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{54) Title: FLUID DISPENSING CLOSURE

(57) Abstract: A fluid dispensing closure {10) which
incorporates a dispensing valve (40) to control fluid
flow through the closure and a vent passageway (62) to
vent air into the container (10) as necessary. The closure
(10) includes a dispensing spout (20) capable of mating
engagement with a receiving container. The dispenser
spout (20) has a fluid passageway (22) with a resilient
valve (40) made from an elastomeric material seated
therein. The vent passageway (62) formed in the closure
is selectively sealed by a grommet (70) depending upon
the vacuum created within the container as the fluid
is being dispensed {rom the container. A removable
overcap (90) sealingly covers the dispensing spout to
capture any fluid leakage.
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is seliectively sealed by a grommet (70) depending upon the vacuum created
within the container as the fluid 1is being dispensed fron1thF1c?ﬂDRj?ﬁ@5 A
renovabl e overcap (90) sealingly covers the dispensing spout'to” capture

A EPENSLNG O CAURE 5 Baska WOZ30R08! Ados i o THIMRARMER RGNS, ..,

This invention relates to a fluid dispensing closure for selectively

di spensimQ,dil b H8s SHER BBeddin RS b AR 10 desired container and, in

parti Culage Nords 61 @ddslbnd RRRSBIons PRI ki Yhe SAGA0€Abl € Wi th a receiving container
and i nelngigtedaljregulanisseOifipe PEItGa, a resilient spring-biased dispensing valve
and a vent valve. 15 Il1. Description of the Prior Art A variety of closures
have been devel oped for selective control of fluid flow froma container.

. The nost comon closure incorporates a valve which may be rotated or

ot herwi se manual |y opened and cl osed to 20 dispense fluid fromthe
container. The dispensing closure is typically situated near the bottom of
the container allowing gravity to force fluid through. the closure.
Commerci al beverage di spensers incorporate 25 nechanical dispensing neans
associated wth the housing. Exanples include commercial mlk and juice

di spensers




t hat have external dispensing systens. Here, the juice éﬁéR IO
transported in bul k contai ners. The nechani cal dlspenS|ng aé@@@h
to the buldy @ptainers via the closure. The cl osures f I§
ontalners must be capabl e of preventing fluid | eakage durlng %ransport
whil e al so preventing contam nation of the contents and di spensing
closure. Further, it is inporElAdL DASPERHEYG |QLO§UREow from 35 the
container is uninterrupted. This is achieved by preventing a vacuum
buildup within the container as the 1 1 1 APR 2fn5 fluid is being dispensed
by using a venting systemthat allows air to replace the dispensed |iquid.
Prior art xontai ners typi caBegkinewrddstiafs yeeittiwyl e at the top of the
container to prevent the excess vacuun1bU|Id up within the container.
Al though thik- i s Eieder RAbtee skiventden it presents problenms for the
container manuf actiyfier SavbAe LA SCRAT A ¢ 0PFMNRDIRL, B URde TN the
container. It also creates pro or the contain user’s because the
second openi nfPT t yplectiively digpeesivenflhbie, Sm®hda$fnuu¢¢stunb®a$ whi | e
the cont aigneradsi el ngohtdd etk ahgredlrﬁnga&{;%& Rar ! ed, e QYeEl.of the
invention is to address these problens by providirg a closur wi ||
cooper at e wi ta i idi sﬁ@n@gﬁgbhachwn%htoafa£$¢¢lwmng orcodémandr poandng of
fluids such or I ma S nLion An
enbodi ment of %?%55 sentH:né%ﬁ%#%ﬁ?%%%rconeggf%ﬂﬁﬁf d%ﬂ%fégég % t he
prior known Qnﬁﬂﬁaﬁgagst¥V@r¢nd<ﬁ wgna daspensi ng cl osure which
incorporates a resilient spring-biased dispensing valve and vent val ve
within the confines of the closure. According to one aspect of the present

i nventi od5 t Heke Desgréptien of t@iesgemsi:@’cl osure for selectively
di spensing fluid fro . t aj per ce|V|n syste i spensi ng
'@%Qﬁggg L P ciosu es ﬁg ?ﬁ E%PSQ g

cl osure conprising : i ng having an i nief tATeade
t hr eaded att aghiemiveo control of fluid flow Ffrom 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



the container, and an outer surface; a dispensing spout extendi ng downwards
fromthe housing and having an upper end and.a di spensing end; a Iurallty
of pillars, integrally nolded with, and extendi ng upwards fro dﬂg

end of the dispensing spout; a series of tabs extending fron1the p|IIars a
val ve assenbly for selectively dispensing fluid through the spout, the

val ve assenbly being contained within the dispensing spout; a vent opening
contained within the housing at a |ocation displaced from the spout. 11

APR 2005 f\Gigas dieitg dispatied N uasP aclerihg teySteRy @:%?%howg%ﬁ%' RPlack g e i s
provi ded a di spensing cl osure for selectively dispensi ng{ fluid froma

cont ai nerdi$RFNged liquid &iNer Ad cortalbersiypically 'B?%B@ﬁ%ei%ge'ﬁlh%tﬁ deatpprafdheg: a

housi ng hsvrikdiBeraid provt tﬁ@@ﬁ@é@dva%unmmw withiregdegoirRG hARAGLG® t he
cont ai ner, ., and an outer surface, the housing being substantiall

cyl i ndri dBis pddrorkableesalytian, diresenis pa&tvlgmséomf@p@ﬁ@lnar %B%C%ﬂréndi ng

downwar dSnfthﬁm\M]%eB&Hﬁa' Bferifids RAMDBematlt SREME! EhtAREr, AR tish P4ty Ng end;
a plurality of pillars, integrally nolded with, and extendi ng upwards from

t he upperpm@'ﬁﬂ’soﬁo"tﬂl’l%Cﬂ'i‘téb‘@ﬁé‘ﬁﬂ@ %@“@aﬁe then segand| eRepingayRiga!ea &mRldg t abs

ext endi ng/ehbM@E dk Wiffidutes Qéél Q\mneahé:wr@n#@fs @ewfméw Rtdr&d ARGrd¥péHegl Nwar d
ly-extend ing flan e on di spensin of the spout; a valve assenbl y

cont ai ned wi t hifl® qhﬁct af %‘Sé’h‘éﬁ“ﬁ@” @ptslﬁd%%ﬁ\k@ﬁ proliems BY BIOYidKY & @PRrand t he

ci rcul ar pRegil la'écﬁ:eré%é’mﬁ kel &lﬁ)@!shﬁ%édtﬁ@tto R4IiBR OTBEMENd PGB Ay ng a
top end and a sealing end, the sealing end being sized to seat sealingly

within tr?é'c'&??ﬂ{ﬂea‘?ma'ﬁerture of the dispensing spout; and a vent opening

~within the housing at a | ocation displaced fromthe spout. According to

anot her aspect of the present invention, there is provided a
L 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.



di spensing closure for selectively dispensing fluid froma container into a
receiving system the dispensing closure conprising: a housing having an

i nner threaded surface for threaded attachnment to the cont aiJngerAFg?[mg
base surface, the housing being substantially cylindrical about @ 1
vertical axis; a dispensing spout extending dowmwards fromthe base of the
housi ng, the spout having a dispensing end and a reoeivng end; a plurality
of pillars, integrally nolded with, and extendi ng upwards from the upper
end of the dispensing spout, the pillars having retaining tabs extending
therefrom a Acceiling thpeether asHest e thengreasnt inventigny there énarovigleflaange on

the di speppbmshgCaasury for Q@Ie%@%w;disp&s%g#!u%rgQ%n?ail’{é}lil‘(t% a‘:‘%ggi?m y contained

within the dispensing spout between the retaining tabs he circul ar
aper t ur e sYglgmbring idispenging Slopyre eerprisildast omer i ¢ st opper having a top end and

a sealing end, thig; ﬁé}dg@aﬁ%&%@adéa %Gﬁaég%f%%?&@cghi@wrﬂemté e the

circular aperture o di spensi ng spout; a plurality of vent openings
wi t hin t keNaEeS; Ryl aamten ei fheahousinigubeing subsentiply syinskicaabsitae t he
peri net elcefifa) JARaiZRQUt ; and an annul ar gasket seated within the base
surface of the housing such that the gasket sealingly covers the vent
openi ngs. The HispedsHis ppayt aytenidyzg dewmwadds Sriyp dingehausing eng havdngm

i nvent i oRyispliilyeA§anda RHOGIAEHA al Iy cylindrical housing adapted to be
t hr eadabl g/Spattachednto the container. A cylindrical dispensing spout, in

fluid comruni @Rlurality ofirillars; inteorain mejded with, and\extendiod dpvaskn fions heoumeng. A

val vi ng i KT dj nse S hQ iy ol fluid
flowt he@wghﬁgp%ﬁ‘"g Sgregtfsgﬁr%re &ngﬁbggpﬁgnté@ﬁ@ﬁvg b\?i %gféhglhge’r (!%npri ses
a resili dref@mist oneric val ve element that is seated within the di spenser

spout to cont %@ircﬂ!hgén;i‘rbrful'@fﬁrm'er@ ioz 3@ l’i}ma‘i’é(i:lg-‘éﬁte}@héf ‘ﬁarﬁ PR diéﬁéﬁklﬁg%ﬁd the nmore

standard val ve nec sns that u nprise multiple conponents, for
exanpl e, ohthsgpputand spring configuration, or a plunger and washer assenbly.

a valve assembly contained within the dispensing spout between
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;



Hence, the enbodi ment of instant invention is | ess expensive and sinpler to
manuf acture. The di spenser spout nmay acconmopdate a venting QSfe I%wm ch
i ncl udes a vent passageway in conmunication with a vent op

gronmet may be captured wthin the vent passageway for selectively closing
the vent opening in response to the accunul ated vacuum pressure created as
the liquid is dispensed fromthe container. This action effectively vents

the di 5pe“ﬁ'vQH/e‘%!s%éH{P‘r?‘yecJﬁlﬁmgh%\HWﬁ{e li_ﬂr?é g? 5t BeRSe te Feffifiny! N9 @

renovabl e overcap. overcap nma spensi ng spout to- capture
and r et ai tebsrandobeeinchiar abBUuue, cbmklavge a rEsdieol,calasipmeniy steppexhevivad t o

cover theg‘&SBtenB%%'§9eéli?1§aeﬂ-ﬁn‘dttﬁé35‘eélﬂ tdh b&hi %%ﬁ'tB%eéP&’é’énng}{\girt]@ﬁﬁgcap

may inclu rim bead ad to engdge an roove
around the spout and vél@tcn'cvl% méﬂtﬁapfmwlmnsmmmtand reattached by

sinply flexing ;%l[l?anﬁ)’?{if aﬁﬁﬁg'vﬁﬂuﬁpﬁ'je% .tatha&ed VLR th an

Oring seal to engagenent a receivi ng cont ai ner.
Upon i nseqonfl@wab@n ph@l@@ﬂlﬂperm@et hetherspost\entg cont ai ner, the resilient

spring- bi ased lifsge}sﬁ&gé Jt!%ﬂpn tfhecﬁgsgs%rf\é%la\ﬁ?tr‘?’@h&us]ingb‘ Etr?f?%? seat

all owi ng fl UI roug he" spout may cause” the ven
grommet ttbe cam S@ﬁﬁnwh@ovglstth@weni mnimg‘ﬁereby ensuring that fluid flows
through the s ures and advant ages

ut not. t he vent ob e fea
of the inventi f\‘/H"?B'%’@“%'BB&? & of ?'6 8"? ntltbﬁnpﬁ‘as t'ﬁané'Bndescrl ption
taken i nicandeacd somstantiaiy tchindrzabhmanyy ﬁ\@aptdﬂ w/bagﬁreaub(bly%uaeﬁe@aﬁcri ption
ent nventlon W | qerst ad by

f th Th
et er anode Gomaier B o0lg deretishedrlits ot FSmurca i s E s vo
02/ 30808 niXyTextépidl ffop? ethousing. A valving member may be disposed within the dispenser

spout to control fluid flow therethrough. In a preferred embodiment the valving member
comprises a resilient elastomeric valve element that is seated within the dispenser

spout to control fluid flow. This one-piece valve element replaces the

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

3a



preferred enbodi nent of the present invention when read in conjunction
with the acconpanying drawing, in which like reference characters refer to
like parts throughout the views and in which: 5 FIGURE 1 is] aA%Rp‘l d,
perspective, cross- sectional view of the dispensing closure and the
overcap; FIGURE 2 is a perspective, cross-sectional view of an alternate
enbodi nent of the fluid dispensing closure; FIGJURE 3 is an enl arged

Cross- secgelaeamiwmg AWdab flb\throﬂtéh ¥R Hpo Qi SRb Vg n@éyﬂcéagmhewewﬁi%tnméil GURE 4 is
an enl ar ed Cros ectional view of the alternate vent open

confi gur &P dese pifdorevastjopeqing, dasreby @nsyHRy thakiy 6F'°\t’$13‘r‘&|9f‘éP?|§P‘é‘t
enbodi merdndirot metemt ed in Figure 2; and 15 FIGURE 6 is a cross-sectional
view of the alternate enbodi nent |IIustrated in Figure 2, having the

resilient chédie)Qbires. feahkes 38H Fbentadss. ofzwe\ﬁnvmoa.w@d)em?rﬁu on of
A Pref er rigsh therTbiRiineddtaitld dderifisamen imventdQnRligHIHR dodohipdhlyimt es a
preferred enmbodi nent of the invention in which a fluid dispensing closure
10 is 25 URYRES- The closure 10 attaches at one end to a bulk fluid

contai ner 100 or, for exanple, mlk or juice, and at the other end to a

dispen5|qg m The c¢closure 10 prevents fluid fromleaking during the

transport tééﬂﬁiﬁﬁ—ggﬁéigﬁﬁxﬁﬂmﬂhe bul k contai ner 100. Further, the cl osure

30 10 pernits THae pRBbAC inv¥ o ﬁrmeﬂélrﬁ&eofullfﬂde@rsftdd&l”bSrh%feréﬁdét%ﬁﬁé 100 to
stemw thout an interruption in the fluid flow fromthe

t he dlspen S
cont ai ner' @U@%b ‘eled ferpripHomPt@re 1, the closure 10 conprises a

3b



housing 12, a resilient valve assenbly 40, and an overcap
housing 12 is adapted to be secured to the bulk 4 1 1 APR 320105&%8 égﬁ50808

PCT/ USOL/ 32068 cont ai ner 100. The housing 12 has an upper att

portion 1¥ARE%%downwar d- ext endi ng di spensing spout 20. ’@0 @P%rred
enbodi nent, the upper attachnment portion 12 incorporates mating threads 16
for the threasietferreengagendntntv i tthe hreseodntiaveetiddOwhdhe read
downwar d- ext endi ng_di s enS| Vgﬂgog% 20 has a _tubular confi ura%l OF and is
smal ler in dijal}rng? o Kt fig 2E7OTRRRY L pdhRTHY 's polit “50°T s
configured tolimtxe’@ixyeremgagaracﬂesgeﬂ@fmg isy sl (groitss twmlaghuah as 10 a
punp. The bott.o ort| ondof t cLspenS| ng spout 20 has a plurality of

ri dges 30 andtl'gefool\?é'é3 399% &P YHhefPsecure attachment with the di spensing
system T& effect FIEURBr e 1Seciy e, at | Uedplcbcg':hi SepdragetdiitrBe dicgkpessi ng
system an O-ri 34 .is.ins n the oove 32 Ext endi ng upwar ds
Py om the. i s PAHATAEE A SAER o0t riF JHSBERE HS PO S AR FRRCO PR %n 14 ar o
a plurality of pindcarg 21.isThe pekbpsstidk arerapacedtapasl vhe@nofannul ar
configuration araynd the upper, Ci rcu enc of he di spensj n out 20.
The pillars A" FHE LS50S PPLPENE NG %bﬁ Sgﬁnﬁﬁﬁ‘ér jf"‘?’ﬁ'?r(fpchannel
22 extending thr GuiuREhS QlsOSuar @nlargeﬁef:ew@#s/ecﬂﬂasmlpwhla_ar sfatRenol ded

i nt egrally wi th the hqusing.,12. The inner fluid channel 22 houses a

resilient chet®t \Pﬁe\%nﬂoagﬁ it S5UYS5f retention tabs 24 are situated
25 at the top ends1gurEha@ gisl laar £nddrgandcsesyesddrilo@bal Friew of the

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



t he check valve 40 within the fluid channel 22. A valve seat 26 is forned
at the bottom portion of the dispensing spout 20 by an annul[afjr APRA@UQBy
protruding ridge on the inside surface of the fluid chann%Jpég.

Pr ef er abl 3‘,’0%&3&5‘ shown in Figures 5 and 6, guide ribs 128 A SOM6} por at ed
al ong the inner surface of the dispensing spout 20. These guide ribs 128
serve to secutentanichear iEMM. t hehehaoksinal v2 ABswiehhiuppkehe ddtacHdmelannel 22.
1 1 APR 2005 VE)02/33§98 PCT/ US01/ 32068_The,check val ve_ 40, housgg within
the fluid chaRfer Cm2t Bithrt B HRIE SRR S tDPFErSdr9pPBG et f rom a
resilient el ashoaeprefeated i ahbodindiyglthrotuprequiatatdiyent h@oirByent i on,
the resilient. check valve 40 is shown havi ng | ar ger_.di aneter .top
portion 42 anﬁfa.+Qﬁﬂﬁﬂ&§at58ttTﬁﬁiﬁﬁtié%?eﬂgg Tﬁg rgﬁgliﬁhﬁ: gﬁ@?ﬁd9glve 40
is sized 30 éhgdgdmatr atindethdahilomcpatiiner ddboseats within the valve

seat 26, while the_top . portiopn 42 is,anchored against the_retention tabs
24. Al'though ill usttat & GRS BRI R, &%ﬁﬁ&?%g?héﬂo&i |?én§“aéhe%k val ve

40 may be a s@bilhipl ven BigueeRecat hemhdcons | gusBatd0Nin PHeXmEesr t BRancheck
valve will seat ropriately within the valve seat = and return to its
ori ginal posi LFOMGITRE HéngPiefOPREAPL 1D THE 0 mh Jo i Paairas &P so
di sposed wit hihat il heisiang 22 idS spedOitig 68ystami Glbtaldhews) astich0agepl ace

t he di spensed fluid, thereby, reventing an interruption in the flow of
fluid through® PHEPcl oggﬁeetg’oﬁ’@gvé’ﬁtrt%@noﬁgnéﬁent‘jﬁsﬁe%h‘ﬁgpiE%‘éEe@\By 62

that is nol degagi Becplyranitthi ot heibgusi 3@ 1l2hdf geboses e 320 44 adhacent to
the fluid diSgggﬁiéu%éﬁg%%%e%g'wlgg gggtdispensing system. To effect

a more secure, fluid-tight seal with the dispensing

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.



passageway 62 is shaped so that the bottom portion 64 is narrower in
diameter that the top portion 66. The junction between the ] 8?@@@66
and the bottom portion 64 of the passageway 62 forns a shou
vent-ret aMR ¥5P%%b 69 is located at the top of the vent p% %5895&98 62. A
vent grommet 70, shaped to fit within the vent passageway 62 has a | arger
di aneter head potimie Zheckhealventogrnomedd Aduhdst shei thundt bRaveal

passageway 62 th 30 jts head portion 72 seated on t he shoul der 68. Th| S
ef fectively seal sCOMTLSR8 vEht® ‘-’%&g}mﬂ%}:o@f?ﬁ “&d(()?m-fg‘i

travel withinrédidivemnt lassagenty ﬁ&texjﬁﬁt V\@ﬁjthauﬁhll hytopemm@dtbpn V\/nere
t he vent gror%{at 70 aputs a i nst t, gnt recﬁclal ni_n tg d a cl osed
6 1 1 APR 2005 W0 0373 £ USPEF 68 off-wher tH‘é vERt"Yr omret
70 i s seat®ed E@imn’tﬁtatmergéhouhdﬁét@ﬁ tEEbepw&rcigJaﬁ ab tdme V£n]§:ogi;1]@éﬂmt 70
serves to close ,  the vent passageway 62 by seal i Qf the
passageway 62b%11'ttcf“hé’°§%68?dg$ 6%1’ HIR S enEsC IF‘??}?CY r?Lé'ed|‘l§péﬁst‘i‘ﬂz‘i"flom t he
cont ai ner 100s0 atN&eUuuhe bublhifiSedV bBtHom t perfisi g dZatmntiicidre fwsce is
sufficient to |jft the vent 0 70 fromthe shoulder 68. ThIS
unseating of VEtdnéa vEfitt grzcﬁ:ma‘? ’%;eéfgel 1§t PAFE Dy 4Bi gt e28°Pe5eRes 10
air to vent tagough the gkesytforlGadshenebyrathovwmdlflsuirdtee gispense
snoothly from the container 100. As shown in Fi gures 1 and 5, an overcap 90

may be  retovABHPYar THRERAF 1t ot e EF 19hecthev e chp g8y be =

solid plug or some other configuration, provided the
check valve will seat appropriately within the valve seat
and return to its original position after being deformed
to the open position.

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



serves to keep contam nants off the dispensing spout 20 15 prior to use.
Addi tionally, because the overcap 90 may be extended upwar ;t gt;ﬁf?zg es
both the di spensing spout 20 and the vent 60, any fluid |l ea f

either pY9BGFaHEy will be captured and retained within tﬁgT"@g’é?ZB‘é{‘p 90. 20
In an alternate enbodinent, as illustrated in Figure 2, the vent and vent
passageway aregiepbacetdcby 0Re V&nt NHFamMENt70A8Niskgse#6Qghhatt extiends

- through the hoqusi é 2. The vent openings 160 energes through the housing
112 adj acent Sg‘r?u&ﬁgﬁl *channel 180 for receiving a 25 sealing gasket 182.

Preferably, the seaki ngigaskelf hase adhi nyeddlat- e essh-ng angukassd | ange
184 that covers the vent openings q%go. It wou] d be obvious tg one skilled
in the art t1&t X®BEpaPatdY@et Gfay PHe G82H1D 488 ERE  9&nt Hpeni ngs

160. 30 I8 thjassegbedyment atasthesshohldist reg edidyevrgurss 4etutdieisei ght of
the gasket and the fluid within the L container 100 seal off the vent
openi ng 160. HSPERgPd FEomyitlBeASRER M tHE CorlBEiwEr Pradds awyERHum bui | ds

within the housindgsiig unt uhtihether eeris sfdfirdienbntorhi itsthend 1 1 APR
2005 WO 02/ 30808 PCT/ USOl/’p%2068 gasket flange 184 to open the vent opening
160, t her eby YSEuSFRE™aFr 7P otveRt thfir 8Rgh - 447e 98- osdPés1 taserhéng| 9Sure 10,

110 is designew tentel@Gdmeel y7o,disspensesthitdaf ronragesat i neruddP into a
di spensi qg 5 system The closure 10, 110 is secured to the container 100
once t heontdinekC 106Nts FrFPR BhFi fg BH&Rspdtt thereby allowing

fluid to dispense smoothly from the container 100.

As shown in 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

15 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.

20 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

25 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.

30 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



and storage, the overcap 90 is maintained on the closure 10, and the

closure 10, 110 is in the closed position as shown in Figur 15 i qio
use, the %e ﬁ’ 90 is 10 renoved and the di spensing spoutP .eéﬂor?& d
into the Js’%@ 8 ng system The di spensing spout 20 seali engages the
di spensi ng system which includes neans (not shown) for pushing the
resilient cheplchedl vdat@eavidyt frrompearhehealveatsegenibg T0s hecebyt he
closure 10, 1 i.n 15.the ope sition s.-sho Ln.Figure 6, and all ows
flutd withi CTEE G REE FrTI00 Th FEOw PR o eha 18 osur e 10, 110 and

. around the resili&he chéckunal id,4011Theis didspéngsedg od fdaliegtfivehyt he

! contai ner 100, W ogQnutyo y Lspensing. system ,.Qnce_t.he

| cont ai ner 20 dﬁ%%%se been C{en%#?rgdg t Ogletgghfggi rr;i?ro 1blbél%m t%lésP(?Pg%ﬂ e 10,
110 are rénovesfamomThize dicyrersiliy syt ém sHausedaltloowhet hentesnkr ent
check val ve o_expapd_and r rn i,ts Qriqgi.nal, shape, thereby seating
itsel f agai nét%({ h%mé\ja]gg'% éjgélfc%%?rT%lbg aét ifgr%l%fig')se])surtl % f‘ﬁruain pﬁg*\s'{sageway
25 22 t hr oughuitches idraser, e the, cardcppevents manintredsieduain theuicd obuee
escaping thr h-th | osyre 10, ,110 t he, ty. container.,100 is being
repl aced wi tﬁﬂg'ulaindgr%& e Sréébi rllggdle? ar’t gtgpede%]%)rsiep 5% a8 b828n gi ven
30 for claritghom yiandigaranrieces $ariprl it t ase onshehoutedkdag wided st ood
therefrorIlOas se%lra%egpdinfi q%llti ons. wll be ohvi sistoitho%e ski LI eg in the
art withodt departrng™% rom tHEPEREPRI aRPEDidY t+ 19578 “55peRdgd *Bfai ms. 8
11 APR 209 WdiG%/e30808 PS&F4tiS01/ 3268 dWaénsingc| apord 130 sealingly

engages the dispensing system, which includes means (not

shown) for pushing the 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.



CLAIMS 5 1. A dispensing closure for selectively dispensing quid fron1a

* container into a receiving system the dispensing closure cEg{iaj

“housi ng h i nner threaded surface for threaded at

contalnera%hﬁ%mgﬁ outer 10 surface; a dispensing spout e H@”ﬁgmnmerds
fromthe housing and having an upper end and a dispensing end; a plurality
of pillars, integliakkyispttednad tils; and extendi ng upwards fron1 t he upper
end of the dispensing 15 spout; a series of tabs extending fromthe
pillars; a valve assenbly for selectively dispensing fluid through the
spout, the v@bAgMSssenbly being contained wthin the dispensing spout; 20
a vent opening contained within the housing at a |ocation displaced from
the spout. 2. The dispensing closure as described in claiml, wherein the
di spensi ng erld of &t heidpspeisg nclpout hésrans@beaimindlar, dispensing

i nwar dl y- ext endi.ng f.L ange ther form a circular aperture nd wherein
t he val ve asse%b%‘ fE%ntalnegn%Q¥%ln th ggdlspéﬁﬁeﬁglggod? Shp %s a

resilient, ekhsﬂ@menng slopper dranpichgieg { op end and a sealing end, the
seali ng end bei ng S|%ed to seat .30 sealingl hin.the circul ar qperture

of the dispensing® sPott 9 \W'G2F30808 56@% surface £

threaded attachment to the contalner, and an -outer
10 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

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 essembly
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.



PCT/ US01/ 32068 3. The di spensing closure as described in claim2, wherein
© thé elastoneric stopper is retained between the tabs and thg tiARR 2005
raperture. . 5 4. The dispensing closure as described in claim3, ‘wherein the
vent openMfyO%8% i ses an opening in the housing form ng P& TAOYHEay t o
the inside of the <closure, and a gromret anchored within the passageway
for selectively dhesidispdresivent copamagaslOddscditeddi spendiarign ckpsure as
described in ¢laim4,  wherein the passageway has, an upper, portion and a
Lover,  smal ISt PETTBRT LEhE PROET Sedt Kok-oPUhPER TEr msne a

shoul der, and-aMer=eidnthbecgraimet apastaréar ger di aneter 15 head portion and
a smaller dianeter tail portion, such that the head portion of the gromret
seats upon the shoul der of the passageway. 6. The di spensing closure as
descri bedsi n £] ai mhk, d28pdnyityer ctosfprd SiaBg deSapi et achahllaimoupied to
the di spensi end of_ the dispensi,ng spout.. 7. A dispensing closure for

sel ectively dﬂ%ﬁ@ﬁ§in6heflﬁfpa PTG ORI TS nfD £PFELBEVITY SY&8tem the
25 di spensi Nth@l Qg e feefhy Si 019 pasRQuevkng Bavi fge anidsidger bhreaded
surface for threaded attachnment to the container, and an outer surface,
the housi ng BEYISub&Panti SFPIRTy 1 3RES “15B0Rt e RARSPERY0Rr fPEal axi s;
30 a di spensidygl saute19Xteasing thewraatdspdésiomg t he housing and having a

di spensi end and a receiving end; a plurality of pillars, integrally
nol ded witth, and
5. The 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



extendi ng upwards from the upper end of the dispensing 10 1 1 APR 2005 WO
02/ 30808 PCT/ US01/ 32068 spout, the pillars having retaining {dbsAlRR 808bng
‘inwardly therefrom a circular aperture formed by an inwardly-extending
f1 ange onYR&W®ensing end of the spout; 5 a val ve assefSIHVVYRIAT ned
wi thin the dispensing spout between the retaining tabs and the circular
aperture, congpostng tha egiillilent, @hashgnerétasiioppercabkaviaxgeadiny end and
a sealing end,_the se%%ng end being sized to seat sealingly within the
circul ar apertWW&EGY P EREHi spensing spout: and a vent opening wit hin
t he housing at a |loDcaitlardiapplaced fFooned hey Spoulnwdrdifhexdieafgengi ng
closure as described in,claim?7, , 15 erein the vent opening conprises an
opening in thgf’?'l%‘ﬂasioﬁlg tPSrﬁf%elﬁs%ggéeﬁgy%% stq?@%i’nsi de of the closure,
and a gromret anchor edlwkt hiszecibeypassagawey fwithisel eréi Wlspetlkasng t he
vent opening. 20 9. The dispensin | psure as descriped._ in cl.aima§8,
wherein the pER¥HyeiSF1FEL a%%ﬁppgfe%ﬁb?%‘?%n HBRP a arrﬁﬁerdt,he sifaf-Er-2di anet er
portion, ht he hl?éﬁﬁﬁ@gé i eampfimr?chgf ows.-;l;aexﬁhguledeétclaraéhﬁhl '%m%rtabpet:he_ |
gromret has arger di aneter ea rtion and a smaller dianmeter tai
porti on, sucﬁhﬁ%l hdt GBe SREaTmPoT t TTH-IF ERE’ gFBfmEta s SndpBR1PHe
shoul der of tgezeassagevay. sddLinle diispansivig diesunaraspdesarebed in
claim?9, 1Of ur%ﬁler conpri,si ng a cap detachably nmounted to the

e dispensing Spout; and

a vent opening within the housing at a location

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



30 dlspenslng end of the dlspenslng spout. 11. The dispensing cl osure as

described in cl aim?7, wherein the dispensing spout is int Rn@q
"W t hin 9?% b9 and wherein the vent is forned within %p @g

2005 WO 0 ﬁDCT/ US01/ 32068 housing at a |ocation displ éﬂ’é?t from
the dispensing spout. 12. The dispensing closure as described in claiml,
and 5 furthehocsivgy isi rg lacplcival diypdcaderpaapentaysS:Hen dAzpanntihar

configuration aré),émd t he base of the housing outside the perineter of the
di spensi ng spoﬂ? 13. The di spensing closure as described in claim12, and

10 further corrpri sing an annul ar gasket seated within the housing such that

t he gasket i overs.the ura |t of ve penin 14.. The

di spensi ng cl %%u?%l%ééggc?%%dcjr(g schﬁ?C\tM"i 8?‘% ‘?hje’ &l ar gasket
has a nmai ré pofﬁrmxamdm@msmm@railylwﬂhtydbﬂgvéﬂmpappﬁihg@mn siich that the
flap portion_covers the,vent, ppen 1 g, closure for

sel ectively df8pé B FF™ efi@“f:f‘ﬁjr(gn W?ﬁnéil géﬁﬁé? flnﬂ‘ BOY¥YY ving system
the dispensiogteidsute perpheBéNgE ankodsspgndiari Bgoan. i nner threaded
surface for threaded attachment to the container, and a base surface, " the

housi ng bei ng %a dally.c dr| cal gout Q&Zf central  vertical axis;
a di spensi ng %%b ?8?1%@ % Netfs 2Fr BT rn’gb ¢8 © g?l’f‘h]ethc?ﬁ’sil ng, the
spout havimg austltispensinpgieiflgadnd @hnular gasket seated within the

housing such that the gasket sealingly covers the

plurality of vent openings.

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



“having re 31; ni ng}ﬁt abs extending therefrom a circular aper

receiving end; a plurality of pillars, integrally nolded with, and 30
extending upwards from the upper end of the dispensing spgqt APReZ@@SI ars

d by
an i nwar dM B0 ng flange on the dispensing end of th %ﬁ{’&%ﬁg‘s
APR 2005 WO 02/ 30808 PCT/ USO1/ 32068 a val ve assenbly contained within the
di spensing spout abetaisen Bheemlellai rdomga!iam andhtihe e cdliapenapert ure,

conprising a reS|I| n elas nmeric, stap aV|n end._a L 2 seal i ng
end, the sealng en% gﬁ fals| 5;‘1& zeﬁeif%lm §t télalsl nggy Wlttggl n“the*et% cul ar

aperture of apeetdispensomgrisyiogt ; aa :péajrlalent:y o lyenimeapdeni agsppext hi n t he
housi ng, and Iaced n an_annu i ur%& 1} outS|de the perineter of
th

the spout: ar?dj 18%af ﬁ%u?% %%il?etse {376 1558e SBEr ?%Jcréq of the
housi ng s@ch stikatl tthe s;aas:kesteﬂaaﬂgu@glwytﬁﬁmetset hercubat apentngs.ofl6. The
di spensi ng cI sure_as d descri becjc in claim15, 15 wherein the annul ar gasket
has a main po gﬁ BRBS 3N %dly protruding flap portion, and wherein the
flap portion covar@lhh&ly’eyltoﬁ)pmm@@,enmhgé ewidteimmaibe pouking, #©StS
within an annLiI ar _.channel vvltr_JLl n the _base surfac% %f tﬂe housi ng. 20 13
ced in an annular configuration outsi e perimeter
of the spout; and
10 an annular gasket seated within the base surface of
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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