downwar dl y deb%nﬂmﬂgthéotﬁnnﬂell559that it can flex inwardly. Specifically,
the appljigcant has found that the sleeve 55 can flex inwardly in response
to downward novenment of the annular menbrane 23 and that this inward

f1 exi ng movenent si gni fTRAMPFZLS cBRRELOR NS s} 8QsRCHBRAL AR PERRT hi nge
107 during theylindrical side wall 55 that forms a downwardly depending

outer sleeve of the nozzle sections. An upper end of the

sleeve 55 is connected to an upper end of the outer wall
15 37 and a lower end of the sleeve 55 is the part of the
nozzle section 15 that is connected to the inner margin of

the annular membrane 7 via the hinge 107.

The sleeve 55 is formed as a downwardly depending
20 member so that it can flex inwardly. Specifically, the
applicant has found that the sleeve 55 can flex inwardly
in response to downward movement of the annular membrane
23 and that this inward flexing movement significantly
reduces the stresses acting on the hinge 107 during the

25 movement.

The downwardly-depending cutting wall 19 is an
extension of the sleeve 55.

30 The above-described closure is an effective means
of piercing a container that is closed by a membrane seal
without having to remove the closure from the container to
gain access to the membrane. In addition, the closure and
more particularly the vent hole 79 is an effective means

35 of overcoming the partial vacuum problem of commercially

available push/pull closures.



25 novenent. The downwardl y-depending cutting wall 19 is an extension of
the sl eeve 55. 30 The above-described closure is an effective neans of

pi er ci ng woaeraither that is closed by a nenbrane seal wPChout2khaazng to
remove the closure fromthe container to gain access to the nmenbrane. In
addition, the closure and nore particulanlgy the vent hole 79 is an
effective neans 35 of overcom ng the parti aI vacuum probl em of commercially
avai |l abl e push/pull clo res 2/ Q74647 PCT/ AU02/ 00312 - 18 n

nodi fi cati ons may be ma r’tor‘l":%%c@‘ TR AR o e Rﬁeoé‘%f%e%f

t he present i rené:taidmnweﬁ:mlimcbla:kmxma wift het polsgesrid \fdrmli]drhe spirit
and scope of wen PCT/ / Al V5

1. A push/pul Ié c%gjsllrg)re b%Qrae g’&\rﬁﬂal ner eﬁbgﬁ:]tm f&%e&l lsfﬁlnrglta ne‘& t hat
defines an op&siomg of tthe Fnwemtdioner and a seal that closes the opening
and seals ghe container, the closure including: (a) a body part that
includes: 10 (i) a nozzle section that includes a passageway for

di spensing the contents of the container, the nozzle section including an
outlet end and a container seal piercing elenment; 15 (ii) a contai ner neck
engagi ng section that |ocates the body part on the container



neck; and 20 (iii) an annular section having an inner margin and an outer
margin, the inner margin being connected to the nozzle section and the
out er margon2loeieny connected to the contai ner neck engagipag/Admenian, and

t he 25 annul ar section being novable in an

overcentre acti on between a

raised position and a | owered position whereby, when the closure is
| ocated on the container wwth the seal intact and with 30 the annul ar

section in the raised position, nove t

the annul ar section fromthe

rai sed position to the | owered positionphnves t he menbrane piercing
el ement downwardly and pierces the 35 container seal; and (b) a slider part

that can slidg in relat ko%uts@l/WﬁZCcﬁ%%%%%@gy AU AQ312. - - 4L the body
' Icht

part between a cl osed position~in

e slider part cl'oses the outl et

end of the nCPAtEINGE MAYVIRG thacdlh that drfinsmiahtpsrinhe o ner
can not besS @cmRRNASRE: \Wrdl el |t@iaend il AhORYPEn RS | dhPNsddl AMied

the slider part does not

defined in claiml1l wherein the <closure is

e the outlet end whereby in use the contents

clo
of the contai F&P@IRSRe i T8 iHpqipd

Otfi et end. 10 2. The cl osure
a two-piece construction with

t he body part being one(‘_ﬁgarta %ré%yt Q)%rscl itq%rt %Irctlu%eeisnzg the other part of

10 (1) a nozzle section that includes a

passageway for dispensing the contents of

the container, the nozzle section

including an outlet end and a container

seal piercing element;

15

(ii) a container mneck engaging section that

locates the

neck; and

body part on the container

20 (1ii) an annular section having an inner margin

and an outer margin, the inner margin

being connected to the nozzle section and

the outer margin being connected to the

container neck engaging section, and the

25 . annular section being movable in an

overcentre action between a raised

position and a lowered position whereby,

when the closure is located on the

container with the seal intact and with

30 the annular section in the raised

position, movement of the annular section

from the raised position to the lowered

position moves the membrane piercing

element downwardly and pierces the

35 container seal; and

(b) a slider part

that can slide in relation to



the construction. 15 3. The closure defined in claim2 wherein the body
part is noulded in one piece froma plastics material. 4. The closure

defi ned iwookar4eB8 wherein the 20 annul ar section of the PedAPa031LRS

noul ded in the raised position. 5. The closure defined in claim1l wherein
the annular section of the body part remgjpns in the |owered 25 position
after being noved fromthe raised positionto the |owered position and
during subsequent novenent of th | i der part between the_cl osed, posjtion
g the o positon 30 o geteany S b S shen e
preceding clains erein avitiodd ailersISiRidr i utlle

cl osure defined in any one of recedi n | .ai_ms rein the nozzle
section includes a container O%gﬁ%eanrozpqeer %enc JéqnerFe%ek_f%f Jﬁfe"f‘sﬁn T he
contai ner seal. 8. The cl osuredmsntedi the dontaisdwer _e:arll trivet \W@ 02/ 07463|7
PCT/ AW02/ 09312 - 21 containgr ﬁéf-}?sl PiErLi ecj@__rg_\i:,rmg d auﬂdasaﬂa\ wardly
depending wall. 9. The closure S'e 1 need' i n c% m er erl{En the wal S
shaped so that two di ametri c@®9SLEPosE W@l dhe sflider rart dons at and

cut the container seal beforgidierches @it 1S Hid Wiy GPRIACtERde
container seal. 10. The closure defined in claim9 wherein the nozzle _10

section includes two downwar FISPERHEhALFis GREaiPefo 3R R dirpanmed
cutting sections of the wall ~tima mish ddtleditendtont ai ner seal fl aps

downwar dl 11. A push/pull closure for a container, the 15 contai ner
havi ng a neck that defines an opening of the
2. The closure defined in claim 1 wherein the

closure is a two-pilece construction with the body part
being one part and the slider part being the other part of
the construction.

15
3. The closure defined in claim 2 wherein the body

part is moulded in one piece from a plastics material.

4, The closure defined in claim 3 wherein the
20 annular section of the body part is moulded in the raised

position.

5. The closure defined in claim 1 wherein the
annular section of the body part remains in the lowered

25 position after being moved from the raised position to the
lowered position and during subsequent movement of the
slider part between the closed position and the open

position.

30 6. The closure defined in any one of the preceding

claims wherein the container seal is a membrane seal.
7. The closure defined in any one of the preceding
claims wherein the nozzle section includes a container

35 seal piercing element for piercing the container seal.

8. The closure defined in claim 7 wherein the



container, the closure including: (a) a body part that includes: 20 (i) a
nozzl e section that includes a passageway for dispensing the contents of
t he cont awoer/0746e nozzl e section including a nozzle wal IpCrhato2pexies t he
passageway, an inlet end, and an outlet 25 end; and (ii) a container neck
engagi ng- section that |ocates the body_ t_on the container neck; and 30
(b) a slider part that can slide in relation to the body part between a

cl osed position in, which %he,slider rt closes_the outl et end_. of the
noz2l e Secti OFPRERIRET FRALoBLEREIRE ELFMERt o1BFLEAES CBnBaRERTERR not be
di spensed vi adébendithgewa®bd and an open position in which the slider part
does not WO 02/ 074647 PCT/ AU02/00312 - 22 close the outlet end and the
contents of the container can be dispensed via the outlet end; and 5 the
cl osure bei ngdchar act erThedecbysure adefimed Fmrcladthodiwigerneintohe |wallnto

t he CO”ta%”erlé0sﬂé§é&¢§o°ﬁ£££0%&0OéléﬂétEPgéfﬂ%soﬂﬁoéQQ EQEEébHQrof'a the

nozzl e section he closure is located he cont ai ner
slider part i%herwakd Eﬁéﬁaﬁﬁs?¥¢oﬁu5nﬁh?h%°%5ﬂ%%ﬁ¥sS%F11befﬁ§ecﬁﬁba¥ner

are being di spepeesnérem the %a0l atbRtacBNEhet BEnELOEHEESBRLNG furt her
characterised by the air vent being closed when the slider part is in the

cl osed position.
10. The closure defined in claim 9 wherein the nozzle

10 section includes two downwardly depending prongs in board
of the two cutting sections of the wall to push the cut

container seal flaps downwardly.

11. A push/pull closure for a container, the
15 container having a neck that defines an opening of the

container, the closure including:
(2a) a body part that includes:

20 (i) a nozzle section that includes a
passageway for dispensing the contents of
the container, the nozzle section
including a nozzle wall that forms the
passageway, an inlet end, and an outlet

25 end; and

(ii) a container neck engaging section that
locates the body part on the container

neck; and

30
(b) a slider part that can slide in relation to
the body part between a closed position in
which the slider part closes the outlet end
of the nozzle section so that in use the
35 contents of the container can not be

dispensed via the outlet end and an open

position in which the slider part does not



15 12. The closure defined in claim11l wherein the location of the air
vent is selected to mnimse entrainnment of air in the contents of the
cont ai nerwed2ihe47 contents are bei ng di spensed fromthe cecraiteeno3120 13.
The cl osure defined in claim1l or claim1l2 wherein the nozzle section

i ncl udes an annul ar cavity which receiy a_lower section of the slider
part and in which the slider part slides between the cl osed position and
t he open position. 25 14. The, cl osyre defj ned ig claim 13 wherein t?e
cavity has an open upper endcﬁﬂﬂeé&%?d§éﬁi?5m%? cfd the cepteREYsfethe
defined in claim13 or clai neddta@inehetan rbé hti spehBedf viiethavotiyles
selected so that the slider_part is retained in the closed position at
least in part by an interference 19t between the slider part and walls of
the body part that define the cavity. 35 16. The closure defined in any one
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15 12. The closure defined in claim 11 wherein the
location of the air vent is selected to minimise
entrainment of air in the contents of the container as the

contents are being dispensed from the container.

20 13. The closure defined in claim 11 or claim 12
wherein the nozzle section includes an annular cavity
which receives a lower section of the slider part and in
which the slider part slides between the closed position
and the open position.

25
14. The closure defined in claim 13 wherein the

cavity has an open upper end and a closed lower end.

15. The closure defined in claim 13 or claim 14

30 wherein the width of the cavity is selected so that the
slider part is retained in the closed position at least in
part by an inéerference fit between the glider part and
walls of the body part that define the cavity.

35 16. The closure defined in any one of claims 13 to 15
wherein the width of the cavity decreases with distance

from the upper end so that there is an increasing



15 defines the cavity. 20. The closure defined in claim19 wherein the
slider part slides against the nozzle wall and thereby seals the air vent
when t he whiodersepart is in the closed 20 position. 21. TireT:wgmema2def i ned
in any one of clains 13 to 18 wherein the air vent is in the closed | ower
end of the cavity. 25 22. The closure dejggned in claim21 wherein the
slider part seals the air vent when the slider part is in the closed
position. 30 23 T g, closure def i
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decreases with distance from the upper end.

19. The closure defined in any one of claims 13 to 18
wherein the air vent is in a part of the nozzle wall that

15 defines the cavity.

20. The closure defined in claim 19 wherein the
slider part slides against the nozzle wall and thereby
seals the air vent when the slider part is in the closed

20 position.

21. The closure defined in any one of claims 13 to 18

wherein the air vent is in the closed lower end of the

cavity.

25
22. The closure defined in claim 21 wherein the
slider part seals the air vent when the slider part is in
the closed position.

30 23, The closure defined in any one of claims 11 to 22
wherein the nozzle section includes a container seal
piercing element for piercing a seal that closes the
opening of the container.

35 24. The closure defined in claim 23 wherein the

container seal piercing element includes a downwardly

depending wall.



bei ng connected to the contai ner neck engagi ng section, and the annul ar
section being novable in an overcentre action between a raised position
and a | ovwoed/opwgiti on whereby, when the closure is | ocatred/Aam20om2
container with 20 the seal intact and with the annular section in the

rai sed position, novenent of the annul arggection fromthe raised position
to the | owered position noves the seal piercing elenent dowwardly and

pi erces the container seal. 25 28. In conbination, a container having a
neck that defines an opening of the container and a seal that closes the
openi ng and se8ks the cBheathepurandefiipadhiputlain| déuwvbedeinntlei wadhy

one of claims;d. EﬁaﬁehoﬁétEHaEnt%BedlﬁﬂaEéhesilyﬂB?pBQ%daBQHE§6n§GBE'On in
the rai sed posjtion 30 29. In conbination, a container having a neck that

defines an opERenyadt Fﬁ@téﬁﬁtQPﬁeFutaﬁBeaCBB§ﬁFBSFIseéFO?GFQrGePFﬁéa in
any one ofs cl gegidnk0o20thecahed eBnthBe €BBt abA€kiner seal.

26. The closure defined in claim 25 wherein the
nozzle section includes two downwardly depending prongs in
board of the two cutting sections of the wall to push the

10 cut container seal flaps downwardly.

27. The closure defined in any one of claims 11 to 26
wherein the body part includes an annular section having
an inner margin and an outer margin, the inner margin

15 Dbeing connected to the nozzle section and the outer margin
being connected to the container neck engaging section,
and the annular section being movable in an overcentre
action between a raised position and a lowered position
whereby, when the closure is located on the container with

20 the seal intact and with the annular section in the raised
position, movement of the annular section from the raised
position to the lowered position moves the seal piercing

element downwardly and pierces the container seal.

25  28. In combination, a container having a neck that
defines an opening of the container and a seal that closes
the opening and seals the container, and a push/pull
closure defined in any one of claims 1 to 6 located on the
container with the annular section in the raised position.

30
29. In combination, a container having a neck that
defines an opening of the container, and a push/pull
closure defined in any one of claims 7 to 20 located on

the container.



