Ti.tl e;; FLU D DI SPENSI NG CLOSURE Abstract: A fluid dispensinP]c%§§ rzm A40)
whi ch incorporates a dispensing valve (40) to control fluid ff t (gg)
the cl osu vent passageway (62) to vent air into iner

as necessgﬁ§¢ﬂ$ﬁ@ closure (10) includes a dispensing spo&?ﬁ?§@9%g%€able of
mati ng engagenent with a receiving container. The dispenser 16 spout (20)
has a fluid passageway (22) VE4UDaDA8EFNEEHE GIASUBE(40) nmade from an

el astonmeric material seated therein. The vent passageway (62) formed in
the closure is selectively sealed by a grommet (70) dependi ng upon the
vacuum created within the container as the fluid is being dispensed from
the contai*ner. A renpvabl e Bagkgray Ith) Thealivepiiarovers the di spensing
spout to

2\ L\

I. Field of the Invention

This invention relates to a fluid dispensing closure

for selectively dispensing fluids such as juices into a

10 desired container and, in particular, to a dispenser
matingly engageable with a receiving container and
including, in combination, a resilient spring-biased

dispensing valve and a vent valve.

15 II. Description of the Prior Art

A wvariety of closures have been developed for
selective control of fluid flow from a container. The
most common closure incorporates a valve which may be
rotated or otherwise manually .opened and closed *to

20 dispense fluid from the container. The dispensing
closure is typically situated near the bottom of the
container allowing gravity to force fluid through. the
closure.

Commercial beverage dispensers incorporate

25 mechanical dispensing means associated with the housing.
Examples include commercial milk and juice dispensers
that have external dispensing systems. Here, the juice
or milk is transported in bulk containers. The
mechanical dispensing systems attach to the bulk

30 containers via the closure. The closures for the bulk
containers must be capable of preventing fluid leakage
during transport while also preventing contamination of
the contents and dispensing closure.

Furthér, it is important that the fluid flow fFfrom -

35 the container is uninterrupted. This is achieved by

preventing a vacuum buildup within the container as the
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ill. Summary of the Present Invention

An embodiment of the present invention overcomes the disadvantages of the prior
known dispensers by providing a dispensing closure which incorporates a resilient
spring-biased dispensing valve and vent valve within the confines of the dlosure.

According to one aspect of the present invention, there is provided a
dispensing closure for selectively dispensing fluid from a container into a
receiving system, the dispensing closure comprising :

a housing having an inner threaded surface for threaded attachment to
the container, and an outer surface;

a dispensing spout extending downwards from the housing and having an
upper end and a dispensing end;

a plurality of pillars, integrally molded with, and extending upwards from, the
upper end of the dispensing spout;

a series of tabs extending from the pillars;

a valve assembly for selectively dispensing fluid through the spout, the
valve assembly being contained within the dispensing spout;

a vent opening contained within the housing at a location displaced from
the spout.



35 the container is uninterrupted. This is achieved by preventing a vacuum
buil dup within the container as the 1 1 1 APR 2fn5 fluid is bei ng di spensed

by using a venting systemthat allows air to replace the pga F}(R?qigd
Prior art containers typically incorporate a vent hole at the %‘

container to prevent the excess vacuum build up within the container.

Al though this is a workable solution, it presents problens for the

contai ner nmanufacturers in that two separate openings nust be made in the
container. It also creates problens for the container users because the
second openi nd\ccpiding tn ayothesasasics of themrepentdnvergion fhiere ig provisiedel whil e

the cont %ﬁsasﬁsﬁgsd&%renﬂ,r isblbbiiebly d%b@ﬁsﬁ%g@rbdrrérﬁ %rb%%nﬁ@rdnto%c@mnact of the

invention is t0 address these prob providing a closure “that wll
cooper at &Yieh e diseensing fiopug coreisinge to facilitate on demand pouri ng of

fluids such gsphusirgeh&lind"ah Knndr! threa P d SR AceOfor ttlﬂ‘éa&’éc?%ﬁé@hn‘néh‘(‘?@tﬂ'\ém An

enbodi nent of the resent I nvention overcones the di sadvant ag|

prior kiORAIng ,sﬁeﬁélér@tﬁysw’f@@?i tenlousingi @@@weuhﬁama& Gyindsipa cEI*DOUt a

i ncor por abQs RricQ%kbl ent  spring-bi ased di spensing valve and vent valve
within the confines of the closure. According to one aspect of the present
i nvention, tedEpeaspioepaed extending sesinwards Jsumethohousies éad hevnga

di spensi Rgnbldtg@nd AR éc&%@{dner into a receiving system the dispensing
cl osure conprising : a housing havi ng an inner threaded surface for

t hr eaded at t aGiksalty @fcplllatSh@tagtﬁﬂy gioisled with,rand ertepding upwards de), e wipspensi ng
t t havi d
spou ex%ﬁﬂ@fﬂ% ﬂ%ﬁ% dofif Pfﬁlalt%()ll'ﬁ\nﬂ %NP?;&%%I %gtgnsﬁmﬂgﬁr{wa‘?m and a

di spensi ng en a plur I|ty o] ars tegra and
ext endi n@eﬁfmds from the upper end of the dispensing spout; a series of

tab tend
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wi t hi n t i9ethgisepidnsi ng spout; a vent openi ng contained within the housing at

a |ocation di %pbéﬁz"edaEEBH?bl{/'\f‘orﬁBﬂﬂéd m%ﬂhuﬁpﬁezgg%dé%%déﬁ%tt@et@@% her

aspect of the present invention ere 1's provi
the retaining tabs and the circular aperture, comprising a resilient, elastomeric

stopper having a top end and a sealing end, the sealing end being sized to seat
sealingly within the circular aperture of the dispensing spout; and

a vent opening within the housing at a location displaced from the spout.

According to another aspect of the present invention, there is provided a
dispensing closure for selectively dispensing fluid from a container into a receiving
system, the dispensing closure comprising:

a housing having an inner threaded surface for threaded attachment to the
container, and a base surface, the housing being substantially cylindrical about a central
vertical axis;

' a dispensing spout extending downwards from the base of the housing, the spout
having a dispensing end and a receiving end;

a plurality of pillars, integrélly molded with, and extending upwards from, the upper
end of the dispensing spout, the pillars having retaining tabs extending therefrom;

a circular aperture formed by an inwardly-extending flange on the dispensing end of the
spout;



di spensing closure for selectively dispensing fluid froma container into a
receiving system the dispensing closureconprising: a housgnﬁé&pvgggtgﬂ

i nner threaded surface for threaded attachnent to the contai

outer surface, the housing being substantially cylindrical about a central
vertical axis; a dispensing spout extendi ng dowmwards from the housi ng and

havng a dispensing end and a receiving end; a plurality of pillars,
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di spensing fl ui FomSA Contal ner Thto a recel Vi ng I'Spensi ng
cl osur e dberpaskitsgalicglhcasensgheaenhnepeningsaner threaded surface for threaded

attachnent to ai ner, and a_base surface e hoqusi ng bei ng
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more standard valve mechanisms that usually comprise multiple components, for
example, a ball and spring configuration, or a plunger and washer assembly.
Hence, the embodiment of instant invention is less expensive and simpler to
manufaciure.
The dispenser spout may accommodate a venting assembly, which includes a vent
passageway in communication with a vent opening. A vent grommet may be captured
within the vent passageway for selectively closing the vent opening in response to the
accumulated vacuum pressure created as the liquid is dispensed from the container.
This action effectively vents the dispensing closure.
The dispenser may include means for receiving a removable overcap.
The overcap may cover the dispensing spout to capture and retain any potential fluid
leakage. The overcap may be extended to cover the vent opening in addition to the
dispensing spout. The overcap may include a rim bead adapted to engage an annular
groove extending around the spout and vent. The overcap may be removed and
reattached by simply flexing the overcap.
The dispensing spout may be provided with an O-ring seal to facilitate sealing
engagement with a receiving container. Upon insertion of the spout into the

receiving container, the resilient spring-biased valve may be displaced from its valve
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the circular aperture of the dispensing spout; a plurality of vent openings
within the housing, and placed in an annular configuration outside th
perinmeter of the spout; and an annul ar gasket seated withif ﬂhARﬁsZﬂ[]Se
surface of the housing such that the gasket sealingly covers the vent
openings. The fluid dispensing closure of an enbodi ment the present
invention includes a substantially cylindrical housing adapted to be

t hr eadabl geaphlcwihg HuiiQo BRBNGOGH MePbut. Srevty il dakad tHl veRegdhigetspout , in
fluid conmuni cation with the container extend fromthe housing. A

, _may ]
val vi ng rertiese RHyhBeveat Qps8i. inerebH anserind dpehiud flowpBipuahngdhe sPtol f1 ui d
fl ow t hergidhoptghentt N a preferred enbodi nent the val ving nenber conprises
aresilient el %toneric val ve elenent that is seated within the dispenser
spout to cont rinef I0GISFS,| Teaturesie8d Rfbvaptagss YfathgeinupriioBnvill hepRRagaNtt he nore
standar d fuad ¥R foRMARN S AT dtdaabriptidilak¥én GO BBRHSRioRLLitH MetaomRA9MgS, for
exanple, a ball and spring configuration, or a plunger and washéer "assenbly.
Hence, tHE®W¥REBdi nent of instant invention is |ess expensive and sinpler to
manuf acture. The di spenser spout nmay accommpbdate a venting assenbly, which
includesdg %en assa ?may i n_communication with a vent opening. A vent
gr ommet y ' the Dr the vent passageway for selectively closing
the vent openiThg presesispRBStRNt Ailt B mereCHMY | BHiBFtOMRIC BY MeRIrEssel @ theeated as
the liquid is dispensed fromthe container. This action effectively vents
the di spdRiawigg EP‘%E‘EH?@‘?S"FHBO'HPE%enser may include neans for receiving a
renovabl e overcap. The overcap may cover the di spensing spout to capture
and retain any potential fluid |eakage. The overcap nay be extended to
cover the vent opening in addition to the dispensing spout. The overcap
may include a rimbead adapted to engage an annul ar groove extending
around the spout and vent. The overcap may be renoved and reattached by
sinply flexing the overcap. The di spensing spout nay be provided with an
Oring seal to facilitate sealing engagenent with a receiving container.
Upon insertion of the spout into the receiving container, the resilient
spring- bi ased valve may be displaced fromits valve 3a 1 1 APR 2005 seat
allowing fluid to flow through the spout. Gravity may cause the vent
gronmmet to close off the vent opening, thereby ensuring that fluid flows
t hrough t he spout
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and not the vent. OQther objects, features and advantages oi tgﬁ Fﬂiﬁﬂsion
will 'be apparent fromthe follow ng detail ed description ak P

connection Wwth the acconpanying draw ngs. |IV. Brief Descr&ptiqp of the
Drawi ng TRE W&t invention will be nore fully underst o8& BPNE1%% ence to
the follow ng detailed description of a 3b 11 APR 2005 WO 02/ 30808

PCT/ USQ / 32068 gpfeafrest ethitenindhirent ahet heepeeserdtnvenveot i ehemhenadead in
conjunction with the accoqpanyéng gramﬁngm in mhicg | i ke refergnc
characters refer P P Ke Bhar Y54 hFBlgREGT™PRRERY eREZ M /i n*hni"EA "5 FI GURE
1 is an expl adaes pefapeck WBaratdsss sebdit onal lMiewaofts hdugheasi ng

cl osure and tﬁg Qv.er cap; FIG%FE 2 IS a perspective, cross-sectional view
of an al ter nat® en58d At " T4 I ui d di spensing closure; FIGURE 3 is an

enl arged ¢ oss-sectncoral i ewf she edPladyd, opsstapdcaideyenicrgssnmet ;
FIGURE 4 is an_enl arged.cross-sectj.onal view of the | ternate vent opening
conf i gur at | orf SHIGHRE SIFE SE T S GEEPPOREl A oA an bl § ETRARS

enbodi nent il | ust IFHGERE 12 HQus epdispéick ikl ,Fl3dRE-6ekbsian&l 08Sese6ti onal
view of the alternate  enbodi nent .illustrat | igure,?2 vi ng t he

Cestl font | cHEbE VR E e STRR BItH S6ernf ont Lot i SBEr a8 (SRR bt on of
A Preferred EnbodiomempiE of ishenPredeamtelinvessi-aiediignne ¥ickl ust kREes a
preferred enbodinent of the. invention in which a fluid dispensing closure

10 is 25 Showr TIReEr8sufed 16°%4t tHOHBStat one end to a bulk fluid
contai ner 100 or, Hr@urexandlse anMdk a@fefiutebss-adubtiahatiheieher end to a

di spensi ng system The closure 10 _ ,
_ alternate vent opening configuration;
FIGURE 5 1is a cross—-sectional view of the alternate
embodiment illustrated in Figure 2; and
15 FIGURE 6 is a cross-sectional view of the alternate
embodiment illustrated in Figure 2, having the resilient

check valve in the open position.

20 V. Detailed Description of A Preferred
Embodiment of the Present Invention

Pigure 1 illustrates a preferred embodiment of the
invention in which a fluid dispensing closure 10 is
25 shown. The closure 10 attaches at one end to a bulk
fluid container 100 or, for example, milk or ZFjuice, and
at the other end to a dispensing system. The closure 10
prevents fluid from leaking during the transportation and
storage of the bulk container 100. Further, the closure
300 10 permits the selective dispensing of fluid from the
container 100 to the dispensing system without an
interruption in the fluid flow from the container 100.
Referring to Figure 1, the closure 10 comprises a
housing 12, a resilient valve assembly 40, and an overcap

35 80. The housing 12 is adapted to be secured to the bulk



prevents fluid fromleaking during the transportation and storage of the
bul k ‘cont ai ner 100. Further, the closure 30 10 pernits the sQeI‘,ecAPReZU[]S

di spensing of fluid fromthe container 100 to the dispens te
wi t hout ag"oi’%ﬁ“é?sr uption in the fluid flow fromthe cont ai%ﬁ?@@%‘”y

Referring to Figure 1, the closure 10 conprises a housing 12, a resilient
val ve assenbl ygodfsiraird B0 .0oveTrEaphodsi®. 1Thaabhoual ngppd? i=-tadapeet to be

secured to the bul k ﬁ]a41 1 APR C£005 _0}2%30@08 PCT/ USOL1/ 32068 go%ai ner
100. The houst?g 12" has dbpet  aPac ARt ort i BT £4 EndPE" '

downwar d- ext erwli ag pdiespensd negmisquitend(. tHen wgerefartaetimenbogorebbn t he
upper attach t portion .12 incorporates ti threa 16 for th
threaded 5 gﬁgag%ﬁ%po\ﬁaﬂ:ﬁsth%aw& S%WFQ ﬁerlfgo .Or'l'h(ej&@o ?8g%§tendi ng
di spensi ng spotkagndnas watht tiltan kcephtgiméat ikpn. and is smaller in

di aneter than the_houging 12, The dispensi ng spout 20 is nfigured to
mati ngly engage a %%péﬁg&%‘%}?ﬁt@ﬁg%ﬂ‘gt C@ﬁ@%ﬁf‘?g%cﬁp&é“twgg .@The
bot t om porti otuwildhecsh SpRirsitAgnspeud 20 baslre:pl ur akibyeddr r tdges 30 and
grooves 32 for th%e s.ecu[ﬁ attachment wth the dispensing system To effect
a more secur et ¥ IRPHEAGHE -s8F WCRERHETY) Sfdtsialy 15 1P25R905?i ng 34
is inserted whihinylhengreeve 3a.isg;5n5xﬁ@n§ijrmgenupmmd%hfom:yn tshlehdia§p]§n3i ng
spout 20 d into the upper ,attachnment portion 14 are a urality o
ol lars 2D ThePHFPt ar £551 BRrEoL, 2ESG 0PaPE Hoaf 1SRRAGLEY EBAYF giPat i on
around the uppas ei reudAreRcedl ritihes dizppensd ngrepesd 20. fdwe phtlars 21
and the 20 di spensing spout 20 forman ipner fluid channel 22 extending

through the cPoSire AG-2PPEPEr 4bFY, FhpediRNEPY SYSTRBF ded i REEGFRI Iy with
the housing 12. W i BBEArd) Uid GRERRGht 22:h0usqsta resd | iBnRbeahBesk

system, an O-ring 34 is inserted within the groove 32.

15 Extending upwards from the dispensing spout 20 and
into the upper attachment portion 14 are a plurality of
pillars 21, The pillars 21 are spaced apart in an
annular configuration around the upper circumference of
the dispensing spout 20. The pillars 21 and the

20 dispensing spout 20 form an inner £luid channel 22
extending through the closure 10. Preferably, the
pillars are molded integrally with the housing 12,

The inner fluid channel 22 houses a resilient check
valve 40, A plurality of retention tabs 24 are situated

25 at the top ends of the pillars 21, and serve to retain
the check valve 40 within the fluid channel 22. A valve
seat 26 is formed at the bottom portion of the dispensing
spout 20 by an annular, inwardly protruding ridge on the
inside surface of the fluid channel 22. Preferably, as

30 shown in Figures 5 and 6, guide ribs 128 are incorporated
along the inner surface of the dispensing spout 20.
These guide ribs 128 serve to secure and orient the check

valve 40 within the fluid channel 22.



val ve 40. A plurality of retention tabs 24 are situated 25 at the top ends
of the pillars 21, and serve to retain the check val ve 40 wi 1 Hi rAPRezm]Ql d
channel 22. A valve seat 26 is fornmed at the bottom portion of 'the

di spensi ndO Y 20 by an annul ar, inwardly protruding r P&JES8H31R

i nside surface of the fluid channel 22. Preferably, as 30 shown in Figures
5 and 6, guide rilmhel2Beakevaneor poy ahefkedlvdntihhehendeniguehacee Df t he

di spensi ng spout 20. These guide ribs 128 serve to _secure and orient the
Chotk valve &b WFORTHSRo 3T Lodimirel S PPPSE AR 5005 R0 B 0808

PCT/ USO01/ 32068 g1 eplie el asabier 46, mostsied wWxlkhBubhenbt ukdgahestheby 22,
conpri ses an gl ongat ed, st opp or pl, de froma _resilient el astoneric
material . Al tﬁb%gﬁrnﬁﬁ?tjr%'h'ui ?éﬁ b@é#ﬁég?n Fon’ 2 %e ?ésillsi efitTheck
valve 40 i showihd havehgen kargetesdi anpt @ortopnpart izmd 42 aodnadedounded
bottom portion 44. The resilient_check valve 40 is sized sq that the

rounded bot t O POFt PORTAA"sd4t s THE HSFLHIAEEvERSEE J84172280 WAi F&Z¢te t op

portion 42 i ss@nehet edhe againgéd t bettah epbioiod abs 24atA fhenigh théustrated
as a 10 holl ow stopper, the resjJient check valve 40 may, be a solid plug
or sone ot her "Tofft i gﬁ?gtizdiﬁ, Yﬂlf‘bjtﬁ dghet He’P cRBEK al ¥é wid | 28ghpred
appropri at el yagd #4810 thBe réabyeiGeaiabsAnd . ehUtRolgh i3 uetir-gisal aposgi tion
after bei eformed to the open position. 15 Alsq disposed within the

housi ng 12 i sSPA- BNt SEPPeuhi TIf aF Pttt TR Fepl2e® t he BRE¥pditsed 1 uid,

thereby, preysnid nglag idyd eseupt i@hd tbeffdwtebnf | Wibdilleaugbhet he
cl osure. The vent 60 _opens_into a vent passageway 62 that is nol ded
directly withFREtheHiGsingl 1223 WRFSWrdabelyovdiacdhe v8VReSerbid

di spensing spowtd Zdurbheo/atls RAg3ALEWBYsH2idS Shapede3aqt Rakobheqbot tom
portion 64 |sto ntaltlrer %\gg{l {Dgsglzforge.t er that the top portion g6. The ’
15 Also disposed within the housing 12 is a wvent 60,
which allows air to replace the dispensed fluid, thereby,
preventing an interruption in the flow of f£fluid through
the closure. The vent 60 copens into a vent passageway 62
that is molded directly within %the housing 12 of closure
20 10 adjacent to the fluid dispensing spout 20. The vent
passageway 62 is shaped so that the bottom portion 64 is
narrower 4in diameter that the top portion 66. The
junction between the top portion 66 and the bottom
portion 64 of the passageway 62 forms a shoulder 68. A
25 vent-retaining tab 69 is located at the top of the vent
passageway 62.

A vent grommet 70, shaped to fit within the went
Passageway 62 has a larger diameter head potion 72. The
vent grommet 70 rests within the vent passageway 62 with

30 its head portion 72 seated on the shoulder 68. This
effectively seals off the vent passageway 62. The vent
grommet 70 may travel within the vent passageway 62,
between a fully open position where the vent grommet 70

abuts against the wvent retaining tab 69, and a closed
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As shown 1In Figures 1 and 5, an overcap 90 may be
removably attached to the closure 10. The overcap 90
serves to keep contaminants off the dispensing spout 20
prior to use. Additionally, because the overcap 90 may
be extended upwards to encircles both the dispensing
spout 20 and the vent 60, any fluid leakage from either
passageway will be captured and retained within the
overcap 90.

In an alternate embodiment, as illustrated in Figure
2, the vent and vent passageway are replaced by one or
more vent openings 160 that extends through the housing
112. The vent openings 160 emerges through Tthe housing
112 adjacent an anpnular channel 180 for receiving a
sealing gasket 182. Preferably, the sealing gasket has
an inwardly-extending annular flange 184 that covers the
vent openings 160. It would be obvious to one skilled in
the arlt that a separate gasket may be used to seal the
vent openings 160.

In this embodiment, as best illustrated by Figure 4,
the weight of the gasket and the fluid within the

container 100 seal off the vent opening 160. As fluid is

dispensed from the container 100, a vacuum builds within

the housing 112 until the force is sufficient to 1lift the

n the



20 In an alternate enbodinent, as illustrated in Figure 2, the vent and

vent passageway are replaced by one or nore vent openings 116 : mms
t hr ough tgﬁ}‘ﬂ%ﬁd ng 112. The vent openings 160 energes t ﬁ?@ﬂ X i ng
112 adj ac Bnnul ar channel 180 for recei vi ng a 25 seal’ asket 182.
Preferably, the sealing gasket has an inwardly-extending annul ar fl ange

184 that coversskete flaggle JiSdnitegsopks0.thet weodl dpselobviléds ttheorbyskilled
in the art t&q}si%ﬁggggr@%evgnacsk%m% Qﬁ u D% tr%yiﬁﬁl_ the vent openings

160. 30 In thisé i ment, as bést rllustrate rgure 4, the weight of
t he gasket and t h&hkl uctlosmtdi nd,;helléontizi nesidfOdsead ofdletcidvednt

openi ng 160. fluid s . di sed fram.th tajner 100,, a _vacuum buil ds
within the hdgilsjssplerrll%ell}zfuulrﬁj | BP0 B oérocng:rglléeguf A0 1 3 bePRane 1 APR
2005 WO 02/ 30808:-eRCT/THS0 17132068 Gdskdatlof liangech84dt doopdre tduvmtaéntropeni ng

160, thereby usin I to nt _th gh _t | gsure 110. . The closure 10,
150" 1 & Gear s SAE, Bhe, bBntalhet MIONINA HATRRS Bt bd: S HRREBREE o
di spensi ng Sy stmmagéhe thkeostreecdp, 90190s i sakecired ton tthe cdptakaer 100

once the cont.gi ner is.filled,.During.transport - and stor.age, the
overcap 90 isfdrfaiaﬁltd;ioc%éed BFPRE %Pbsgj?g 1900 A tF S %%8? 30 is in
the cl osed posgidwnonias Fighewn S.n Fikpioe 50 Pus®y theusereddae oMer dap 90 is
10 renov and t he dispensing,.spout.20 is inserted into.the, dispensing
system e di Eibed rats o TP FaHEoH ERal J LR E dRSProrEy st om
whi ch i ncl udesi speardngnos ys sdrown )THeor dpssdnisiggt hepoasi | 2@ntseahaaklyal ve 40
away from the valve seat .26. This places the c¢losure 10, 110 iﬂg% t he

T
open position, “HYEn iH RG89 6 Y Ak al ¥ FRTEYSRE fFRRSt ont ai ner
100 to fl ow tdirwmumgh folre pobhshg etHd), resilient check valve 40 away from

the valve seat 26. This places the closure 10, 110 in

15 the open position, as shown in Figure 6, and allows fluid
within the container 100 to flow through the closure 10,

110 and around the «resilient check wvalve 40. The
dispensing of fluid from the container 100 is now
contrelled by the dispensing system. Once the container

.20 100 has been emptied, the container 100 and the closure
10, 116 are removed from the dispensing system. This
allows the resilient check valve 40 to expand and return

‘to its original shape, thereby seating itself against the
valve seat 26. This action closes the fluid passageway

25 22 through the closure 10, and prevents any residual
fluid from escaping through the closure 10, 110 as the

empty container 100 is being replaced with full ones.

The foregoing detailed description has been given

30 for clarity only and no unnecessary limitations should be
understood therefrom as some modifications will be
obvious to those skilled in the art without departing

from the scope and spirit of the appended claims.



110 and around the resilient check valve 40. The dispensing of fluid from
* the container 100 is now controlled by the dispensing s'yste‘]n‘l WR 2@@%
“cont ai nergﬁg égg) has been enptied, the container 100 and %"Fﬁ‘ﬂg @?%i :
110 are r PEE® om t he di spensing system This allows BP0 ¢
check valve 40 to expand and return to its original shape, thereby seating
itsel f agai nst th@hatalivecksited26s:This action closes the fluid passageway
25 22 through the closure 10, and prevents any residual fluid from
escapi ng through the closure 10, 110 as the enpty container 100 is being
repl aced wit IEHAIMS ones. The foregoing detail ed description has been given
30 for clarity only and no unnecessary limtations should be understood
therefromas sone nodifications will be obvious to those skilled in the
art withodt depar®i ngisproaitdne sopeecanfiospi selecfitdiey apiiendedingai ns. 8
11 APR 209 V\l%lqlzll’:iSO%lqngCT/ légg%é3§e()::68in at ails rC| %iigeg is: AIMS 5 1. A
di spensi ng closure for sét et vef‘y di Spensi ng ai'd ?roﬁxsaef%nt*é]f‘%er into
a receiving siistemsitbecldsspensiapgiclogsure conprising: a housing having an
i nner threaded suraf aﬁeuggrrl thharvei%ded gtt.%%%rren n ov\%\r}é cori_}fai ner,. and an
outer 10 surface® a drEpahsity E8out" extEivdi ng ashARAr FEF PSR t h2Y housi ng
and havi ng arthippeedendtaadhmerdi spensithg eacntaimpdtyr alanikdy ah pbhtears,
i nt egral lﬂﬁ no| dr%% vevi_th, and extending upwards from the upper end of the
di spensi ng 5 spgut’; a series of tabs extending fromthe pillars; a valve
assenbly for sel eetidebypedsipensppgtf | edttbnding downwards from the

housing and having an upper end and a dispensing end;

a plurality of pillars, integrally molded with, and

extending upwards from, the upper end of the dispensing
15 spout:;

a series of tabs extending from the pillars;

a valve assembly for selectively dispensing fluid
through the spout, the valve assembly being contained
within the dispensing spout;

20 a vent opening contained within the housing at a

location displaced from the spout.

2. The dispensing c¢losure as described in claim 1,
wherein the dispensing end of the dispensing spout has an
25 annular, inwardly-extending flange thereby forming a
circular aperture, and wherein the valve éssembly
contained within the dispensing spout, comprises a
resilient, elastomeric stopper having a top end and a
sealing end, the sealing end being sized to seat
30 sealingly within the circular aperture of the dispensing

spout.



t hrough the spout, the valve assenbly being contained wthin the

di spensing spout; 20 a vent opening contained within the houfi hg%ﬁR ﬁ[]05
'l ocati on dlsglaced fromthe spout. 2. The di spensing closure as describ
inclaim¥ $3%i n the di spensing end of the di spensing¥&d 8 an 25
annul ar, |nmardly extending flange thereby formng a C|rcular aperture
and wherei n the vahee astseeridiyng cohdanmedaw tdesctireddi jsqnen:s:ljar.i@ spput ,

conprises a resilient, elastoneric s havi n p and seal i ng
ot the: soal TR I8 GTISBEELS SGAPBSh JRaliLyS PRFTEEhethe rcul ar
aperture of tiwbdi=syenrbbngiraieiit ap8rx82/ 30808 1 1 APR 2005

PCT/ US01/ 32068 3. The di spensing closure as described in claim?2, wherein
the el astoneric stopper is retained between the tabs and the circular
aperture. 55 4. Thahdi spemsémgngl osLseuds descdébedibied ciai midim Weerein the

vent openi ng | ses,_an op ning i,n the housing form ng a passageway to
the inside of“%ﬂ%lncl B]éﬁré’e F%ndf’@m"r‘é? TS eﬁnwoﬂ?PgnE‘he’-l’paggﬁgeV\ay
for sel ecti vedusiGlgosiragnt he v;entpam@emgy 1005. tHhe disspensiig eh@suae as
described in c]aim4, erein the passage has an upper portign and a
Lover,  smal | SO EERR BoPETBIET (IEHOTEE: SEERTBNLER NARSCHeRBY meor

shoul der, andetheitavieiyhelgspgehehasna bps@eig di aneter 15 head portion and
a snal | er, diameter tail portion, such that the head portion of the grommet
seat s upc}rq the shoul der of the passageway. 6. The dispensing closure as

described in =] ai mhk, dispensing closure as described in claim 4,
wherein the passageway has an upper portion and a lower,
smaller diameter portion, the intersection of which Fforms
a shoulder, and wherein the grommet has a larger diameter

15 head portion and a smaller diameter tail portion, such
that the head portion of the grommet seats upon the

shoulder of the passageway.

6. The dispensing closure as described in claim 1,
20 further comprising a cap detachably mounted to the

dispensing end of the dispensing spout.

7. A dispensing closure for selectively dispensing
fluid from a container into a receiving system, the
25 dispensing closure comprising:

a housing having an inner threaded surface for
threaded attachment to the container, and an outer
surface, the housing being substantially cylindrical
about a central vertical axis;

30 a2 dispensing spout. extending downwards from the
housing and having a dispensing end and a receiving end;

a plurality of pillars, integrally molded with, and

extending upwards from, the upper end of the dispensing

10



20 further conprising a cap detachably nounted to the dispensing_end of
the di spensing spout. 7. A dispensing closure for selectively ']dlﬁ@&ﬂﬁ[]ﬁﬁ
fluid froma container into a receiving system the 25 di %%ensi ng closure
conpri si ng¥O R38%si ng having an inner threaded surface fof {[Fﬁ"yaﬁ’éﬂ
attachnent to the container, and an outer surface, the housing being
substanti al | yspydt ndriteal pidhewts ahaebhhgal ryesiinion &dbs; Itandispensi ng
spout extendi ng do ds fromthe housing and having a dispensing end and
a receiving eh‘g‘far YI*drEFTtS of pillars, integrally nolded wth, and

ext endi ng upwar ds 4 raigcilhe wppetuveadrotmédiebdi apebnsiaupikd-ektenAPRg2005 WO

02/ 30808 PCT/ Us01/ 32068, spqut, the pill.ar avi ng retaining tabs extendin
i nwar dl y thergf?%qﬁ A gihfggjr%?erésd@gtpﬁpg f’gr%é% ol nvvargl y- ext endi ng °
fl ange on & he di spenskhge erbsenbllite cpidined awMmalive arserdilspengnhgi ned

wi thin the dispensi spout getween the retaining tabs and the circular
aperture, conpr{sy nag%t‘%eé*& | iT€fit,, TEFasTHMer i PR o%ﬁ@r i 1g9*&%8p end and
a seal i ng endapéhenrsgal cogpensihel B0 reszelbiy) seakssaadiigl Brwpbbin the
circular aperture of 10 the di spensi spout; and a vent opening within
the housing at®%1%éati%n ogi &p a%e%e?r}'gd’rﬁpteﬁ‘g'sgﬁﬁt?e%l.mﬂwgnﬂi ?Sgﬁgi ng
closure as dﬁsciécbegbi 9?5& ab#aifing1ip wikeriel &H&Q:hi%%!ﬂuaﬁ(g%@b?ﬁuﬁ@mfi ses an
opening in the housing form ng a passageway to the inside of the closure,
aﬁd a gr t}é‘?lccﬂ’o"lp S\M’Ph?ﬁ’l‘g‘ﬁ'ﬁe%’%sggev\éy for selectively closing the
vent opening. 20 % ¥hetdicpReASHNGIASUr €nds hdasthd bed 1 8 alodiami8n

displaced from the spout.

8. The dispensing closure as described in claim 7,
15 wherein the vent opening comprises an opening in the
housing forming a passageway to the inside of the
closure, and a grommet anchored within the passageway for

selectively closing the vent opening.

20 9. The dispensing closure as described in c¢laim 8,
wherein the passageway has an upper portion and a lower,
smaller diameter portion, the intersection of which forms
a shoulder, and wherein the grommet has a larger diameter
head portion and a smaller diameter tail portion, such

25 that the head portion of the grommet seats upon the

shoulder of the passageway.

10. The dispensing closure as described in c¢laim 9,
further comprising a cap detachably mounted to the

30 dispensing end of the dispensing spout.
11. The dispensing closure as described in claim 7,

wherein the dispensing spout is integrally molded within

the housing, and wherein the wvent is formed within the

11



wher ei n the passageway has an upper portion and a lower, smaller dianeter

portion, the intersection of which fornms a shoul der, and q:ﬂgprt?@U?

"gr ommet hg’ﬁ%ﬁl-l}%‘gﬁ[qer di aneter head portion and a snaller anet er

portion, / hat the head portion of the gromret seatk T@Eﬁﬁ'l"/s%qq%

shoul der of the passageway. 10. The di spensing closure as described in

claim?9, furbbesimongrissilogaaioapdietacizablaparbuft@at Hie tdiepedBidgspensi ng

end of the dig gr;csi ng spout. 11. The dispensing closure as described in

claim7, whefBTR the di spensing spout is integrally nolded within the

housi ng, and wherein the vent is formed within the 11 1 1 APR 2005 WO

02/ 30808 PCT/_JLJZQ;OJ{I%%ZO__LS h%usi ng at_.a | gcat.,i on Jg;s I.ace? %E t frdomthe

di spensi ng  spout- L ZSPRESHPL pEhTHS EPoStr & HENALCFTHEE 1 38%im 1, and

5 further Tonpurisiay @mpikahyty mfunsdityopenvdigs cpnafiganiular

configuration aroimd to?q%.base pf the h ug'hngb out sj gg t he $,eri meter of the

di spensi ng spBUter3 COPhE IHF B hEmEi HY Eo5UF P HE fdsEPPLRAFHE] ai m 12, and

10 further coaptssdaghanpariuéesr gaSkele Seapetsd Rpbbuthe housing such that

t he gasket sealingly covers the plurality of vent openings. 14. The

di spensi ng cl ﬁur as .described jn claim wher eiln, t he annul ar gasket
portt o

3, 5
has a main QA SRG P AGRr V‘ﬁeo??ué?ﬁﬁr#eéjp BoPtRHR, *5u@®% hat t he
flap porid onfeomes:s doerienhgopenimlalbgadkélt spersingichosue f or
sel ectively dj spensin 20 fluid froma container into a receiving system
the di spensing scjtrﬁ%tf‘%&hcgﬁﬁﬁEl?%gqasé‘eﬁoﬁg?%bn%icﬁﬁeﬁﬁ tfer threaded
surface for phieadad aift aehoeatedinrgshe contai ner, and a base surface,

14. The dispensing closure as described in claim 13,
15 wherein the annular gasket has a main portion and an
inwardly protruding flap portion, such that the flap

portion covers the vent opening.

15. A dispensing closure for selectively dispensing
20  fluid from a container into a recelving system, the
dispensing closure comprising: )
a housing having an inner threaded surface for
threaded attachment to the container, and a base surface,
the housing being substantially cylindrical about a
25 central vertical axis;
a dispensing spout extending downwards from the base
of the housing, the spout having a dispensing end and a
receiving end;
a plurality of pillars, integrally molded with, and
30 extending upwards from, the upper end of the dispensing
spout, the pillars having retaining tabs extending
therefrom;
a circular aperture formed by an inwardly-extending

flange on the dispensing end of the spout;

i2



‘'t he spoutwﬁaw ng a di spensing end and a receiving end

t he housi ng being substantially cylindrical about a 25 central vertical
axi s; a dispensing spout extending downwards fromthe bas;equf AFhR i ng,

pillars ‘EGP ly nolded with, and 30 extending upward ﬁ[?ﬁi"bl” e upper
end of the dispensing spout, the pillars having retaining tabs extending
therefrom a circal aralaper busembby mesnbyiaed i midkhdhy - eddbpgnsidange on

t he di spensin end %f g\rhe spQ#t; 12 1llnAPR 2%05 \A\QdOZI g0808 PCT USOl/ 32068
a val ve asse y CcoRPERER wthi n ?%%rﬁ" sgpenS| ng spout Betw%

retaining -tabkpeandréhe conmtilsamg apertefr:a,len@rrpre:swtgammesl lstegs;ber

el astoneri c stopper aV|n ios! end.and a se t he seallng end
being 5 si zeglatvgggeﬁt ggaﬂq‘%gﬁl@ Wt tsr?ar}lpﬁee%(?’rgm ﬁglépfgu?gd e

di spensi ng spdukd aoplad=al idealdhglentviopeni ngs wuﬁ:hunat hepéotistagy £ and

pl aced in an annul. ar configuration outside the perineter of the spout; and
10 an annul ar §a§%t§,¥’e’§%ﬁ?%a§%‘{tﬁ| n the base surface of the housing such

that the gasket seaplnghyitpvet srdrte opeahhgopeninigs .thkb holiséng) spensi ng
closure as descrihed in claim.,15, ?wherenth gasket has a nmain

nul_ar
portion and &AACHAAr P prREPEAT ng O AR R oIr e Ad Wk P e PRELREETA ap
portion coverssf the wpottppamd ngs, while the main portion rests within an
annul ar ggannel wLLhig, Lhe, BASSRULLEES: Hudfle NUBL00 L2028 o
the housing such that the gasket sealingly covers the

vent openings.

16. The dispensing closure as described in claim 15,

15 wherein the annular gasket has a main portion and an
inwardly protruding flap portion, and wherein the flap
portion covers the vent openings, while the main portion
rests within an annular channel within the base surface
of the housing.

20
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