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PCT/ US96/ 12095 _ DI SPENSI NG PACKAGE
BACKGROUND OF THE | NVENTI ON i The present invention relates
to product packaging, and in particular to a sel f-seal i ng val ve

for fluid products, and the |ike. 5 Many different t of
packages or WONAS%Er s are presently available for "%ééﬁ?gféﬁ%
non-sol id products of the type which are caKabI e of flowi ng, such as fluid
or fluidized materials, DI BAGE | pastes, powders, and

the Iike, which substances W%—%%nd generically
referred to herein as "fl ui ) ude a

dihspensEr vrhich'lﬂnrpté@ﬂtmvsniona'elemmmducl tpackagiuﬁdanﬂdnlparmuhnk ihlactvea ged from
t he package n r a ose the package.

Sel f - seal i ngﬁlf&f’g’d’g ﬂvﬁ;&%%e@oﬁ%gseaﬁ%&ﬁ ]'ﬁ‘gEd in packaging for certain

typ€s of 5 aﬁefehswpweﬂpasaw&mmﬁemmﬁmﬂabmfdﬂ S. Patent
No. 4,728,006 to Dr for shanpoos,

| h
condj ti onerl%a"k% ‘Bng}’d‘\%ﬁ\%\”é"rtypgﬂ’ % Iﬁ]ﬁé’?? g, such asflid, Ok nown
to experi enﬂlﬁdﬁ&f‘ﬁaﬁi’iﬁﬁsl&fudmi , Pisieb)! SovRders2Afld tHRANRS Which thbstimeRCate | NI

15 characteristics, ari I cul arlty when the gcka es are exposed to
si gni fi cantcoaletmyelyem@r&snemally errgdh o hergin as | ﬂ“lds Some such packages| include a

construct edy. t "ﬁ"“‘g !F!ﬁg in at

| east certal pes pac ggsgfsa%‘isrﬁé@togey elt redact w ttﬁg %ﬂl terate
t he prodOctandﬁbenresealswclosenthe.i n food packagl ng, care nust be taken
to avoid the us val v er | L eh ontain any.type of
toxin. Further ngq’g{seﬁ‘i‘% 1%3&%%&%&; 59, CP’SC%#{: Lfgnézm b t he
valj}/e to eiprbﬂﬁctseli??ﬁ iiihle_oentaﬁﬁzfdneclosed heUe&Wamt Nong,nFmode@Dgatﬂﬁl élapw rate
and/ or S -S i ng characteristics al ve

Liquid sil |\Yb‘ﬁ]élsr‘§q§wgg%ﬂ$g‘§9mv‘é°‘}d§l9€ﬁﬂ ?“dbtg%rlr‘i‘% weNers geh valyes bavss
packagi Ng, been known t6BfpeligN®@ 3hi smaéalﬁyb?dﬁansadﬁ@mcmdﬁpaﬁﬂ the
material is inherently quite iner Wi || therefore not elther

adul t er dfe eharacteristicsypemicelndy yhen &m%wmw%rﬁpﬂeyﬁw tpmpgrature
packagi ng ayfiaR6myi ded in applicant's U S. Patent No. 5,033,655 to Brown.

Al t hough liquid silicone rubber possesses nmany attributes for use
i n packagi ng, | tvﬂvwonaymmdrf@m most conventional, plastie matsrialsscapmat ba usehidedt such
application E xgiPw Sbhed or Qulterate rodukfl Y]
silicone ru er part are e‘%?%%rre tac&lgﬁgr st@&E T terangthgpvery h'Jnglrr

coef fi ci ent instance3in faod nackagingonaremlsabe aken to, avioid &:mempﬁvah@ Ihaterials swhicha
ar t angerion ikt ol 30 okin o ERIRE bk greltB M Broditl o cae |
to t he adj athervalve wo eitherentiritider sofien,ahereby anining el desighet flove rithend’ot | ar can
be self-sealing characteristics of the valve.
Liquid silicone rubber valves have recently been used in some types of packaging,
and have proven particularly advantageous since the material is inherently quite inert, and
25 will therefore not either adulterate or react with the packaged product. Examples of such
packaging are provided in applicant’s U.S. Patent No. 5,033,655 to Brown. Although

liquid silicone rubber possesses many attributes for use in packaging, it also has other
characteristics which render such applications problematic. For example, the surfaces of
liquid silicone rubber parts are extremely tacky or sticky, having a. very high coefficient
30 -of friction:*“As a result, in attempting to attach 4 diSpensing valve to a container by a .
. conventional threaded collar arrangement, the surfaces of the valve flange will stick =
re e ughtly to the adjacent surfaces of the container and collar before the collar can be | |

-1-



WD 97/ 05055

PCT/ US96/ 12095 ti ghtened securely enough to create a | eak-resistant
seal. Tightening of the collar often causes the valve flange, as well
as the entire valve to distort fromits desi gned shape, t her eby

preventing the formation of a secure seal, and/or chang| ng t d
di spensi ng andV@8W#y characteristics of the valve. Q‘&’H@%“Z@?’%

drawback associated with the use of liquid silicone rubber i n di spensi ng

val ves for pmguuned securilycenoygh to ersate atleakrresistant seals chightening, ofyfhg icplas) aften
dh b
adhes| ve capalgs ik vaive fg)a%gr,na?%élﬁ& thE Euett8 e b0 affeot AR i3 Resibtba Anke N o

i Ng pressures
cont ai ner arehdtdﬂq&éﬁihygmdjomatmiofﬁmmsmhatﬂmmmemaure of
the surfaces Qf the "&%ﬁl si.l i cone. rug?{ ve precl udes the use of

convent i onal SiSBeORHgARd pEaling, Characteristics o nt of the liquid silicone

rubber valse to ammbﬁdnwbacmamcxated w:thﬂme:sebﬁaqmmsﬁlicon@tubbmmmmg |

G spenei ng. paEREy Rt packRg i AR R R, 58 dvhvte adhedtle deifpe or

probl em ex percbﬁ:'i&ﬁﬂh e tvilvetb @rcofifaiee iFd Agniee that 940 witisand thetoperatihg pres
proper design balance between the package container, valve and f|UId
product, so ttaa¢hichthe Y@V?)ﬁ%ﬁm%frﬁfb??g@ﬁﬁ& The wague WPPﬁ%Pe

requiring ex fivaw feaﬁdesrwuwat of
product whi cb‘ﬁlﬁlzeéem re tg%lb@%gm%gﬁﬁ%bﬁ arl yBI n keepi ng W|t t he

type of pi@duadhesives.oHener, the pttachmentafdhe liguid, siticensaubbar yalye 4o p gontainer in a
concentr at ed :
WL Ty proal et Bt 98t leaic 46l ol wARRE R HBipuls o off deprilnafibn

application tdtm:mspmg@whgaﬁmmpbﬁamsgnﬂid@aﬁmn contrast, when using

?b?(ranrjl ;g,pezngf t LL%}P@' 8}' ?r ger ;CSJ Nt t | ae@r{bf@sk’é‘&ﬂgﬁ%fypl caﬁ%l y %eq r ed

by the Usreper fdesigre baliance tietweea theopackagecontainkr, tvalvef andBuid girednct, co dhat did y

and readi | en in res onse to nD erate,pressure on t ontainer is
i mport ant ; 3(as‘ﬁf’ peatsAly, dispensed, without requiring % %PH '@é?ﬁt?el y

cl ose when tha S%ﬂ!y&hit&ﬁndiﬁﬁﬁfpﬁhﬁﬁ&ﬂﬁbh :é\kissireamganéam paticullyaigount  of
25 pressure Whl ch myst be rral ned Civgdt cont ai ne sustain fluid
Stved: oBes hep ispetging

t hrough the KEERiBE With riDgfancey, ckly and

accurately a%@éﬁﬁ‘aﬁdﬂhﬂpﬁiodﬂ@b %aeashandsbﬂ{smallikeoﬁ.etuba&ﬁuftyﬁ&mys I's
very desirable in de5|gn|ng dlsPenS|n g packages.

SUMVARY OF THEGYirRQmyrp @/all amount or doﬂopeﬁéoaeﬁéevplwﬂ%@ achisve satisfacioBNt i on
i's a di spegsi eRaqk okl dviEnSflgtdha tpes Y€ Adid p ramicuf IsiincasicROMGis@riadte, t he

| i ke, conprising a cont al ner having the dlspenS| val ve nount ed

therein. The tweiupg fosmulas,andbe et latges quantitis of\preduct axg; typipallycreauired byrthe he
container, angeNas oG FpRtstin. PR dbiifty S Rle! vaBle 35 Quicks ﬂmsfemg%e&aﬁﬂw

t he contai ner
VD 97/ 05055  to moderate pressure on the container is important, as is the ability of the valve to quickly
PCT/ US96/ 120989 securely close when the pressure has been released. Also important is the amount of

25 pressure which must be maintained on the container to sustain fluid through the valve

once the valve is opened. The ability to quickly and accurately achieve a proper balance
between all of these factors is very desirable in designing dispensing packages.
SU ON
One aspect of the present invention is a dispensing package and associated valve
.30 for fluid products and the-like; comprising # Contaifier having the dispensing vaive =~
mounted therem The dlspensmg valve controls the flow of ﬂu1d product from the
o 'contamer, and has a margmal pomon sealmg about a dlscharge opening of the container.
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The val ve al so has a head portion including a central area with an orifice
whi ch opens to permt fluid flow therethrough in response to a

predet ermi ned di scharge pressure within the container, and closes to
shut off fluid flow therethrough upon renoval of the pr edet er mi ned

di schar ge pressure The val ve includes a generally J- shape& 5

sl eeve, haviW@9%/%%Si | iently flexible construction with a é@%@%ort i on
t her eof connected with the marginal portion, and a second |eg port i on

t her eof corFhecvalne also hasathead, peggion inc 2 pentral amee withyastorifica

gg;t :'aggtshgrp%d.m?r@abcuate porglrJ rei\;\#]llmgtﬁ fagﬁgt;'g%%%%%ﬁwgeg

portion of thﬁleommmwsedmﬂmwfﬁ'@ﬁﬂmmmmpenmw ofthe 10

Anot her aspe of .t he esent jnve ensi ac e and

associ at edlor':ti ‘“V‘é'feg %gﬂ)%ﬁ 3@%8@% 8?’1%@% W@Pﬂﬁt‘g

cont ai ne§  Isleevechavig aifesitienty mmlabmtrucuon Wlithmfiml légf‘wmbmthei’aaﬁcéhlﬁ&ﬁwi ng
val ve control] s _the f] ow of, qurdsg?og_‘g ct fr.om.the i ner, and has a

mar gi nal p ‘F‘?B?‘?‘Q@Elnf‘wrﬁ%@dé %g’ﬁfeﬁﬁ%‘?‘m‘f “’d o

The val ve hisstich, "ZR6RPhid QBond Rl Pokidfs RreORREAIR orfdnBR dbiah Ac@ iklildel1Ce Whi ch
opens to 1 Eermt fluid flow therethrough in response to a predeterm ned

di schar ge s @nd joip ong apother at amarcuate, pextign whichfaci rasﬁgeaovmesqﬂftthommfr ui d
f1 ow t her et d di sch
ow ere%ﬁ’é}g He s vé%dﬁ@ﬂﬁispa{sufgfiﬁoduc}fm@[ IE% ifidned di scharge

pressure ve al so has resrlien e connect or sl eeve,
i ncludi 4@ a fi r SAnoghe ammfcme Pmmvenmmu@td@@emlmpmermgismiatqdort i on,

20 o enc APRBR TSRO 08 SOUE UnbRRRE S Sl Bolol EeRE W

ext ends ar cmaintéd,/thereim ﬂxedlb[msingaalveomolstheﬂowfefcﬂmdtpmdacmﬁmrthﬂt of the

Vet anot nercomBineks ik sl PR A FRURP P & Utoprk Bhchil t“@f&%@&ﬂéﬂz" b 1

associ at ed The valwchase Head pbrtioh dnghuidial 1€ centah aked h&hlanl«ﬁ;ﬁcearm

Val've oSkt PRIt PR BEFORTER i FrEe o § POHRERUD 31&%%?%&%'5“”%22 a

mar gi nal  pomé b@ﬁtamalahmaloaéaqwsm dif ﬂﬁihéﬂtﬂrﬁth@ﬁﬂﬁbm Won iriRovaP 6f ghener .
The val ve has a head ‘;)ortron including a central area with an orifice which

opens to ischprge preswyre-n dhe valve alsp basa F“égﬁﬂﬁ%ﬂe’flbleé"Mt er ni ned

di schar ge prréséurnmmngmmennpo&ﬁ&m% %ﬁg bh, 4Hdfa T1 Ui d
f1 ow t her et hr ough upon renoval” of the 30 predeterm ned di scharge pressure.

The val ve afesendend poriiensthensel eangerted with gheipad portion. Thesecond ¢nd ofiieace whi ch
terf h
i nterfaggs dé’%%hm@ﬂggg%eglggafﬂhﬂrmﬁéqahﬁﬁgx RndiSRGRy Yt fg@gﬁgﬁ portion to1ape

when vi ewe e cont al ner L erl or sur
i nt er f aces farilitate movement of the head portion of the valve when dispensing product from the3-
WO 97/ 05055
PCT/ US96/ 1205 meT-
Yet another aspect of the present invention is a dispensing package and associated

valve for fluid products and the like, comprising a container having the dispensing valve
25 mounted therein. The dispensing vaive controls the flow of fluid product from the
container, and has a marginal portion sealing about a discharge opening of the container.
The valve has a head portion including a central area with an orifice which opens to
permit fluid flow therethrough in response to a predetermined discharge pressure within
the container, and closes to shut off fluid flow therethrough upon removal of the
s o 30 prédetermined discharge pressure. ‘The valve also has'a head portion iricluding an ™ =~
v exterior surfaoe Wthh mnerfaces with amblent envuonment and has a generally concave
T shape When vxewed from outsxde the contamer and interior surface whxch interfaces w1th
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the fluid product in the container and has a central area and a generally

I nclined outer portion which tapers inwardly toward the center area,
such that the exterior and interior surfaces converge toward the
central area of the head portion to provide a tapered construction

wi th reduced thickness adjoining the orifice.

aspect of thWO¥O8BAt i nvention is a dlspenS|ng package and”§¥@§@?£$éd
valve for fluid products and the |ike, conprising a container having the
val ve nountthefluid produc inethe. conmeeumbbassﬁ qegtralAreacand dngenerally tinplined owtenf f | ui d

pr oduct frgﬂ,& ttﬁt:& aﬁgﬂm (o1 Y] y {nigicgbout a
di scharge dpeni ng o? tthe cont ai ner. ﬁﬂﬁ va %/Igéhas tha?ﬂ.&tek%giggﬁgor“gg
i ncl udi ng asurfaces cahvesgetoward the gentoal jatdaf thehhezf popiondo provide atapetedui d f | ow

10 theret QERHEEI'. A qgﬂpge -gi s p*;ﬁ?g%g ' di scharge pressure within
t he contai ner, ar}él[']wrﬂ(i:l C os'eﬂé 6S P{E:‘ urd flow therethrough upon
renoval ®f the wammmoﬂﬂmmmnvmonﬁsedmngmmﬂ gsgodiated has
an exterior sur a [ i nt.e es W th anhi ent envi ronnment, and an
"t eri o SHaEer Sidcproites s The. RS, coftorsing a Gomthings bing: B yaivR dnounied

cont ai ner. tiaemexwwge vhIOé Bbntls ﬂlHrffoWJ@lSﬂtﬁ& phdafict' ¥R tROEdntdiker] ARET
inwardly toward 15 the center area, such that the exterior and interior

surfaces cdwsampereinalpartion sralipg hqus p ‘smﬁpmoft%Cme ahve s
provide a tppahedrid mbading aQenttdl tates Witk 5E Brifitt WHIBE SPens to perdil fibidi My t he

orifice. The principal objects of the present |nvent|on are to

provi del® dh@'pﬂ,imghgn jpesprasgdo a predetermngd disshasge meeuresmmsl@eammgnerame

G 1 or ont (GReE oyt pFRld Yiof Mool iy PRSIk e pRAEARRM URIIIRE, |

both the cmmmnerwmerﬁoypmsanemnommwwhichumemdmmm so as to

Soot ot mgevioypBE i ekt IR bt RPN k"2 1

resilientl wohtamerblmmnenamrnmhmevm'fam ohﬂmesxeatbptﬁ-ump& inwardly wwappl y a

t or que t val ve hea h assis the orific The
, connectiﬁ ztg" ﬁﬁ&'@{g '?‘F(?f‘% % ‘in" Yo %§ thefepralses in
the interi mreméfmbeteabpdrﬁommpmsideh tapered mthkmn muemt:emtuﬂhmsnal

expansi on %e of tﬁqe Hb%'[ shifting the val ve head on the connect or
sl eeve, e excess pressure on the orifice. The connector

sl eeve i s AeQprineiphi Gbjéctsiof e Preswitdfventibd ieite providecx dibpenkihy phélage any
m sal i gnment _and/ or _di st o frt|on of the valve_ flange when attache to

the associ AMAnASHciAted-se #@Wd@%%ﬁhﬁ’t‘éﬁab@%@ ¢asilysgnd Reafly disRensing & her eby

perm tt by widbi a&eﬂm&mgpaawfm Oprothiet)§ The1{dehlingCRive i natched with
connector sleeve is also caon gured to provi de sufficient erX|b|I|ty t hat

shock i npachoth the coptaineg and he yig rogdyph todg dispensed, soAsttaigHicklyand

g? /S ggggg bysegtky! defld b Radifi afa ﬂiﬂﬁ@p&ﬁwﬁaﬁthe user applies modest pressure to the/\O

PCT/ US96/ 12xpatiner. The valve includes g rasiliensly M@ms@ormmlacom t ent
openi ng of tbnthgpﬁ tb‘?%o tbfth&@al ﬁadvvah&? ning the orific.CThé SoHirRof ©

provi de a ge nst ant ow rate ther et ough, even when exposed to
a rel at P-Sels}eemdtes ma‘ﬁgentcﬂexthﬂmahat@aespnesmm in e intekios of the edutainer,viueh ei n

a substantl Pﬁug; f ggﬁﬁ{ { | S ensed per
appl i cation, lP s ATy e Yi s e gurg‘gf suc 'bgtshff&ng %Qk’&%w t he
orifice is cdnnédtmoklcqve,nso 4shto alleviatatexcaes preesuseiore the etifice. c The conmettot sieével | Ui d
flow is also configured to provide sufficient flexibility that any misalignment and/or distortion

of the valve flange when attached to the associated container are not transmitied to the

+ 30~ valve'head, thereby permitting unhindered opening and closing of the orifice. “The' =~ =~~~ "

connector sleeve is also conﬁgured to provnde sufﬁclcnt ﬂemblhty that shock impact
forces, and the like apphed 10 the container are absorbed by shifting the valve head on the
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through the orifice is reduced, so as to provide greater ease of operation,
w t hout sacrificing secure sealing of the valve. The valve is
extrenely versatile, and nay be used in either top, bottom or
si de di spensi ng packages to acconmobdate a w de variety of

di fferent apgbbg%$%&ps. The valve is very durable, while having reduced
manuf acturin S 10 costs, and an unconplicated desigﬁFT B al
package is efficient in use, econoni cal t o manuf act ure,

capabl e of SOHUSHET YpRicas? AYLoIavPid, ingdysrient opreing of thy valve orifige. (The valye israny
di fferent pgshtipgafd tdpPévide a generally constant flow rte EB%@B?&H\@M%{%SES of
appr ecra

the invention will be further understood an by
t hose ski | | a@elptively,wider rangs ofrcontainen pressuges; hEorf those prpdugtswhierdinn substantial

BRI EF DEoOR PTG etepal o ek RSPt WL Wi ponfared g tha

per spect idveondecthe ofifice i$i shifted vpeny thaateunt of pessshyre eguired topmeinit fluid flow

i nventi on, i . i ereof has.been broken,  away, to reveal a

sel f+seal i ngpé\‘gﬁ%v@e BriBEH Is' Bdhckd] SO IR PEY 1&&’5"‘5%%%% 08nWithout

associ at ed saprifieingaecure sealing of @@ valve. TheFalke is ektfentbly véiSatitd, d in} uséd eW

of the di spensj,n a%k&ﬁﬁ, V\ﬁgrei n a poriion .thereof has been

br oken avvaymc?}h’FgVE’al OftqIR of )¢ dispehsine packages, i gecommadate, p wide warieite€d and

full'y cl osediffesik apglitations. The valve is very durable, Wifile having r&iﬁé@&aﬂftﬁ‘%ﬁ%&g”a'
er

view of the dispensing package, wherein a portion L. f has
been br dPencofiia@nd an upcomsplicatad design, ¢ Thepyerall packagegasfficient irf use) scomemicatied

and to’Matuthdniire O BAYAbIE OF a1 ing Ii articul H Sl
enl arged, fragnentary %’E Vi ew olg]?%ém\?glh\f%’.ml’ arly well idgpteélfor% 5is
an enl ar geddi peapesegtusehal vi ew of the val ve. Fi g.

6 15 an enl argedmdst 43¢ oRerddvattes Ot Blerddf AR D Surther poderseood amd, | .-

Fig. 7 is an enlarged, cross- I'onal™ view of The 'V
associ at ed &preciated by thoss skilledninithe ant bly\refesdnosvto the follvwvitig iwristers bpetfidatidis)

fully regtkra Sjt] . Fig. 8 is an enl arged,
cross-sg%t i gl%gl% a\?’laed\ﬁi%'gé?ﬁgwgﬁs\?e installed in an associ at ed

contai ner, with the val ve BRIEMDESCRIPTION \OF RAWINGSartially retracted
-5-

osi tion. : S ., ) i - }
\F;\D 97/ 05055 Fig. 1 is a perspective view of a dispensing package embodying the present

PCT/ US96/ 12{3éntion, wherein a portibh ¢herébfits BEnBbRINORFLY t6 FEVea SRS iR vatieW Of

t he val ve instal | ed ETQ an associated . container, with the val've shown

inafully E‘PB’S‘E‘EJ'% tom pPIop pf an @gsegiated FoRtAINEE Fig. 10 is

an enl arged, cr OFig: 366 hise@levitichil Pibw!dFqhe/dls a.sihgmg@%'&iﬁaﬁ ci at ed
en

contai ner, with the valve shown in a fully closed and fully ex ed

posi ti on. thereof has beenroken away o mryed the vajue, whishyisshawe i ofilly retrastedband he
val ve i nstahhgcj:l‘;sgd?asimoci at ed container, with the valve shown in a
fully closed and _fully extended position, wherein a val ve head portion
t hereof is shownFBediihAisklg eleyationalvigwtafethedigpensing package, wherein a portion

thereof has been broken away to reveal the valve, which is shown in 2 fully extended and
25 fully open position.
Fig. 4 is an enlarged, fragmentary top view of the valve.
Fig. 5 is an enlarged, side elevational view of the valve.
Fig. 6 is an enlarged, cross-sectional view of the valve.
. Fig. 7 is an enlarged, cross-sectional view of the valve installed in an associated
-~ 30 - container; with-the’ valve shown in- the fully closed and fully retracted position, - el U
v Fig. 8 is an enlarged, cross-sectional view of the valve installed in an associated
o container, with the valve shown in a fully closed, and partially retracted position.
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Fig. 12 is an enlarged, cross-sectional view of the valve installed in an

associ at ed container, with the valve shown in a fully closed, and
fully extended position, wherein the 10 valve head portion of which is
shown continuing to snap outwardly. ~ Fig. 13 is an enl arged,

cross-sectional view of the valve installed in an associ ate

cont ai ner, wWYQI¥Syal ve shown in a full y open, and fully 89{’8??8@6”’5
position, wherein the val ve head, portion_ of which is shown snapped
ful Iy outwardl y.Fig. 9 is an enlarged; ¢yosssectiogal yiew af thegalve ipwalied in gn assogiated, of

the val ve Séwwnérnwhbwvé SHORnliA a folly URbddAHn8 Pattihlllieftrendedt position,

Fig. 15 is an enl arg cross-sectional view of the“valve |nstalled in an

associ at ed isran-enlangedy cross-seational viswoofthe yalye finstaligd dn a associatedi
partially exyjs ?‘H&F t

Fig. 16 is an en hrgeghé?:ériges%{%ggc :&gfgg d\?ls%veglgf%%e v%ﬁ}gal ?\@E‘al led in an
associ at §d 20 cFigt &1 iscan enlarged, tonass sedtional viewwof the valve dhstalled lim a dssociated ul | y
ext ended p05|t|on abutting a ernativ nt r, _cl.gsure,

o171 & AR P Tl home.iny elp iR a0 Renth apeion wisasia ang
val ve Pl Bdad @rtidacthere6 S Bshow beyiatifto snap outwardly. Fig. 18 is an

enl arged, fragnent arbi bottom pl an vi ew of the val ve. shown in Fig. 25 17.

Fig. 19 is an enfigr 4eip anenlarged, Srossgprtions);visy Bﬁ@ﬁé“’?d"ﬁ@egﬂ’bmaﬁsﬂc%s

17-18. container, withGhe vdivé showh B RllY efdsedy 8hd il extenledp &ﬁf({? mgW of
the val ve shown in Fi 17-19 installed in an assocl at e top Hlspense

gs
cont ai ndP, WPIY#]M@O&M%‘M@FII SrshQWﬂ&pntynnngtom¢1§wardbf| entation, and the
valve in a fullyg %jqip r?:ms% g%li
vertical cross- se t| onal vie gec\}xg vle“egvndﬁggsvg%%ét eéﬁa l&\%%sg I'Spense
cont ai ner séanminér, withghe valve shown intacfully open, and fullyosstended nosmowmitmm the
orientation . N Lt C posi tion.
°6 valve h@%%@hﬁs dHBwhsSagpld Fofty Dufiediy”
PCT/ US96/ 12095  Fig. 14 is an enlargedsi bptto@plamsview of teavajeedshownds thesgositionnal  vi ew
of the \ﬁl Vﬁ{% qg%lm ed top di spense container shown in Figs.

20-21, wWith in the inverted orientation, and the val ve
in a closed, parFigatlSysaxémtgedi qpossisbdtional wWeweoLihe valvedhstallel G dn RRbdiaed | S

Cross- sect | Bnty, i ghe PHS Pitertina ol s, and gl exnded pigigh o

cont ai ner- sheu#itaingr flo@te. 20- 22, with the container in the |nverted
orientation, éndth valve in a fully o and fully extended

posi tion, wher ei Fig A FrPRTSeetioRal view °P‘1‘F§’a lys dpstalied dp pa @sspeiated
out war d|20 container, with the vﬁVQshoWh in% Aly Qs SR%ully eRteRded Pobition aburtinlih Of

R TR R
Fig. 17 is an enlarged, fragmentary top plan view of another dispensing valve
embodying the present invention.
Fig. 18 is an enlarged, fragmentary bottom plan view of the valve shown in Fig,
25 17.
Fig. 19 is an enlarged, cross-sectional view of the valve shown in Figs. 17-18.
Fig. 20 is an enlarged, vertical cross-sectional view of the valve shown in Figs.
17-19 installed in an associated top dispense container, with the container in a fully

upright orientation, and the valve in a fully closed position. -

e 3@ - -5~ Figt 21 is-an enlarged, vertical cross-séctionil*view of thé valve dnd associdted wop T

dispense conmner shown in Flg 20, w1th the contamer shown in an mverted orientation,
“and the valve i in 1ts fully closed posmon



10 present invention. Fig. 25 is an enlarged, cross-sectional
vi ew of yet another val ve enbodyi ng the present invention.

Fig. 26 is an enlarged, cross-sectional view of yet another val ve enbodyi ng
t he present invention. 15 Fig. 27 is an enl arged,
cross-sectional view of yet another val ve enbodying the resent

i nventi on. WO 97/05055 Fig. 28 is an enl arged, fragment arW“[%?’!’@?ﬁ pl an
vi ew of yet another valve enbodyi ng the present invention.

Fig. 29 is an eligar23ds an enlarged seross-seotidnal view of fthe vaivevaridvassaciatedtopn Fi g. 28.

2bodyi ng (s ool a3, B SRS Lliberth L Blenkg BB’ V' v©

enl arged, andsie wve incnelbsed] partially gxéndad poditon, whieretn £ valve heaiDpdrtien is
present inventi Fig. 32 is an enlarged, cross-sectional

8n.. . {
view of yetshOWR Pegipnigk 1, s02p YL "t he 25 present i nventi on.

DETAI LEDy DESCRI Bg. @Y io%an EhiargeREEroRRkbliduvBEe\ dEisSvalve and associated topO'

pur poses of description herein, the terns "upper”, "lower", "right",
“lef,t”,  dispensecoptamer showy,jn-Figs. 20r22; with-the contpincr in thy inveried pricstationt i ves
thereof shahl meliein! Lkl Spen, and fully LABIde@ Podfiod WHRRLE the! VAIVe i¥3a ptivn

However, it Is to be undefstood that” the invention nmay assune-vari ous
al t er nat i vds shawmnappedfylly patvardly. sequences, except where expressly

specified to they | Sendd_SQs: "”Eg% mﬁ ific
devi ces and %1&%%%%@3%91 ?rlfl)g% %g'f“}a'%l Pﬁ t gﬁog%gé’éngﬁeg’w dﬁsé;)ﬁ%nd
descri btQ ipmesehcinyaitioowi ng speci fication

-7- . 97/ 0605 . . .

hCT/ Usos/ 12005 Fig- 2303 °g$fﬁ$?y°‘é’§sé?$ﬁ$‘%ﬁ“§/v’éﬂb?§df%‘%’ JAIve smbpdying, the, o
concept s dgfreseacinventiohe appended clains. Hence, specific dinmensions
and ot her physical aracteristics rel.ating tq the enbodi nent s

di scl osed herei ﬁﬁ%rgﬁ(ﬁ‘ ’ E%)ﬁ%'fe&b?‘?hv%? &iyﬁ* gnather valye embodying the,i ng
expressly résefit dvditions se. 5 The reference nunmeral 1 (Fig. 1)
general |y designates a dispensin ackage . enbodyi ng. t he present

i nvent i 61)‘2 Di spé"ﬁ%iWg‘sﬁﬁfﬂﬁ%dicﬁ%éﬁﬁ'ﬁw%me&’r?fweh Jalvg embodying|thenensi ng
fluid prodygésent védtioas |1 quid soaps, household cleaners, polishes,

moi st uri zi ng . creans, foodstuffs, and the |ike, and includes a

cont ai ner 2 wi t Fig 2Reisfansalargedy fragmentary; heftom plan\yigw,ef yet gpothercelveher ei n.
Val ve 3 | NGnif@§ing thepiebentinvemfnde 4. a valve head 5 with a 10 discharge
ori-fice 6 therein, and a connector sleeve 7, having one end connected with

val ve flange 4, Fig2% isaneplacgsd; erossrecctionah ¥ieweof the valve shown indiigl 28.adj acent a
mar gi nabg Fig. 30 is an enlarged, cross-sectional view of yet another valve embodying the

present invention.
Fig. 31 is an enlarged, cross-sectional view of yet another valve embodying the
present invention.
Fig. 32 is an enlarged, cross-sectional view of yet another valve embodying the
25 present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
For purposes of description herein, the terms "upper", "lower”, "right", "left",
"rear”, "front", "vertical”, "horizontal", and derivatives thereof shall relate to the
invention as oriented in Figs. 1-3. However, it is to be understood that the invention may
* 30 -assume various alternative orientations and step séquénces, except whiére éxpressly -
. specified to the contrary. It is also to be understood that the specific devices and
I -Ilafocesse's il.lustfatéd'in the attached dfavs}ings, and descnbed in the follovﬁing .speciﬁcal':i-on
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edge thereof. Connector sleeve 7 has a resiliently flexible
construction, such that when pressure within container 2 I's raised
above a predeterm ned anount, valve head 5 shifts outwardly (Figs. 8-15) in
a 15 nmanner which causes connector sleeve 7 to double over and then extend

roll'ingly. The container 2 illustrated in Figs. 1-3 is
particul arly VRSV/EAEd for bottom di spensi ng, and i ncl uleYUEIH2NEr 3| | y
fl exi bl e, oblong container body 12 supported on a . substantially rigid

base 13. Comesimply esesplanyeinbodiments ot jnvientivecgontépis dafined in the appended

appropriate t ' ' Elﬁ?eﬁu%ilﬂimdo b S 38 a
one- pi ece cERS r'l%n ic at 1nc uadét%&%gﬁ%%#?e y o@%&éﬁﬁg%gﬁal ls 14
and 15, a t embddiments disclosad: lemeift Are fidtdo be consideretiads imiting, dedass the claimend 15
are Iaterallkﬁ flfxi | e,t0 .pressurize and depressurize the i nterior of
cont ai ner 2, ypq!agq 89’55‘7 ‘have sufficient resilience or stiffness that

t hey 5 aut oneTherférynceaivkieral t10(Fig) € igebrdllyi designatbod dispiiRingpati@gse of any
external forces which are .applied to container 2 to dispense a fluid
product 18 €RBoAymMEShe present invention:, Dispgpning packagsck is particylarly jadaptedsfosd i n
Figs. 2 andgipdnSinly R&E prodHQNTNER ¢ Hquid e%ﬁmﬁlmedﬁzl%o mks;' ﬁﬁ%ﬁa@g a
di schar ge opegﬁ ng- 21 agout whi ch th%mng?agi’nal fl'ange > PO 0 tgl\l/a ve S
posi ti oned. crtsmicfoodstuffs, and thedike, and-ingludes saenntadner i2hwith o self-eealing dispensing20
ol udes. AN LN Riniea SHEBR, LY kel B hiiEiaR EREUH g BER S ity a,) oo

| ongi t udi nal cross-sectional “configu rchi's
recei ve lhedisehaggenarifice| Gathgrein} anfl aXOnnecton isleevel7 t inwingi one endCoodmettad withase 13

i ncl udes a valve retainer,rin 3 positioned.,adjacen . roove, 22, and
attached to Kﬁﬁ%eﬁ aH@&V ‘H’%B\%f s‘f?&ﬂecfeac%ﬂb?’*?ﬁ n‘ldjaf&& a(ﬂ?ﬁgbq“ﬁer
base 13 (Fi gdge theréof3) Chwiector subst antial ly flat bottom 25 adapted to

abut ti ngl su -
WO 97/ 0%0%5 slegsJ%Q{ ltms a resiliently flexible construction, such that when pressure within container 2

PCT/ US96/ 12@5ised above @ prodeiérmiibdiidaae) Salve BBadPS sHIfS O6iwakdRY (Bigs.faLs) ingUCh as
a countertop, sink, worksurface, or the like. Neck groove 22°i's
X

| ocat ed $nwErERsF vch ¢auses foppgctorsslesye Z &0, donble-oves 4ad then exignd rollingly, ¢ o

posi tion valve 3ThdlcotARHeY BubtYatdERINEE -5 R hrficu®im V&e&n?héh‘ hél for BBEGHR' N9
package 1, as expl ai ned in greater det arl?*l hergi nafter. 5 Wth

reference t ispengiag, andsincludes 3 gensially flexible; oblong coptainer bndyjruppastedama 3 has
an 1 nt eetsabdidiyf B Mse £3)CCBMBMEr BdAHILIib Siéf&ﬂbl{\(ﬁkgﬁuy"’nﬁﬁﬁd FHdng H €71 O
side which interfacess =~ with the fluid product 18 in container 2, and an
opposi t el y 8pprepriateisysyhieticiresin matesial\py the like, so s o ereptgroonerpiede canttiugtion
envi r onmgnt | efd L exi bl e
e 1 ol o nkfponsPofaf et Ul ol 151 £10°08 SV hidlm 17,20 " o
is 10 subscenainey sidewalle 14 apd 15 are latepallyi fiexibleator pressunize: sndadegressuriagitiet er at i on

o e, |, BB g 3 G HoRABIPA s B RO AR 1 1"
t hr ough t he amtoindticaljy aétutni gputheir sriginaloshepe utivnaelease of any external foes mblichsdre at ed
marginal 1 apaRaRe thitdiler i §i¥Sensc'a SHhidBrodit Y€ ditrdlin 2" aNNul ar plan
25 The container bottom 17 illustrated in Figs. 2 and 3 includes a downwardly

opening neck 20, which defines a discharge opening 21 about which the marginal flange 4

of valve 3 is positioned. As best illustrated in Fig. 7 and 8, the free end of neck 20

includes an annularly shaped groove 22 having a general L-shaped longitudinal

cross-sectional configuration, which is shaped to closely receive the marginal flange 4 of

© s 3@ -valve-3 therein. - Container base 13 includes'a valve retainer ring 23 positioned adjacent
groove 22, and attached to contai_ner body 12 by a snap lock arrangement 24. Container
base 13 (Figs. 2 & :5)-has a substantially ﬂai.bottom 25 adapted to abuttingly support.
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shape, and a substantially L-shaped cross-sectional configuration,
conprising an inner 15 edge 30, an outer edge 31, a bottom 32, and a top
33 with an outer rim 34 upstanding therefrom Marginal valve flange 4
has substantial thickness between the bottom 32 and top 33 which is
resiliently conpressed upon attachnment of retainer ring 23 to forma
secure | eak- Wé’g?’@ﬁ‘ﬁﬁt seal therebetween. The rim portion 3£TFIUSIMINE 1| ange
4 positively | ocks valve 3 in neck groove 22 to prevent any radi al
nmovement t fdmpeiﬁmmkageznon an associated warfick,) sweh asia eouritertap, |simk| wvorksﬁrf(adéi. gs.

4-6) of valyv as d
cont ruct ; o ik N ploB 2 tofies iRty BMe bouom 3543 Wohiimed pasd 15, &
head 5, andsttd iposition edlvd Mn 8 gehmdllyyrecemadchanmﬁon wmmdimeaﬁﬁg padkage 1 pger ed
construction ., assi stasw.? achlﬁ\en ng the snap open/snap close action of

valve 3, a$xpiaineip grFaist specifically, in the illustrated
exanpl e,5val ve wahbl réfelence tarFlgxuesltﬂé:lﬁkﬁhie@@lﬁamw&smﬁalv%llﬁbaﬂas an

arcuately shaped side el evational configuration which opens _or curves

out war dl y, intgraily formede onespiees; copstrygtion Yalve hasappteriar snémwhc& interfasesd by a
first, R4 B}daﬁ& 1858 icftain¥Pd Vﬁxdlhﬁﬁkéﬁi ' dritntedWxledfof s gﬁ whidends

contlnuously et ween interior s |'s "of connect or eeve 7.
Val ve head iBterfaess w:m:amhigy enyironment.; Yalvejdis poeferably majded from msllmlﬂ}th has a

I
(r:]g:ng: gﬁr ati oetr’l‘hb\c}g ﬁens O@Eﬁ%@%ﬁﬁﬁ?%ﬂmﬁh&@ a%h% er| or of

di spensil@g quhsttntgﬂy inert so g5, to ameidireaction walhdnﬂpr aduiterationl oﬂﬂled&uérpmdled

[ arger t harPRapeCBEs ok WRuRY Ebbotnetlof e et pRioh v paos *° ' °

- 9- produced at ¥ativelyQiigtbspeeds through the moldmg of liquid silicone rubber.

PCT/ US96/ 12095 converge, toward the ce 0 alve _head 5 at or
adj oi ni ng ori fi ceeglt Wﬁ% qnge portion 4 4&39%84”?1\?/3?‘899 apoiar plgp

constructi Oshaﬁa‘ anala\/seb&mﬁduﬁusﬁhmld%@rswronﬂ%ﬁﬁgﬂa rnsmg ¥ ineer head 5
al so i ncludes center portlo 41, I ch has a clrcul ar an shapew\é\nth a

subst anllﬁalqd}eﬁpaﬁ‘bput&?"qgleétl i E°‘Bl3gv&¥q HIeR 33 with py gutst F‘H’n
general |y éereﬁ%ﬁpemtﬁﬁmmwmﬂgedzt ﬁféﬁbﬂﬁnﬁtmﬁdkﬁ&s@emﬁéﬂﬂﬁ%&ﬁh POhid on 41

of valve head 5 assists in nprovi ng the openi ng and cl osi ng
char act er i stPé 3d¥h1%lsv‘§s@enﬂé(§°§@€°s$“€r‘tl’ﬁn Beachmentgfgetainer rigg 23 ,to farm et er of

val ve head g %lg & 43 Q¥aldndrttetwéed] TH tih Potticn Bt Valve V%Hg?@ﬂﬁ?ih@&y

at the outer mar gi nal portion 40, and extends

t her ef r om wioeks ﬂalve 3in W@QOVGGQ\&QWVFW radlaltmmxsnymmbqwnqx into
connect sl eev t he
center %grt i on 251?: '#‘mﬁﬁ vgkﬁa ggﬁ@hg g é} ongf}?lgg ar e&“g'ﬂéélﬂ%s‘ndh%%%ﬁ

out si de di asrgenerallyf tapexed, construntios which mgquetlﬂ)almglyrmngdmmmdgé vdlRei s

bst anti al | 4,
Zg ?reggulrgdi‘%flosn %ﬂr%t&%q@gﬂw&fdg exg+ea| negl‘hlso B%g&g& a?lnggel ow,

t hi s spaci n@sbstmehiev&ngﬂeshqa@dilqucmmmbf valve BIisadegmbtdﬂ:etaw t Morall ve
head 5 (0 SR inchi® Sh the fhulfhedd Supfd] V64 hoid 5 s SHWhecki? 1880 Slrei2l 5b5

mar gi nal fl
25 which has an arcuately shaped side elevational configuration which opens or curves

outwardly, toward the exterior of dispensing package 1, and is defined by a first,
predetermined radius, Valve head exterior surface 38 extends continuously between the
interior sidewalls of connector sleeve 7. Valve head § also includes an interior side or
surface 39, which has a marginal portion 40 with an arcuately shaped side elevational

u.ir

-~30+ configuration which opens or curves outwardly, toward the exterior of dispensing package ™~

1, aml is deﬁned by a second predetermmed radlus The radius of marginal portion40
on interior sm'face 39is larger than that of exterior mrface 38, such that the two surfaces

9.



The connector sleeve portion 7 illustrated in Figs. 4-6 is in the formof a

rolling di aphragm having a hollow circul ar plan configuration, and a
general ly J-shaped | ongi tudi nal cross-sectional shape, conprising a
cylindrical sidewall portion 45, and a radially outwardly extending

base portion 46. Connector sleeve 7 has interior and 20 EXtP%gllﬁgﬁr? rfaces
47 and 48 resWONOMSFy  which are spaced equidistantly apart f P
| ength thereof, such that connector sleeve 7 has a substantially uniform

thi ckness. Creverge towartiths Genteiopf Vedveohead §rah OF adipininpcarifice 6, jand peavideched wi t h
the exteri Ol dcePinbArdly tdlell Sonstructfiftvaivetibad S el HiErioP (a8 3 8 9 42

t hereof, an he opgosite end portion 50 of connector s 'S

connect ed wivalvethead 5 alseinclules aenier persion#h.awhigh hasa eirewlayeplan shape, with a
i nterior sur ' t ' osi tioned
substanti al Isémz%m%%gggéggk%%%%ﬁ&gr?éﬁﬂrr%‘rlé?ﬁéé@ygdge 42 of

val ve hedl Pperpehdiculatly o disghargetarifice 6. TFisccehbr pbrtion dil axf tvalve Hest§ assisti in
ted with inal valve fl 7 at. di al i '
cge. 30, suchPTITE bR ol o0 siofihe Soocvisie TR s sgL Bivpefi, e
radial |y i n\atetlpérigieter 6f valve héad'd i¥Rlefindtbby ¥ Sirot@arihapial dige &DWhii:hSBEﬁinst
al an

protrudes outwardly toward the exterior of dispensing package

30
arcuat e porﬁ%%’cﬂdg%%%%’n’élpem 40, and gxtends outyyardly ¢ OArom YA shape
of connect OfyisiCfNRarl ek, WitibteROHbrbiny R MRBLRK SREREYE The iftersection!df it

doubling over, and then rollingly extending as valve head 5 shifts
out war dl 0 i fnargiaal portion 40 and the center portion 41 of valve head 5 defines a circular edge #4.

WD 97/ 05055 ca 1 . . .

PCT/ US96/ 12 outside drr%‘ﬁ%%rr Ofdveagf:cr [ eg ? anmé?“‘é’a"td ea}°n§e¥ a"g].na%g?ggvy % eb%}ynal

attachment soialier thin thednsi@ diameter of marginal flangel 4 s aneasured alohg innkr edpe=30. as

well as its gs .. at.e b ACT . ' s _af torque
25 53RRH dERTTEAN vl ir Rl Worween VEIVE TR, ¥ SRF Sr Bl

forces which™as happi hg val'Vv err, as di Scuss nafter.

The ext eri orflanpe & permifSvalve Ixlad Svie shiftifreelpin anl axisltdiecdbnithreafzh dieencentdr @f
sleeve 5,.7 intersgcts the exterior surface 38 of valve head 5 at an angle
whi ch deH nég‘“ﬁ“‘éf é‘r edge 52. In the illustrated exanple, the
ex'lcoeri or_m)ls]t ar ea;hpfcoﬁﬁaem_ veleeweopmhl_ ién lD(illl_ishﬁﬁd_ﬁiFigS.f4-6his Gitﬂﬁ(fﬁthdgga r?lling
substantia Ln-line wt r _slight interior o e botto 0
o nal 1 Aamign, Heving o hollow ey planoufgugon: nd o generatly Fivaged, o
connect or sljefpifdinal &oﬁb’-ﬁéﬁnﬁb&hﬁpé,&ioﬁfp&ﬁﬂg a cylifidiichl sid&wdll porfibiP4$, drd 40" event
| ve, hea

the sanme fromfolding in behjnd va 5 when val ve 10 head 5isin

the fully edbdialegquiyardly pgsnding base pertionA6. Conneeips slerysi7ohas dnteriorcander ence
with 26 Neextepiof 3eiice 4P hnd/ 48 Yé%p&ﬁ@éiy?whi@ﬂia@sﬂa&d%?ﬁiﬁtﬁﬂﬁ aphtt dfRingithe

bel ow. The il lustrated one-piece val ve, 3 has a hat-shaped side

el evati onal lewsth fstroky yuh thap connector slgevs;7 bas fafubstamialiy unifermy thickspss. \Peg ei n
val ve head Snd$eriBnsaPofdmpdctir steev®?Ga With the ex el 3856 valw

flexibility of ‘connector sleeve 7 permts the same to double over ang t hen
15 extend rhehd 5ragjagent the marginah adge 4Pcthereph cand ither epippsitet end poGiom¥kefor sl eeve

{neroof 1 n 4 oumeidt ey 7 LARERNAN bk e 8F midp Bl o 7 8™

thereof in a nmanner which
freel y i 2faritterionswifase diaf donnector skeevexi adjacdnt endt49ds positibned substantially

coplanar and contiguous with the marginal edge 42 of valve head 5, while the opposite
end 50 of connector sleeve 7 is connected with marginal valve flange 7 at a medial

portion of inner edge 30, such that the base portion 46 of connector sleeve 7 flares in a
radially inwardly direction from marginal valve flange 46, and also protrudes outwardly

-30" - toward- the -exterior of dispensing package 1°at ani arciate ‘portion 51 of connecior sléeve™ =~

7. The arcuately flared shape of connector sieeve portion 51 assists connector sleeve 7 in
first doubling over, and then rollingly extending as valve head 5 shifts outwardly in the
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respect to the opening 21 in container neck 20. In the
Illustrated exanple, discharge orifice 6 (Figs. 4-6) has a cross-slit 20
construction which includes two, intersecting linear slits 55 and 56 that

extend t hrough the opposite sides 38 and 39 of center portion 41. The
illustrated slits 55 and 56 are oriented in a nutual ly ul ar
rel ati onshi pWeAHUABe t heir opposite ends 55a and 55bP§§@Bﬁ]gh§

slightly inwardly fromthe outer edge 44 of center portion 41. Oifice

slits mannen deseibetbin greaterpletail . dihe mamslwmn&nomt efend Aol y and
outwardly t -y t a5t rpilgh val ve
3. Slits 55 &nﬁ%&t@%ﬁ%ﬁ‘r‘rg%tpe gfemg{d;sforé}nghgg %"és@% dgf CI ng roug t?‘ﬁe center
portion 41 effecnamss ofctartjub fornest Whick assmm/smgpiagyalyglasmamta%discussed anount of
mat eri al r ef 13 &
14) of f | ‘aps &g’?ﬁ’r %&ﬁm?eag%&#eg‘é%%g%g%ﬁ%g}t ano &W@ﬁar ge
orifice 6 i% intérsedtsthe extennnsmﬁhd: 88 ofnﬂhgheddﬁachmldwh&d&hmshmhgﬁhr and

| ocation of an 3 l|1usted to 3LV e t he predetermm ned
openi ng ande‘igeé?r né‘ t@‘g Wﬂiﬁlg% ’g" ormogt-rpa gf\s/s tﬁ Hsing
char act eri sgisgozed bubidtabifiiSintlihe PAKASEtightly Flidior ol thef Bsiom @Bomﬂ-gﬁﬁl fthn,

each valve flap 57 intersect at their free ends to_define an end ed ege60.
That porti ofh % as to facilitate fabrication. The length of connector sleeve 7 is preferably sel

WO 97/ 05055guficiently short to prevent the same from foldin mbehmdvalveheadSwhenval
PCT/ US96/ 128‘5% Y valpve head 5 di sposed %)et ween mar gi nal portlc}’ﬁ 40,

mar gi naI10ed§@d43218 lnlthqﬁ’élbi@étem pesigion (Figs. HisH4), thereby ayveiding interfercaeecwith
defines a r{h@ ?vﬁﬂr ﬂ%ﬂd@%ﬁi@{ iéeexbﬁﬁgdﬁn d%fl%@l]o?/ functions in the

manner descr| tal erein is to be understood
that orifice 6 nibeﬂhlstmmimmumrkm ashagishaped side elevationabeoifiguration in

configuratigns.in accor anc di eI’IStICS desired.
For 2" % B Brigel 5kl FORS i “heteht V8¢ hRRS Hsliel s BB coBlavs ndpi
smal | er or mmm&mﬂembﬂngmfamnmcmreledeﬂlpeﬂmts@eﬁmﬂoﬁdm ovesand theh ude
three or mre@ﬁ@farﬁecul ar | c\é\%ﬁa | ar er or er, streams re
desired,1 § herqinafier, ﬁ’é‘leg'é’ VYIQ?}'&? ads as

Lyf?es OL SEBE Sﬁmgaveﬁadilh&nim&%m&hmmmxgqu&mh@mﬁwh as
ol es, duc sp be_in ed intoQ

Sel f - seal i nﬁgl?ﬂ? %F‘hﬂ"éﬂ@@ eLy WM&B‘?? i gx &ﬁ‘??‘ﬂﬂ‘rﬂﬁhf or use
In conmpg&h@ﬂ,evupgﬁngzmaﬁbmﬁﬂh@rmepaoal ner 2, and a specific type of
fluid product, so as achi eve the exact dispensing characteristics

desired. For exalbihe ﬂimteél%ea@%t‘}lsme orifice §c(Higst §-0) hag herops#litd product

are bot pg ”E&Hshﬁ&ﬁonfﬂﬁikﬁ”i&md@s %'lﬂ@k@@mﬁhﬁe&&% £3 £nd156 thetQexkdnl thidhy ng“ of
valve 3, as is the sh ape S|ze and strength of container 2, particularly

when di spendierppesitsicidss 38 386%51"?%2‘!!“9‘!)“ b@ﬁ?éﬂﬁsmfbéﬁgﬁﬁgﬂdﬁﬁéﬁl gidity
and dUbHERES n thﬂﬁy?@@ég%x%gﬁg ggi‘%&'hﬁe @B o Eﬁ@ﬁﬁcﬁﬁs ﬁgtaﬂﬁval ve

head 5 and connect or | mpor t ant I evin
desi re di sp8bk pesjtioned stightlyr inwaidly fromrtiie ohtet edge 44 of mtecmrom By M@M

with both t Qg aﬁ&%ﬁeﬂeﬂﬁé f&rmﬂs &J ﬁé'dgls @%@hc&ﬁ%?%b&@%ﬂ) selectively
25 permit the flow of fluid product through valve 3. Slits 55 and 56 are preferably formed
by slicing through the center portion 41 of valve head 5, without removing any substantial
amount of material therefrom, so that the opposite side faces 58 and 59 (Figs. 13 & 14)
of valve flaps 57 closely seal against one another when discharge orifice 6 is in its
) normally, fully closed position. The length and location of slits 55 and 56 can be
30 - adjusted to vary the predetermined opening-and closing pressires of valve'3, a8 wellas
other dlspensmg charactenstlcs of dispensing package 1 The side faces 58 and 59 of
each valve ﬂap 57 intersect at their free ends to define an end edge 60. That portion of
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20 therefrom One wor ki ng enbodi nent of the present invention
Is particularly designed to di spense -fluid househol d products
therefrom such as di shwasher detergents, |iquid soap, noi st uri zi ng
creans, foodstuffs, and the |ike. Wen such fluid product naterials are to

be di spensed from a bl ow nol ded, pol ypropyl ene contai ner Wﬁfﬂ%ﬁ'@?@ﬁi
posi ti oned aWAN@53E pottom 4 thereof for bottom di spensi ng: cific
valve 3 found to be particularly suited is as follows. The outside and

i nsi de di anvalverheadp d beatwean parginpbpoytion4Q, raarginal edge@3oslitrends $30md nches
respectivel | %,ﬁﬂg ' ﬁheﬁg%r t ' Peﬁdg of

val ve head ?bl‘ %Jg@ﬁﬂl nc esésgge t he outpgﬁjogé(}?%%g#wg ceﬁsgﬁ&portion 41

i s around functiong i thejmaymer desgribed; inidetail dereinaftet; onnect or sl eeve 7 is
approximately . [ agéﬁﬁie | ured from
the bottom 32 Oﬁ}%ﬁ%#ﬁ%ﬁéﬂoﬁﬁ&a‘?%ﬁﬁ??g@% ge %ﬁ%}mﬁe\?gg%}ad 5, of

. 1159 i nfheand/oFvonfigutations ih accordancdiwithl thess¢ dispemsing chéracteristiGs desired.O Ror

oo, W hi® ol Y el i Ry kel o 55 %9

WO 97/ 05055greams are desired. Orifice 6 may also include three or more slits, particularlg when
PCT/ US96/ 12095 Hence, the taqtal_ thickness of valve head at mar gi nal

edge 42 is MFESUARWidSy SUCAMTHE desired, and/or the Snidcprodist contyipn aggregates.HMChiagd| e
of center % :)tgﬂ-.rsmﬂo}-saﬁhwxag@ahawm Other/ i€ oBorifict 6, such smgékrfa rom

the bottom 3 ginal flange 4 to the top of center portion 41°is
appr oxi A8t ebifls, e} onay e be incgrporatedsigtoyalvess have a | ength of around . 2200

i nches, and 5 : - | g_ﬂ?ga ' ... The val ve

i's nol ded i nt egr%FW‘?ﬁgge%ﬁgwmﬁigéﬁf g&g‘ﬁh& e ?%ng%l#&gl%eh&ﬁreé yu|5e

ggnuf act ur econjuncion with atpastitele contaipet 20 @ spStfic type of ﬂuic[}mldm,rsu'hasgp ]
rporation,,. . | fe opdu on val ve ving the

above-i dentﬁhfe‘e'%lmsepeé%‘l:tfq“ﬁ% %ﬁl%sn%%r% c%aef %%'sber :Ebft‘f'%cgmﬁ'n@cat e t hat

val ve 3 snagensippeftheifinid prodoctane bathdmfpéitant fxctors in desighihg thospesifioer 2 equal

to apprqxi mately 25-28 inches of ter.. That, pressure . I ch ses

val ve 3*Po Qﬁ‘ﬁﬁ%@ﬂ%oggal&% e?salf'l%em&éf’%rsfz&ﬁqdogﬁ jaf couta ’@a&&@f n ned

di spensi ng Rherddisptnsidg package i Gs cdlﬂig\lﬁd&oﬂsddon’ﬂ&(&%ﬁﬁhg' C gk Yigfdigang! 0osed when

the interior pressure of contajner 2 dropos? el ow a pressure equal to
S

appr oxi nat efurometen of the ¥alve rpaterial, an d shapeiof Doths valyehead iSand copres®ory o) ve
3 to snap cuased déagsriﬁPaMﬂi il 8dHidvitthé Besive dRipBnsitiy clilfacteliStid3! Afedneiid ned

closing pressure, Wile the noted valve 3 is open, a substantially
const ant f | Bracasefully matched wwith hoth the coptainer 2 and; fluidmaterial 1811 ba dispensed i ce 6,

even when eibfefrom. Pressure is exerted on container 2. It is
to be understood that according to the present invention, valve 3 may

assune manyORR Verkingembodiment of tee preseatsinvensioniis partieulyrly desigoedptong wi t h
The b etiet ool pad o oardilh sapcyl Hfabhu”diEles gl FABIRGE Rl By
vari ed w dempishmizingepeaes) feodsufis, atdotbe liké.s Wheaisnch flviid ipeoduat materials are to

be dispensed from a biow molded, polypropylene container with valve 3 positioned at the

25 bottom 4 thereof for bottom dispensing, one specific valve 3 found to be particularly

suited is as follows. The outside and inside diameters of marginal valve flange 4 are

.7000 and .5802 inches respectively, while the outside diameter of the marginal edge 42

of valve head 5 is .4391 inches, and the outside diameter of center portion 41 is around

.2212 inches. The thickness of connector sleeve 7 is approximately .0130 inches, and has

+-30+-+an overall height;as measured-from the bottom 32 of marginal flafige 4 t5 the edge 52 of =~
valve head 5, of .1159 inches. The radius of valve head exterior surface 38 is .2900
inches, while the radius of the marginal portion 40 of interior surface 39 is .0350 inches.
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desired for a particular product. Plow characteristics of the di spensed
fluid product can al so be adjusted substantially, such as for
relatively wide colum-1like streans, thin needl e-1i ke streans,
dol | ops, and the like. 25 I n operation, dispensing package 1
functions in_the follow ng manner. Valve 3 normal |y ass?ﬂgégb

i nwar dly pro™R ¥ %ri entation illustrated in Fig. 7, wher B 3

remai ns substantlally in its original nolded shape wi t hout def ormati on,

wi t h connecHence, ew@&w@em&'amhﬂﬁytmm 42rig arnund H3FI§dnchse anthg 6
be' ng full yueh&f%és IPﬁXt%é’ﬁmﬁl tqd m%vg&u%agégm&ﬁ@vg' ner

2, as is shown In t ustrate ottom I spensi ng ve 3
is confi gurmm‘@m&he biottooh32 gbmarginal flangs 4 ﬂlemﬁm@epmwhyllak osed,

Sy T bl o RS, PSR S SRl bl 25 S 00"

i'STCO
-13- 5 are centered sqfarefy/ifd valv® center portion 41. The valve is molded integrally from a

PCT/ US96/ 12095 V\hen addl ongl gressure is Lcated with '
the Jnteri (Z)Ir‘q‘B‘F siligpne fubber of thetyp tureaymﬁgt?} PP@CM g%ﬁﬂé%ew
si dewal | s 1Bo@ Corhfngi Cotpordtion. connect or sleeve 7 functions as arolling
di aphragm and permts valve head 5 to begin shifting axially outwardly

toward the exterExperigental tests cendugted omualyes havine H’G@BPYW&CW SEWFECt or

sl eeve 7, WiinfeRisions ax{aeéhafaetehmc@mﬁ@aé i @ﬂv@%&%ﬁ'gﬁéﬁtwﬁéndé rO' ling
fashion, as illustrated in Fi out rotr d| n shaped
confi gurlt | pressyre insidn sentainer2 e@xabtoramm@y 35-28ing 10fr\\gtqrh|'ﬁmt pressuge | i ng

Plrjt)lmon Oflfgﬂigﬁ%%gl%hgg#égémshﬁﬁn%%W) generhﬁ [es a c&g}&% r&rl)xée?![ gre\rllemc7

st resses wi dispensing lov ®péning presgure; hValye i3l wmmﬂtgmancglyssmpelmhémthk intedior it s
ori gi nal Q nc out war dl y
directed to?ﬁgsé"rre:l[’)fp "g %(E#nnec p??sgl}%gqua t%gépé'%’g] %@a&égg dj acent
mar gi nal edwyated? Thutpmtsuteewhish tmseseml\be s $nyip wlogel isligendwlygrtferfddftbqe:dh
toward its open DSIt on, as desgribed in greater detail bel

When adcfitst i e pﬁ&%??ﬁ B8 PRSTHIE 2 e\met’i‘f’“f‘ﬁ\??wrﬁe@r‘?p&? %F“bé@ﬂ?a\év-‘yner

as |1 | tspistant f6wioR sﬁbﬂn oﬁﬂumaﬂrmch @2discharped thirupdorifice 6 ebdn Widndag
outwardly by rol I1 connect or, sl eeve 7 over upon itself. The mar gi nal

edge 42 of E%‘E%m‘[f ough the center of marginal valve

flange 4. Iustobémérsadwlthma@drd @S Bi¢'plesehit RCSHTBR, valveCs]
interior of container 2, valyve head 5 continues to extend outwardly

toward the B%Pléﬂ!ffﬁfe'ﬁﬁh@e%%%gpﬂﬁ%mlwmmm%M&W%?Me 7
is full thﬁﬁcﬁgduc@%béhﬂﬁérﬁﬁﬁgreﬁanf"ﬂh plddertilifne Ces A Pltﬁ lg%e in 20

the fully extended position (Fig. 10), the stress fo
connect or spessiEesPicalKe3 may be variedswidelyzin| acenadance with3hose dtsnensmmr

sl eeve 7 togasel g‘gé‘aé &Y hﬁg‘lgﬁsg@p r and

about the margl ngﬁgggg 4 lJvaal \I?é&ﬂ dgfv\%lf sﬂ@%ﬂ&hﬂr&%dc%\%%ctor

sl eeve 7 i sakobdadiubtad subtsamtiallyg sechsasf fop mlativelyowidg icolumn+like doeanssadlie, t o an
needle-like streams, dollops, and the like.

25 In operation, dispensing package 1 fanctions in the following manner. Valve 3
normally assumes the inwardly protruding orientation illustrated in Fig. 7, wherein valve

3 remains substantially in its original molded shape without deformation, with connector
sleeve 7 being fully retracted and discharge opening 6 being fully closed. When valve 3
is mounted in the bottom of container 2, as is shown in the illustrated bottom dispensing

-30 - package 1, valve 3is configured such-that discharge orifice 6 will remain seciitely closed,”

even under the hydraulic head pressure appligd theretp by the fluid product 18 when the
container 2 is completely full,
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orientation parallel with the margi naI edge 42 of valve head 5, and defines
an exterior lip 25 or rim®65. When additional pressure is
comuni cated with the interior of container 2, as illustrated in Fig.
11, valve head 5 continues to shift outwardly. However, since

connector sleeve 7 is fully extended, further outward shifting of valve

- head 5 | WQIMFOSnal |y tenses or stretches connector sl eBGEUSISI2MEr ehy
i ncreasing the outwardly 30 directed torque applied to the val ve head 5.

Al so, the furtherWhen additibnabpresseret is cobmmmhicated with the amlerfortof ieostainer 2) ﬁiehaﬁ or

Ther ool as BBy eiog Biokt sty 4 S 15 i BT ebRieoh 1B T amatons;

\e/\?)l gr ?8 8r Chislandolling diaphragm, and permits valve head 5 to begin shifting axially outwardly - 14-
7/ 05055
PCT/ US96/ 120/gHard the exterifg,of dispenping package 1 by,AouhlingqVeFcommessen sleeve Ja vhich

whi ch enl 3r 48R tukS, ueguis%exmﬁmﬁwml a rolling faeﬂbﬁldsmms&wea%hgils' eghed
forces applied to t he mar gi_nal edge of val ve hea connect or

sl leeve 7, tmvylbgmm deshaned corfigurasiop| ﬁogmoelshew sas:stsssemnmgqﬂns ;
3,
valve o }y Gt J&F&ﬁ@e&l&(}%ﬁ&@ﬂ I‘l‘ﬁé&h‘gﬁ% g&m n'of cOHEBGF Sidevt efa+ Mea

5 in a radi irection the tapered shapé O
head 5, the mmgmalynmlﬂecbm &g Dngeneraisra camplex patterivof steesses| withint wdlee Bl ace

dj t th t illustrat
gyj gcggrrpar ?s@@%&gl{tﬁ%m@g b ne\@% é‘ﬁ% gggﬂﬁ'i?l‘rfgsqogﬁﬁl qohh@ijrﬁeégvgm ovi ded
in Fig. 10, forces inclwdecan mmaﬂlytdirec&quue applied by coiwecion bleyveertcﬁﬂdwlheads_
Bommuni cat ocATAEH HEmeh FigE 43 B s o resienuty g Gichares Gplcs Buovad it

noves axi al Im%maﬂlga%m&%hma&&mﬁhy as shown in the full lines’
nal edge 42 of valve head 5 is shown bent or

of Fig. 11 e r
el astically def or%@%ﬂ?‘em communicatsd Seith the, interinr of cantapeR2cas or ces
appl i ed therBufrdids MOBBES,! PllveShea@ $oritinues to shift axially oquy %Q%ﬁing%lmcm

pressure is communicated with the interior of container 2

i |1 ustratldd §1epveiTgover npon, iselfe Themarginabedee 4dcof valyediend 6 pmmga the
further |°n9ée?1{é?“o?§h|r mﬂﬁlalv%tﬁa‘i?&ﬁ“ ng of connector sleeve 7, and further
2n sha

enl ar genment t he S val ve head 5. This notion is best
illustrated by a anmaddl prressurecis ispmprmnicated avith rgememmdaftcnmaiﬁmz valve

line figure St e Q,ﬂ& t\ﬂ;}aﬁe wakd I on
illustrated %&‘5‘ élgltg , 6 I C %orre?p%%ﬁiofgy?mﬂg? & nrebg'H gure
of Fig. 12, ¢omnegtorsiéexk(Tyis fullyentaiided, as illustrated do Figli 191 IWhexuVaAmHeadsﬁasim on
to the pogit . Fd edge
42 of va%\?e egudmg “'ESB Bﬁoﬁ P%'b nﬁ%rs% s #0 ﬂﬂﬁt u-BQ'S fcgwegtgrs df:g}"s as
a consequencdaecsi‘dewm pnrtmnetisnfdhd mnqecmorfsleaveg tarapdumech gdrerally cylindricahstapé or
sl eeve 7. C i force nd | ons, al, S0 rv urt her
conpress val ?ch?%ﬂ‘d%é&iaﬁ?gg%‘ﬂqge mgrgméfg(?% %Y#Yf?@ﬁ?%oﬁ‘&%ﬂ ‘hoﬂftst rated in
Fig. 12, whetonnectdhsiesve This fielded bick 480 degresyfran it Driginal molded shepe(ltcdan | | ,
upon appl i cati.on of an d i onal . for e .on, the erior side 39 of
25" al Ve 5. uciteon, el rth e RibeioR! G488 42, pr AR 48 5. o dPhBes iy
noti on t @5semaimtés.
When additional pressure is communicated with the interior of container 2, as

illustrated in Fig. 11, valve head 5 continues to shift outwardly. However, since

connector sleeve 7 is fully extended, further outward shifting of valve head 5

longitudinally tenses or stretches connector sleeve 7, thereby increasing the outwardly

wisis 30 - -directed torque applied to the valve hiead 5. “Also, the"further Sutward movemefit of valve "

head 5 tends to ﬂatten or stralghten valve head 5 particularly along the exterior surface
38 thereof, as best lllustrated in Fig. 11. Th1s flattening motion tends to enlarge or dilate
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valve flaps 57 in the manner illustrated in Figs. 13 and 14, and thereby

di spense liquid product through discharge orifice 6. The bifurcation
state of valve 3, as the termis used herein, is illustrated in Fig.
12, and defines a relatively unstable condition which valve 3 |

assunes imedi ately prior to opening into the fully open condition shown in
Figs. 13 andWexp1/0505514 As val ve 3 passes through the bifurRHYBHIP3 e
shown in Fig. 12, the conbined forces acting on valve head 5 are in

a very tenyhe cirgularplan cisifigurstioniof valve hdfad &g whichoenlargement is in wrhagesistedjby en
MOMENE - AN Rl Bk Upifed V6 ite akgbh oBp N 6H iOhei@3 ¢ SHaPe:

PCT/ US96/ 1Zdffector sleesé Muthereby gendratingmanothexycompléi pattefn ofl stressee withinuvatwt 3.0n

state shown h he full Iines j.n Fig. 12 al.wve head 5.assunes.the
shape of a %é}f?"eﬁllﬁﬂﬁqe ﬁﬂ°§°c“,”*‘\ﬁi’f"ﬁ‘gé%%‘??’8?§ %%‘Fef%gégamd‘%iyu’ﬂﬁ'éﬁdi nwar dl y
bet ween §i rdiRBtich) IDak & trdgsaedhapeotivalvii kead 6f tivlihijorisy of Tolpithsion bedih liy
outwardly toward the center, of orifice 6. ap .type openj ng of

h
val ve 3 is belipyed\te dakeplageadiacent the center PB’SP"?‘!@ Qfd’PB'GL"'ae‘i 3" As sty illasteated, 5| ve
head 5 by CWHS‘E‘déﬁLﬁ-iséﬁ BEUR &okéﬂfﬁaﬁrﬁgtﬁi?eaafiilattﬁgﬁm’liﬁé‘ﬁ f}fmia%dkﬂri@g?t ed

in Fig. 12, i I clent to substan y distort The shape o

mar gi nal edwhenspnndctarcglegye 7 is in the fellysextended positiane ag shoym inghe briokert lingsy

ext ended ang if k. %%s&g L bRtk ib inteBior si ' . val ve
flaps 57, a”%dwéﬁ%g@ t he agiéstcz)?:l ate J‘tzﬁtlﬂfvn{tgort | ono%ild%?g\l?g??/l‘ééﬁ’e%&é&%m are
bent or 10| a6% moveds|axialkyfawwardlyand wadially,outwandlyods\shown rin thei ful)) linéscofi Figy 65. of

val ve head .t C I [ i Val.ve fJl aps_ 57
tend to fol o%ﬁfvpgﬁ)%n%%g@msq;é#gﬁ@eﬁg %%’?%%Wﬁ%“&ﬁd@wﬁb M 55b
or orifice wnsdgaercd ofhik fofque Torres applied therkto byl icadnector sleevear dl y conpr essi on
applied to valv ead. 5.by. connector sleeve 7..in addition tq t

outwardly ori ent(:;vgge”c PSP CREups2 qu}r}ﬁ% ré’?gw,rfcﬁnbi ne to
keep 15 di mighteatedeindFigf 1Z,evalvel itad Seohtituksy to0ghefd opwatdly By furthé Pongitudifia

pressure _comunj cated with the I nterior of coptainer 2 is reduced.
Hence, 3Pt ettretfhingpfcoBnesiorsiecke rF"&S%ﬁ'i‘E&t of the plag, shangipfivalye head

appl i cat i ons OfrhishfiotirEH VestilfshAd DY W oiipalERSSTURE brokBR lindfifiRé whe thehfufih | S
required to maintain fluid flow through orifice 6 is reduced, or |ess than
t he t hr esholing figure pryvided, jn &Fig.ck3- qExteriorHim 5 Jaovss Epmothe gprditignsiltugiratedsin and

i ow cont I Ofg. $1 Neflich Brredbhds' @ brofen Bl EUNSE PR 19, Rt axfally YukkFialy
ol onpr esses t he

resist the ating action of valve head 5,~ and ther eby )

sane to achindadially oupvasdis fashiemio theopasitiopishewn in the feld lines«if Rignk®y The
connect S | | Fave 15K SR8 ve 7
t hi cker%’r hﬁ&ﬁﬁ! E(ll%ersﬁairl,af?ﬁ%g%ount g%ﬁw%}ggfke%'ﬁgpygnapmggﬁ?on cgl&] e t’ﬁgreby
adj ust ed f oa censpqueper:off the increasechiopque farceoapplist thierese by connectorslédvie Jat

strength of Tﬁ&g%ﬁp’“‘%ﬁg"‘g%n%ﬂjﬂ o8 afs® ﬁgww?%%@#gggggrgw Hap

action. I ned conpressive an g on
val ve head Sathyf diforvatiomras illustratell é» Fig. 12 pphereincthe eorhbiaghfoicés acting grevalval | y

predet er m ngd GO, W68 bbelkanci' S ary Maichis JuBbatd force on the interior side 39 of
25 valve 3, cause the same to quickly open outwardly with a snapping motion to separate
valve flaps 57 in the manner illustrated in Figs. 13 and 14, and thereby dispense liquid
product through discharge orifice 6. The bifurcation state of valve 3, as the term is used
herein, is illustrated in Fig. 12, and defines a relatively unstable condition which valve 3
assumes immediately prior to opening into the fully open condition shown in Figs. 13 and
~<-~80 - 14; - As-valve 3 passes through the bifurcation state'shown in Fig. 12; the combiriéd "~
forces acting on valve head 5 are in a very temporary, unstable condition of équilibr_ium
.' for a gi\;en' momcnt; and then quickly shift valve head 5 into a genéraily convex shai)e,
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of flow through discharge orifice 6 remains substantially constant, even

t hough signi fi cant pressure differences are applied to container 2. As
best illustrated in Figs. 13 and 14, 30 after val ve 3 passes through the
bi furcation state shown in Fig. 12, in the direction of opening, it
qui ckly and positively assunmes the fully open condition sho ' Lgs. 13
and 4, WSS t he end edges 60 of valve flaps 57 di vwggg’ﬁgﬁ%ll

out war dl y, such t hat

-16- simultaneousiyDopenigsoxifice 6. Inthebifurcation state shown by the full lines in Fig.

PCT/ US96/ 12 lﬁa@l ke She® dgcs,;,ﬁﬁ eﬁ@ﬂﬂeﬁﬂg}:

configurati g%%as Fqlgeen In %ggé margl nal e 42 ot valve

head 5 rot awmmpmmﬁqmmm ﬁﬂ,dmd integior surfage Sbwehghtl)fl ui d
product 18, | pplied thereto by connector sleeve
5, which coﬂ'?‘?'m?bs tﬁg’gﬁ%}q‘gﬁbf)ﬁ%gi val ve 3 back toward its original
m)ljded Shﬁfe (Fi'gmI Tﬁap@pg@eimafeglrsséem&ed&t&gm?mmw tlmtofqtm(;l zgl | yh
and circunferentia n out war dl y i r.ecte [C n t he
P sssur oo WPHeHE 0B SRS TR 5 BY Couigior Heste 7. gk et 1 B Rl g

pr oduct thrﬁmg QI'xE'sGﬁicﬁmtEfkﬁbﬁﬁﬁﬁﬁ?ﬂi‘st&fﬂl&&ﬁaﬂddﬂtﬁéﬁﬁfﬁﬁl%@% Va2 oF valve

particul arl he shape of valve head and _connect or eeve 7, serve

to force val 53 WEVFWE3”W%@¢§%W§P‘PB%WYRPWW“°BSHW ted jn

mtegre;/g; 8; itéont al ner 2 .sm@%‘gzgﬁk% 3@?11 qg‘re?\fy*ﬁﬂgaiéﬁﬁ%!ro\?vivﬁv&stl ”k,he

remai n oifenarerbesudrselasticailyl deformed QULWNYDM P permikting the vian63 nfvalmsheag@ and

i ch poi ni 1 e BpRe Sn Co RGN, VRRERRRER] Bha3h AN et RPBYIRen "

def or mat i on extemling beswesn the eads 5ﬁalaidc55b oroaﬁapshtg 55gnd56 The lcontinaed/ eadintad 5
i nwardly, back hrou h the bifurcatio t concave

ori ent ationm TEsgion gppli Iﬁ%?’%‘ﬁ?gﬁa %nﬁcqgﬁg f&?‘gﬁéﬂ C'ﬁ'b

gi scﬂar ge Obutwafdty ?n&ntémmmgxemt}omnlrﬁm &meﬂocbmh?ewkmn by whi ch
i schar orifi 0 Tes.n cl os tion of va

serves t c%%?rfé"ﬁf@@%?@g'o 1 POSH eyeléffjo‘ggg %’edeg’ﬁﬁ
sharply cut jsédoriof RofthinePPidfedhdedi dHdike,difet discharge orifice siha%nﬁsxseﬁbn&a

package 1 wi thout any dr ops or dribbles,, K even when Ve%&“ sScous and/ or 20

dense pr odudireuglythe pRplication ofbe pedeteryaingd. openine) pressurs, Mgt prepyre, Whichyds ( he
fully cl Ose%q[mred 1o fbiintain BKIONSE throsbhl drifRB 6 i lretﬁxbécﬁtmess fhahi the thiédhoMNt i |

such tine as the interior pressure in cont ai ner is further reduced,
S0 as to peiPrEsture, o asda providecgreater disnensieg ease and flow opntml shines the resiliepgy v e

head 5 bgek of sléé%'?yse?&%rt@ﬁ?fsgﬁm' %@A@ﬂ%ﬁhﬁgw Fheéreby N Fi 0.

7. t least sone of ose va 3 cont enpl at ed by the present

i nvent i on h&owprgssesthersamgitd aehigverd sap opendwmp clase motion.oif thegregiliensy of e, such
as in the ng} snap
securely cl osﬁ%aoggelﬁé%fﬂgo‘lr# g@ﬁ%‘r‘ (tiosgs %}ehra%@g(? ﬁ}%%to%fe&}eof‘m%g%k or

negati ve pr dhisnercthe Amountcomdegeee af rsaan:mmncambe sie@yedjﬁstgd fart any especifics one
such val ves i S..congt L. . ' e L llLenc .
Ut ommt | ool (PUFE "SifAE e bpRASHEN U g 1 h pt B B echlipion e o,
(Fig. 7)25v tdesiret snapyactionk back or negative

The combined compressive and torque forces acting on valve head 5 by connector

sleeve 7 open valve flaps 57 to a generally predetermined configuration, such that the rate
of flow through discharge orifice 6 remains substantially constant, even though significant
pressure differences are applied to container 2. As best illustrated in Figs. 13 and 14,

30 -after valve 3-passes through the bifurcation siate showh in Fig. 12, in thé difection of
opening, it quickly and positivgly assumes the fully open condition shown in Figs. 13 and
14, wherein the end edges 60 of valve flaps 57 diverge radially outwardly, such that

-16-



30 pressure fromcontainer 2. Hence, valves-3 can be readily adapted for

use in conjunction with containers which include coll apsi ng bags,
tubes or the like. Also, valves 3 are particul arly adapted for bottom
di spensi ng packages, such as those illustrated in Figs. 1-3,

WD 97/ 05055
PCT/ US96/ 120989705055 yhere val ve 3 normal |y supports a col BRRUSP6A20%i g
product . I n many enbodi ments of di spensing package 1, contai ner

2 will be disshaygedpening6 assumes & ktat $hapéd /plan iconfigurationnas lsstiseemitdFiﬁ 1dhi ch
resune thei ri di mrent s,
t he suck bgﬁﬁw%ﬁnpg%gon éiﬁ%}a@?f orpdl spenéfﬁg Obgwﬁ#a%&;@gduct

t herefrom |pses§mp|oca]hid/plddmt rlsdaridxhpmnmnt toequie! appliednthetetvebycconhedtoeslesde and
therebyfa econtlnue se of i nsi_n ntil tajner. 2 igs.

conpl etel y 2 %‘E“\?‘ qV °§5ggﬂcﬁ ‘%HN;W&EB’@EWH%@%% 1g.
retract esl n?s chna&:érFsla-,ve 9)remhiﬂ§ teRSIACVAE axially akDEfcubiféraktiay xm&ervaitw&dlyead 5
permts orifice to readily open inwardly so that_air can be sucked

back_into tdirected ‘L‘F?Weé tthe RrEssUDes Wilin Coptainen % a5 Wellas dhg dynamis flew 6
from openi ng g&fb e\xe%ﬁﬁéﬁﬁl@hﬁh bAfie m@ﬂ@geamé i of1Rs! iifhsRREIValve 98{5&&&&#%6

even relativ confainers 2 can be used witH val ve

3 wit hout s;h«gmam of Mlve beadzhandepnpsctar sleeye Reserve to fomevalyg|3 igtojthe and 15.
Wth refer ﬁﬁgg#&: Snﬂceg@ stagwga dwth a
positive e os@r%"gg‘ﬁgrﬁsﬁr@%?ﬁ%g prevent 1 nadvert schar ge when
di spensildg pack Sgkenlpressuievityn mtenemebcmmmbxhsmdleed idissharge otifiees6 f or
initial shi travel ka i,n Fig.
15 incl ude v&ﬁ gﬁl éﬁ%@’%ﬁmcﬁ' gggsds &“’MF&ET ﬁ?aﬂﬁi(}éks

t he out war dnumtﬂelm@stheMecpiesdmdbs\nepfesme a‘t’“&iiulimapmeabﬁﬂs val ve

head 5. By O.nst ral | ng t he .out wardl. t endi not i on. o ect or
sl eeve 7, \FST’?)%P‘% stteve ﬁmﬁ%ﬁﬁsmrﬁ?%‘% oHgipa me
confi gur at i shiipe @Figl I)hpdilebalvkﬁﬂdss hiwardy teek dirodghcihe Bifurchtidn staty, zﬁidoiﬁtbd Waen

closure 70 is slid sideways. out fronhanderneath valve 3, valve 3 is
r

then frde tthe PRCAYS Orienfation showm inFig 10, therehy positively,andssecyrely closing: oduct fr om

cont ai ner Zgischarge orifice 6 wilti ﬂsnagaﬁmg%ct%n?%ﬁﬂailté &aﬁﬁ&ﬁﬂ%'vﬁh&i ﬂﬂélﬁfgean
alternative cloSure arrangene di spensi ng paCkage wherein a

renovabl e cEBicE 6 opengs. oﬁ‘hawpfréﬁswqmaczfn@h@dmbétsmas to ¢ osewmqe OcNeEY ner
ring 23 by Wmdh ofapiteR 66 mmrpli'éﬁ%f@&zeast&mrbﬂfﬂwgmm&% g€t C.

(not 25 shown e |IIustrated cap 71 has a general exteri or
surface 72,dispensedifeom package { athout aﬂy dyaps qrytiyibh ee,y«rv'enmrheeapryS\fwand/m

\rNPIranSI OPSI%ﬁ%eﬁ%guvﬁzgn vafn?tﬁ% ;'%atS \{ag%le.f]bvlﬁ’lg S&?ﬂﬁy ext engmcfup%gll '?%SI;S EI'Eg
central porfullp nxnndeslamsnmenumtee in Fige 40,78ntil such time as thei imecioniprgssprevinect i ng
Pt e a0 g gl ol 85 14 bl SRS ok SEREE 70 g "
valve 3 to mlm:aad |5dsachdhta¢mm:lly aettdoted C initiad gositioreillustrated in Fig. 7.
At Jeast some of those valves 3 contemplated by the present invention have a
25 relatively high predetermined closing pressure, such as in the nature of 17-18 inches of
water, so that orifice 6 will snap securely closed even if container 2 does not provide any
suck back, or negative pressure. Furthermore, the connector sleeve 7 of at least some
such valves 3 is constructed to provide sufficient resiliency to automatically shift valve
head 5 back to the fully retracted position (Fig. 7) without any suck back or negative
.~ 30 - pressure frofv container 2.~Hence, valves-3 can be readily adapted for use inéofijimction ™~ =~
with containers which include collapsmg bags, tubes or the like. Also, valves 3 are
pamcularly adapted for bottom dlspensmg packages, such as those ﬂlustrated in Fxgs 1-3,
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surface 38 of valve 3. Node 75 is shaped to positively retain valve head 5

I n a concave configuration, and thereby securely maintain orifice 6
fully closed. -18-

WD 97/ 05055 ;

PCT/ US96/ 12095 The reciprocating notion of valve head 5 on
rol i ng conne™OH858cyve 7 provi des di spensi ng packad@nTﬂmﬁ?ﬂms
several inportant advantages. For exanple, connector sleeve 71is

preferably ouhers valved nmnaibsmm @mlumn@fihauidmrydqchat abnormal pressure

{Eg;:azzzsed by tlﬂerrrgl eannS| on, &éﬁnﬁﬂgﬁa&%e Ilﬁﬁ%are 0 setéi%B ﬂﬁ‘e

axi al shi ft imlgtivaly stififl sidewalls %ambéﬁmomresmeetbpeongmﬂ shape afterbung]ect or

This o "aliahd B plf RRER Bt B3 AP CHBRRT 3 Wifonsiee, 1,

l i qui d so&p fiuid pfmwdherefrom is typiedllydesiredets ippevent dollapshapibhe ﬁﬁltamereﬁl andverted

condition in a sh or bath whe arrblen eat svvlthlnthe
shover ri se, D§TFS% e PS¢ é’é‘é‘b&?‘}ﬂl&‘ﬁeﬁg

i ncreases leﬁ&Ha\lvé@:ﬂntaﬁmﬁclaﬁddfmm@ tefradted POSESn .@) @bﬁcaeé\use it
to inadvertently open, valve_head 5 shifts axially outvvardly to

rel i eve any @Hﬁﬂ“ﬂ@s%ﬁﬂ”é"e beed 3 premisp grifice 6 to feﬁf"é)(/@?ﬁl laWWerﬁé?db@raﬂfeW be
| eak f tdaekeh! Frohirdhs
hot her o el @b el 6 QSI eg?he roi hi donfcﬁ ragm agt [ o% of

Anot her exarrpl e of the benefits achieved b

connect o0 s | aswardly mmnmmm&mﬂé@mmhlgamm dieneg, amma dveak, thin t hat
t |
OIEOLET 1 Vil ShiEnTa | ﬁl%m P et gl b By

flange 4, suwidewalls {hand dSperienced when attach| ng the valve to

COMTAIEE 20 20 i AR 1 b BB, o SRR D

unhi nder ed operatl
due to the mldmmrrdngememtab)pmnmmd\mﬁeﬂtldﬁwhﬂge when dispaisin'g patkage Uidbeing t he

attachne of valyv n uct d fromt .sane to er 2 can 20
be qui teqél FAnERA 'g' 3%“? e’é&?&’é‘“}aﬂs W’twg 85 on
anfj{ or dldstorthowamFig 15 n?iudéshesmihgblbﬁireVOaWHEh%tﬁfxcloBéd\{@hﬁacaE#gi&ﬁ t he
rolling diap n of copnnector 7,.any suc i stortion
i s comuni cépﬁﬂ‘%ﬁ"% I0g exXensipn ‘%aﬂWWéé’&e‘ff 7#6’1?09‘??"4&% . By

di storts di scbhmﬁang)mefmﬁﬁaﬁly émehdﬁigtlﬁétﬁmldfméhﬁétmr sftebd m,nvMea&B%I stics

such as its edet ermj ned ope pressure, closing pressure, flow
v op

rate, etc. TRTevemtsd,fr ‘ﬁ@ iyesting: igtR.3 co ieHEation, and therpby keeps dischargecorifiget
the presgpt 6/aiuye;1€sea e 'Wiker! Glodubd 7 & HidQidetvayy @it Trof tiidrneath valve sh%ﬁre% s’ Om

margi nal flange_7, such that it can float freely, and thereby avoid such

probl ens.  then free to reciproopts; ang,npem SFifies 6 fdispepse lignid peEet from gentriaead by
this aspect of tihgg lomef.«,e,p,{a1 artially schemAtAB&W of Bn hfRerhitie CRARR aﬁge.ﬁén g8 7 1S

preferably configured wi sufficient erX|b|I|tythat 30 rations,
shock i rrpactdlﬂl?ﬁ-‘%;%Pilcéﬁ\ziB 1.hwherpine Wﬁ%cﬁﬂkﬁrﬂr@mﬂ@?f@d&@ﬂdbmﬂm

and/ or [ rﬁ?&ﬂs c

sl eeve 7, so as t 0 avo dﬁ/bf Qbﬁ\;eh adgagt\ré E‘%n ﬁ%ﬁ%é%%pgﬁi%ﬂ%g étgemoﬁg

6. In th35evsbownyi 'fb%lilnstlgeqb earkay hasla generdlly flat eixterior surface 72, an interior surface
73, and a cylindrical sidewall 74, which is sized and shaped such that interior cap surface
73 abuts the rim 65 of valve 3 when valve head 5 is in its fully extended position. The

central portion of cap interior surface 73 includes an inwardly projecting protuberance 75,
which in the illustrated example, is generally in the form of a convex, semi-spherical
-+ 2230, node that extends inwardly-toward-valve'3 to a poSition“adja'cent‘ 16 the cuppe

surface 38 of valve 3. Node 75 is shaped to posmvely retain valve head 5 in a concave
' 'conﬁguratlon, and thereby securely maintain orifice 6 fully closed.
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-19- WD 97/ 05055

PCT/ US96/ 12095 onto the floor, slamed forcefully against a
wor ksurface, or otherw se jarred or shook, t he shock forces arising
fromthe accel eration and/or deceleration of the fluid product wi thin

cont ai ner 2 wg%gé herw se be comunicated directly with t&ﬁﬁ&g@@p&r
orifice 6, tend to cause it to open inadvertently t he
rolling connector sleeve 7 actjon_ 5 of valve 3 serves as a cushion or

shock absorber 8¢ TeSRIACAAG Apotiop,of ¥alve Beade on gplling connegiopsleays 7 pravides,
al | evi at es didpensfiigpacRage whheevemdmﬁéﬁaaﬂamhﬁgésarﬁ& &hmble! tehnBltO4Edve F OM

di spensi ng 7package 1. Tn a simlar manner, when di spensing container 1 is

used for preserably ronBignred with snfficient flexibility W?WQCMr essi ngs,

or the |ikeg M@Je h | eeve
7 assists in a so?’ﬁlﬁﬁﬁ lgtsegh%l/l%ra |on2 Qﬂﬁﬁ fb&%cherebg prevg‘s‘?%a age.
Yet anot 5 eror ¢healile, arméff&ehbyﬂmrm:ﬁaltshfm@*menmﬂofbgamerheadésmﬂctespcﬁthhe pr esent

i nvention is that cto sl 7|s refera conf red with

suf f. ci ent *F‘Eﬁ%’ﬁisﬁ% smaﬁg‘"@ﬁ e& 0‘3{33 S}ntfus

subst ant i ald:annho\iﬂnspdmn tphckape edwreﬁsasu ﬁﬁzdonjmmbﬁgwth a hqtﬁd 62 Wi Sh@hpota | ve
3, are requ redto Shlf% al ye head5fr he full retr cied position 15

(Fig. 7) tduatiasdesi “01155“ h hath, when ambjenty, o
di spensi ng texﬁﬁ&hmreswnmuo&xetsheww&aa@midomﬂﬂnm Ghe AcRER&I i ner 2,

even a very |1ght squeeze, on sidewal s 14 and 15 will rolTingly ext end
connect &9 dndeases direcHy to dischargs-orifios § in 4 manger which might eause it e ipadyesteptly | v

cl osed p05|gpb,9ma?l}?%@aﬁglsnshﬁts€hxlak?’oﬁﬂa@ t§ PelfROk Bhy \iﬁes'&ﬁ@ Sﬁ&h unti |

moment arily and novenent of theé |Uld product I's resi
addi ti onal Frevegeanyligadvertentdeakageof da flyidpraducs from dispensing packege 1.n an

I nternal pressur E!%q[ﬂa h&]@!p rm ned
openi ng pressuréﬁlowg*&eﬁge%%pghﬁ%%n ‘?B&gl?lenreoé S‘f ﬁﬂﬁto? and
val ve head ®nnestomlesw7laydaml xesiprocatingomofiion of nalivedicad Sefis thatycohmestdry i n t he
form of

Jd i . Sidewal] s 14
bnd 15 Whetesys P RAR My nfidubll G SRALESYGINE 16 P et o
10). This rdmmuennﬁtheovalm flangt 4, sioh as Kot exfrerien@d wheal attachispslie valve té ul | y
ext ended, and. tha furthr r.essure,w.l | se.val ve. .3 to,snap,open
and di spenscé’“?f’ﬁf M%‘éﬁl‘?@%“gh by 8?‘%%82&3 8
si nilar vi bofafischirge onf'ce 6r As wlmlﬁmmwummi@ dtioky tifere ofligRidy
cont ai ner si.dewal |.s 14, and t 0 assi st i evin accutaué fI ow

control .  silicone rubber, thea ?I‘?fs V&ﬁ%’ﬁ"@i‘éﬁ'pf’@? ¢ SHRS9A ORI 28 ge 1,
val ve 320s \seﬁ?uﬁemm drid offdn reufts M se @pé Bf BBl tOMmpYdlsion akdPerSdiStoMidbnY €

head 5 to sh between the fully retract osition shown in Fig. 7

wher ei n val Ydhesmagzingl fagge.d ofiyalve - \WVithout ﬂl"n‘@“l‘!ﬁt‘ﬁ? hgagy action of CQUEEIRT ner 2
}‘ or saf el y géeQ& 7] finy’ fdck QisbortigR ks dodfminidated i@y #the Yaive MB4ddS WiRSH bd Ry Shown

distorts discharge orifice 6, and alters important design characteristics such as its
predetermined opening pressure, closing pressure, flow rate, etc. The rolling diaphragm

25 connector sleeve 7 associated with the present valve 3 tends to insulate or isolate valve
head 5 from marginal flange 7, such that it can float freely, and thereby avoid such
problems.

Yet another example of the benefits achieved by this aspect of the present
invention is that connector sleeve 7 is preferably configured with sufficient flexibility that

-+ 30---vibrations; shock impact forces, and the-like applied‘to-contdiner 2 ate absorbed and/or “~ =~ ~ -

dampened by shifting valve head 5 on rollmg connector sleeve 7, 50 as to avmd
‘inadvertent opemng of dlscharge opening 6. In the event d1spensmg package lis dropped
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- 20- : WD 97/ 05055

PCT/ US96/ 12095 Figs. 13 and 14 wherein valve head 5 and associ at ed
orifice 6 are di sposed wholly outside container 2 for neatly dispensing
the fluid product therethrough. By shifting valve head 5 bet ween t hese

two extrene positions, valve 3 can remain normally unexpose re
within the CBWSQ'{’??@?S 2 when not in use, wthout sacrifici nggﬁg@g@g@gV\hen
di spensing. 5 Also, valve 3 is _preferably positioned in container 2 so
that the aremtgithe Beor, slammed foreefully agaipsta ey \E ofherwisgjjarFdar #hoek, acent

the bottom ga sRbciCforded afifthg BARE the Accelétatidhddnd/ok decelerstichstiRé AdidAREHREE | S

sl ammed down_onto a_ surface, abutment between valve 3 and the surface
wi |l prevenithin cagtainer 2 g¥quid otherwise be,compguy 1 Wb he, gischargp-orifis 6,

t hereby kee bk O?Lﬁ) e | i :

Di spensi ng g%dc aggé %Julbgﬁetgt erreﬁﬁgve&%lrldéyat Pﬁg“’%ﬁﬂ‘gggﬁ‘fdgag glgg?i.lll%ngﬁd
neatly 5 ofivalpedsenves as awusbioporisbock absorbéruiorisyshshioak impadtiforces,| éndseal i ng

valve 3 is tched wt Loer., 2. t t.ype of liguid
product 18 % W@B@ﬂgm%rcg%%r%%b%ma% @ﬁ?‘%}xﬁﬁ%‘%‘é‘ﬁ?}ﬁm y
seal , yet r gispérsingGackage N0 InnPsitnilod Mbdrer, When!dispensiny coniedifie? AUis used for
requiring excess ressu&e or forces. The resi ! I.ent| flﬁéi E{I e connector

sl eeve 7, whAPR-hom us s ﬁ‘?%‘%mﬂf%ﬁtﬂf _ QFSSA?%_'Q’;'( rJiker Which /g v |
acconmodat egypfcally ishetk Por @ B5d) Tofictor sleevddi 7 hisists GR AbSIBIAE these FibEioRs ahld OCK
I npact forces to the container, accommpdates for any m sal i gnment

and/ or dklst Brerebyproyentleak®eEht be applied to the valve flange in attaching
the ~  SAme {OVLGufieR bRoiAE of HRheRiY RS e by Rid ol G Sl | c€ whi ch

greatly facilitates accur at e di spensi ng. l've s contigured so that

when ori fi cinventionais$hat sepnecter glepner his| Brefemblyceontigured withswfficient flexibility that

est abl i shed uﬁéﬂl?’ ﬂar@ﬁm ' ' | l?'m"&ﬁ :
relatively \(/)vlIll gJer?“}aﬁ{;e pﬁ%‘é@?ﬁ‘r’gg a Zd‘%?:’thsa%a*ésgég% era Ié/‘ c@nf i gured
such t hat optessure of valigdhare gequired fto shiftovalve hepk$ fromhthe fullyuretracted posisonir e
require o] [ i ' LS, . T .0Vi de ter
ease of dlostpe gg;gi Z%Qatﬁﬁ%wn%r%{d gXV\Rnb @tﬁ%'uﬂpl% a@?’i%?rg?ynﬁg%‘% g‘é)&s%lgf g.
Di spensi ng phtiegmekageils When theuiser graspsdaptainer 2,0svet atvennlighit speseze oy 25
Cor oot oL P U Ay SRRl Ay 6 AR £ R R
general | y destepdedtand falhotlbsed mhsitipr showrgin Fig. 10 ac khiph poifiodiveigad 5 dalls esent
i nvention, which_ i icul arly adapted for dispensin . toduct from
e top of ey RE e Aoviaedt 0bhe huid brodie B AR ymt aciiomil orees
simlar 2m hﬁee:qaﬁewb@usﬂmndezwgichaésmﬂ ifi 24 ifterhgl ﬁé@hﬁgﬁlﬂﬁn conthintol givatef sd o
appearing in Figs. 30 1-16 and Figs. 17-23 respeetiyvely_ are represente y
the sane, CMBMM meprgssure R YA 3t | ‘s mghen phFonmRosHlesvE " o
in the nunegid $al9é nbdaes isakhRA by the user through thikdh dr! feélS typRlafty st BiaLfBHN Of 2 22
(Fig. 20) is_particularly designed for, top dispensin
-21- vibration or ripple éxperienced in container sidewalls 14 and 15 when valve head 5

reaches the fully extended position (Fig. 10). This ripple motion signals the user that

25 valve head 5 is fully extended, and that further pressure will cause valve 3 to snap open

and dispense fluid product. When valve 3 snaps open and snaps closed, similar vibrations

or ripples are communicated to the user through container sidewalls 14 and 15 to assist in

achieving accurate flow control.

In the illustrated examples of dispensing package 1, valve 3 is mounted within
-30 - container-2 in-a:manner-which: canses-valve head-5 to shift between the fullyretracted
position shown in Fig. 7 wherein valve 3 is disposed wholly within the interior of
container 2 for safely storing valve 3, and the fully extended discharge position shown in
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WD 97/ 05055

PCT/ US96/ 12095 and includes a generally flexible, oblong container
body that may be integrally nol ded froman appropriate synthetic
resin material or the like, so as to create a one-piece

construction“&nﬁhﬂﬁ%cludes oppositely oriented sidewalls 14@ﬂ@ﬂ%§éaﬁ’ atop
16a, and a ottom 17a. The contalner sidewal I s 14a’a are
laterally flexible to pressurize and depressurize the interior of

cont ai ner Figs- 4Adn i¢ mbertn yalyeheadsy and, %%W@!ﬁ@l%ﬁé%(md wholly outside

stiTfness ihiihink forkh ishéiiio Xhéﬁﬁﬂpmﬂﬁ&bﬂr&o% el
rel ease of any externa forces ich are a ied to onf’al ner 2a to

di spense a betweenl thesotRUEXUERE ROKIORS, valye 3 can remain normally Uiiespased amdt sestred

cont ai ner

normal ly i %ﬂglﬁ&%gmcéﬁhﬁ& %%glﬁlg%t %‘%ﬁﬁ?ﬁ’?l on gﬁfm‘%@ v%%ﬂsﬁﬁﬁmln&hd

defi nes & dils; hvalvgd is pref&ablygmmmgedzna:oubmenz mﬂmhﬂtermcummmai Spoftion 4a
of di spensin The fr.ee .end. of ck, 20a
ncludes. o fOMRr ¥Eris Lk BRS, aoBiEtt e bonom 23 OE Sopufe 1804 18 o it e

shaped | ongigpesibingtpackape ¢S slaied idowa lonfod furfite, abutient BEweth vaveH anEthet O

cl osely receive the gi nal., port ion_4a of valve 3a therein. A

val ve r et aiSwdace, Wiliprevent Y@""pga fhe felly extended positipr,Apd thereby keep

attached tm@gﬁmagpﬁe@mﬁﬁa{,mﬂe eby a snap | ock arrangenent. 15
Cont ai ner base 17a has substanti al I% | at, annul arlé shaped outer bottom

25a adalf ed to Dispensing Bﬁﬂﬂﬂellnﬁl Fersaidlp shring; &¢ ieasily and negslyi ght on
an associ a or
the 1 ke, - (ibeimile £8fe AlE AR prodpets. TROWH Raliff vai 8% miRbeifuih 866

di spensi ng %Mzmme@ﬁwﬂmW}&m @m@ﬁua‘dfromnsb aston within
Vel ve 3 1 n KR, felel§edll 38l bk i ol 67258, RGN " ©
her ei nabov e'equlrmg excess pressure onforces. eThe mmhenttyd'lda‘mlgs coﬂ:ﬁetb@ sleNeé? ivhigksisr at ed
i sponsthg VRS dobn et frd drepa.roinely? nomHioraies ROraleriial eapaniS | 02
portion SaWMcmummabgﬂbs)sﬁotkhﬁp&afdrdmmthecomm msmmomsﬁkwe 7a,
havi ng onenre?glg caane ted W th pmarginal. po andt eo&gosite
end connect®i§l on which; g W%ﬁ% tﬁ‘ %Q'F

resilient!| ysaink &x thel cdn@ibef tand Provides asmﬁdjuetdi@ensmgemel which greaﬂwﬁ:mtﬁtes within

container 2a is raised abgve a ;)regeterm ned anount,, the head portion 5a
of val ve 3RCCYTntedISDERHNg,  Yidlye Ad r§°%é”h°2?"§ﬁ?i suapspenya geeMl¥ pense

fluid pp@dushstant flow ratelsS dsthbihed ﬂ@f&hrbﬁg?lﬁ @{n Wiidn doRtaire® 2136 S 6 a

descri bed dIS enS|n valve 1 (Figs t he connector sleeve 7a

of di spensi™ig Rlpregsurego Malve %ﬁmmeﬁklye‘inEWﬁ\@ at ange  put
simply shi fdm%hﬂ'é&‘bﬁﬁ@é 8 ﬁébeﬁpﬁ{eyarﬁ&ﬁﬂbf‘ﬁeis&% ifed 1 MatiRail TRk ﬁgw i @
manner whi ch causes orifice ba to sn open, as descri d

great er detraduced, speasdp pravide greater ease of operation ai geatrql ayifhous maqréichgmurc
portion 42 RS Disgentfy palkabl'§ it phrvishiady Shpih $RCBRHORYdfnifg
25 configurations, shake containers, and other similar packaging concepts, without leakage.
The reference numeral 1a (Figs. 20-23) generally designates another dispensing
package embodying the present invention, which is particularly adapted for dispensing
_product from the top of the associated container 2a. Since dispensing package 1a is

similar to the previously described dispensing package 1, similar parts appearing in Figs.

30 - 1-16"and Figs. 17-23-respectively ‘are represented by the same, corresponding réference =< ™=

numeral, except for the suffix "a"” in the numerals of the latter.
" The illustrated container 2a (Flg 20) is parucularly de31gned for top dispensing, |
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WD 97/ 05055

PCT/ US96/ 12095 3a has an annul ar shape, with a substantially
triangul ar cross-sectional configuration, conpri sing an upper edge 30a,
an outer edge 3la, and a bottom edge 32a. The margi nal portion 4a of

val ve 3a has_a thickness between top and bottom edges 30a
is resilient MPY¥BAPPessed upon attachment of retainer ri ng%@gﬂ%rm a

secure leak 5 resistant seal therebetween. The head portion 5a

(Figs. 17- 1@;1 ingludes @ generally flexible. 9blops Gantaiger Hady dhas may be igtegrally sqlded o
pl an shape, ﬁ&ﬂ%ggpﬁgﬁﬁé'éyxméﬁ@ﬁ%ﬁ%ﬁ&mbf tHel RN svad fo'orbdie L'ah&isiéﬁe at the

radi al out si rtion of valve head 5a, and thinner at the radial
i nsi de portmmmheanCmCSOPPOSltﬁlﬁpaﬂw sidewalls idniaod 158, @Péﬁt,raﬂddhl evi ng

t he shap opgen/ sn “#QHYd@a&E Q le o i\/bre
speci fical %Pﬂh |"'IS$us ltr'ééﬁih xarrp ‘?‘?3‘%‘3"2 a has an

exterior 5si dhprmumamr&mf cuoditainér Z:aamhpreﬁerahl;uMQlaﬂﬁamdesﬂmdw or

el evati onal nfi rati on t o S ou rd apgbi ent

envi ronnent$ tﬂ%“ﬁﬂ?‘ﬁ&’&“‘b‘@"& w%ronﬁég?%r \3@ Fb

head ext eri gyce§ WhichCate aPpliod! 10 GfitaineNtd ©Uisehse ﬁimaddchesam:eﬁefﬁterlor
sidewal | s of connector Sleeve 7a. Val ve head 5a al so includes an interior

side or 15 surfﬂ@énmted/ﬁﬂm&@ lsﬁarﬁrsgi 21 bwwmm#tﬂhﬁhlﬁarcuat ely

shaped si dep, dﬂnﬁﬁ thlgpgﬁg{ggs gd
the interior di sp e%t a edqé &gh&hh& defi ned a secon
pr edet erl@i neptning®ila gbommmﬁla&mmmﬂmrmméﬂ ohdispensing xalye 3a is msmongi

Surf aces colVorhLbRror sl Bihh af Khldf il 26Re 7R pavtig 4 sefidym P2, |10

orifice 6a, shapei ]ongmdml,td:resmhmnﬁdumﬁon,mm 8| shapedpe closely oevsiveuthe | on

nel udes o B pEpp 45t ibaRiy £ VA e g 281 Btiones gilnfcy

subst anti al gisoove 22a, phdlkaamhed foathe neck20e lof canthinerc2a by a Snapliock arcangementent ed

?1(1326{)?” rﬁendl cul 32@%@% s‘ﬁﬁmm%'ygf%\ar e ri i%g Gg.ﬁib'ﬁgoe!gﬁgnt r Bortion

character I smﬁﬁngqaf sﬁp@bﬂ&hsiﬁnsx@pmgefnrﬂpﬁghe&mm asvodiated hn-Me ~clhasaa 25

circul ar r e 42 s.at. the outer a_ of, rgi na
or 4| on 40 2COuIEROD CFiEk RO SHTLRcS: 0% ks e HimoiLeG PAFRAERC]s v in s
ultimtely mglm)ehﬁhgvmamaqs pdssmoned ia ga\eeau&aextdﬁaécgcmiuoﬁdﬁmﬂa of

val ve head 5a is, spaced radially inwardly of the adjacent

portion of MiSpAnsiag package 23cas7epposaddoithe generally gecssse F%‘i“@?ﬁa‘f*‘l‘ﬁof& on 40a
and d:ea%gge ﬁgrl;ab ezi]@.-lggf lnqydasmgu\hégnﬂggﬁene a circul ar edge 44a.

30 connector sleeve _F)rgrtlon 7a of the illustrated di spensing

valve 3a has a With rgfenencate Jigs- 4¥rdPetbe ilisaated dispensing plve 3ade 8 shape,
SOmP" LS FRBEF iRy R g 0 o B, st b o1
-23- a head portion 5a with a discharge orifice 62 therein, and a connector sleeve 7a, having

one end connected with marginal portion 4a, and the opposite end connected with head

25 portion 5a. Connector sleeve 7a has a resiliently flexible construction, such that when

pressure within container 2a is raised above a predetermined amount, the head portion 5a

of valve 3a shifts outwardly as shown in Figs. 22 and 23, so as to dispense fluid product

18a therefrom. In contrast to the previously described dispensing valve 1 (Figs. 1-17),

the connector sleeve 7a of dispensing valve 3a does not double over and extend rollingly,

- 2330~ but simply shifts outwardly-to-apply-opéiriiiy*forces o valve hiéad Si in'a miantér which T

causes orifice 6a to snap open, as descnbed in greater detailed heremafter _
" The ﬂange or marginal portion 4a (Figs. 17-19) of the illustrated dxspensmg valve
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PCT/ US96/ 12095 in the formof a second | eg portion 45a. Connector
sl eeve 7a has interior and exterior surfaces 47a and 48a respectively,
which are spaced equidistantly apart along the |ength t hereof, such

t hat connector sleeve 7a has a substantially uniformthickness. Q&ﬁ nd 49a
of connect orWO1BBYES 73 i s connected with the head portion é’fr&f

and the opposite 5 end 50a of connector sleeve 7a is connected with the
mar gi nal p3athas an 4anuldr shape, &ithzp, substantialiy driangular crossisectionsh donfigyration; | ons 46a

and 45a of

I ncl uded angﬁ'gagéé “gé& ge%&t‘ween he ex%éﬁ%?bgﬁér'?g&c%gs%f m%ector
sl eeve | egportiom 4enof vilve, 3achas anlnblad:sebbetwam 1Gp @ak bbitdm edges 1304 and 32ewhich) in
Fig. 109. he connect sI eey ns._ 4 d_45a | oi

anot her at '%FFSQFB%?%“B%'? %‘é’ﬂ&f%ﬁ%%? M@J@ﬁ%i}f"eof t he
head porsi Q&lﬁmt@éalw?mﬁanMen fll spensi ng product frorrn t]ne con]t ai ner
2a. In_t exa % n Fi 17-19, the first leg
portion 46a of do portion a eﬁef% 'il d‘%‘&ﬁ%“&?‘?é"%%%l eg

porti on 45%;@9%@9%@@ hﬁ@fﬂe&fﬂb%ﬁ&é&‘&ﬁﬂnﬁdﬁ%@whmh is tfickel o B rhAiRO° Of

65- 85 degrees tthe first |eg portion 46a of connector s ais 15

oriented atﬂuﬁldeamm@ ofvalve head 50, and thinnemat the radial inside portioncthereof. h'é'hiSead
R

valve 3a is genera ted t ant y paral
the axi ¥ dsm&edbnbwofMﬁmepﬁ@lyomB&lllﬂmtedmple.l‘@é"qmlsarhasan 45a of

connect or ine
o hoad  SxEEE i or Buftid 384 NohiBh bl echiecn WinEs il bid st oty
The connectthat @bmmﬁwinllpftmﬁdréambiensm\atoaﬂmm ank isddefiged/by adirda has an

I nverted J- shape orti n49a at t rtion 46a

whi o ext o-RRIEIFTRNPRRGAge. ValvE pesd ciie, ffracs B et con oty et e
further f a@xtetbﬁkﬁeﬁmmhn&forbhevdﬂmdvméthbmﬁmwhﬂﬂdes an mf&ﬁ:ﬁ@iil& iofg

product _fromt he_container 3a As previ not ed, the o e 42a of
val ve héé\dsﬂga?% 3%, Jhich on ag groparely SB‘FP é{etfg"ﬁ d of

connect or éﬁaﬁ@ﬁhxciﬂéhﬁ@w IB%MB Mé‘ﬂxdf%f'm&sﬁ% Pudkhge AN GAd B
sl eeve 7a aSSIStS in apply % torque to _val ve head when di s pensi ng

product fr dlefiped ¥1§§6‘Eﬂ“ﬁtl’§?!‘ Fadius; (\Thegadius of %POG@E@FSEWHW
detai |l thergiaal 36 is 19r86r tily @bl Slexferion 3mTate e, ﬂ@ﬁ‘tﬂa@ﬂw‘t% siffaces onverge

connector sleeve leg portion 45a | oops around appr oxi mate 180 degrees to

attach to toward/he gentercofvapisrheadsfa sizoradjoiniag wrifiee 63 0d providethe abtheemtﬂ i or
sur f ace G 8gnwaidly y tapered cbl%tﬂ&ﬁfna&f tﬁa@ BE”%Q% Kitftice 150 t he
ve nor na

fol l ow ng nmanner y assumes e outwar (ﬂfy protrud| ng
ori ent at i oral$d ingludessa eentéryporion 4120 whigh dae ircular plmatzhme,amth @ subistantially

subst ant i al o R fa® s8E k2AkBha TohEiitarifh2 RS Rty JehRAARIRAP o Wi L 8

e discharge orifice 6a. The center portion 41a of valve head 5a assists in improving the
opening and closing characteristics of valve 3a, as set forth below. Valve head 5a has a
25 circular marginal edge 42a, which begins at the outer edge 43a of marginal portion 40a,
and extends outwardly therefrom with a slight taper, ultimately merging into connector
sleeve 7a. Marginal edge 42a of valve head 5a is spaced radially inwardly of the adjacent
upper portion of connector sleeve 7a. The inner section of marginal portion 40a and
center portion 41a of head portion 5a define a circular edge 44a.

e sivo . 3@ e - The-connector sleeve portion Ta-of-the illistrated dispensing valve3ahasd ~ T U7

generally J-shaped longimdinal cross-sectional shape, co_mprising an annular base portion
'in the form of a first leg portion 46a, and a radially inwardly cylindrical sidewall portion
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PCT/ US96/ 12095 maj or portion of connector sleeve 7a as well as head
portion 5a protrudi ng outwardly fromsnap ring 23a. Wen valve 3a is
mounted in the top of container 2a, as shown in the illustrated top

di spensi ng pack valve 3a is not nornally subjected tg the

hydraul i ¢ hedﬂoﬁ‘?’@éﬁjre applied thereto by the fluid produc®CTd59613095

To di spense product 18a from package |la, the user first inverts container
2a to the inthqg@mddmdﬂe‘gmwém‘tﬁa i¢¢mmlwei7nlﬂ$lgaeﬁczrnQ3xteﬁor

Preferably, sﬁﬁmﬁﬂy i gned
with the | ocation at V\/m c&é prod @ g%sh%&égﬁespe

Addi ti onal thereof mch that cdmmonﬂmnﬂadmed substdnnﬂbﬂmlfurmrﬂmhms &naemm 2a,
such as by nuaII con 1 15a i rdly..,
Connect or s? cf% sflefg Z%%mw&%%d‘%m@ﬁ’%ﬁ“@? ogquyﬁl \719“@2&? 81’%’@5‘? n
shi fti ng5axemi 504 Gflﬁomﬁkxleeveel\mﬂ dofifiected witlethe edargibalglortisrs e o vae Jdackage
la, as illugt rg;eg‘ukn Fi 22 . The Jaﬂ@f ‘gf conf i ;;Og of connect or
sl eeve 7a a POFHipns fa a Pﬂgs % 4% 9% muEdpor ti on
Sa. Theridhasdtian se@b W%gnef a MBALBRH VetwebR eeCextérior sRffadel of OF | 0i nal

nol ded shape generates a ex pattern of stresses wthin valve 3a

whi ch resi | fanBegtor sieeye degs H@%ﬂ%ﬂ noted byithe Gresk lejger ghewm ("00) inrkig.ni9.

configurati

2ppl | o4 by The ookt AARE iy BB e ga Ah 615 On/ ik al B alclb f6ion 1,

tesi | i ed0l ywhichdacilitates giovementpé thmhqadmgnbntS@MrvdlvctBQ wheordispessing product

When addi ti I is communicated with the interior of container 2a,
e R B ppidndr 2a.

t he a“of valve 3a continues to shift outwardly by
further Iong| tudlxnhéexamp&ﬂlmtme&m Figh. I'bihahe first dgamortion/46a afrudnhdetor her

enl ar genent of v ead, .Ha a to the
fully open esvlet [ dﬁ%&ﬁ@ﬂ’gﬁ% gFep kﬂd’ 55 MEW@RB@QE’C&
dﬁscr ibed ifs Jda?mhgéwer?-whegte?v% AlBo; e mtleg pnrdoﬁp&nsi’ (Et%n%ﬁldn\/ﬂeeie 7§isnce
the upper, end o t he second | e ort a i s ajtgched t
porti on 18a R§niRd.an acute gpglg relafiye 'é’%@g @ﬁfi"@% 3, Q&“’?‘o head
portion 5a aaeﬁdaehﬁagteslﬁbﬁitmmleug@mavwvim 344 GbnerARat! Shd’GrienBaP
orifice 6a ope The inverted J-shaped portion 49a of second Ieg: portion

g

45a assi st sSubstantiglly W’S‘:WW@%/%FHW&"PGM \PRTHeR head

portion Sa. 45, ofconnectorslee@oa E@éﬁén?é&%aﬁ%@iﬁéﬁﬁ%e fPehe ki ceifferline6f heal 9+ 25) .
3d (Fig. 26), (Fig. 8-29) generally designate

addi ti onal B‘I’fﬁéﬂﬁaﬂ,“é |1ﬁ1§hR§m§‘r' offlzré p‘F%@‘mt i nvent ion, that have
\Sll'i: 82ts| 3t?d|31]: f :; gﬁé? %nﬁéaeflﬂfgo t Zekrmﬂ%%m dﬁ{’dé]s penS| ng va 8e§03
and 3a, si néiaped end portien 42 2tpthe tapi ofdeg porkion 462, which extends aragtelyeingethei vel y
For the. sur Rridolopt SCotAIE 3a to fur GARRRHbAthel o8 HEfh PUIEGE 34 walil °CP!
- 25- dispensing prodi@ 8orh(bé Séntainer 3a. As previously noted, the outer edge 42a of
PCT/ US96/ 1299 head 5a is spaced apart from the inside surface of the upper end of connector leg
25 45a. This spacing between valve head 52 and connector sleeve 7a assists in applying
torque to valve head 5a when dispensing product from the associated container in the
manner described in detail thereinafter. The inverted J-shaped end portion 49a of
connector sleeve leg portion 45a loops around approximately 180 degrees to attach to
valve head portion Sa adjacent the outer margin of exterior surface 38a.
30" - In-operation; dispensing package Ta functions in'the following mantisr, Valvé3a
normally assumes the outwardly protmdmg orientation illustrated in Fig. 20, wherein
valve 3a remains substanually in its ongmal molded shaped without deformation, with a
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reference nunerals of the later. Di spensing val ves 3b-3f are

each specifically designed for top di spense contai ners, simlar to
the previously described di spensing valve 3a, and operate in a simlar
manner . More specifically, dispensing valve 3b is simlar to

di spensing val ve 3a, except that the 5 interior head portlon s%@rﬁace 40b
of di spensi ﬁgo\?ywas 3b is conpletely arcuate, and | acks rcul ar
center portion 4la of dispensing valve 3a. The radius of interior valve
head mgijor pextion ofgonnectgr slaever 7a; asawelk aschead portion Sa pretruding m;wmlmead

surface 3 % n

which is ftgﬁ"nner #?scﬁgﬁfgﬂ’ﬁsﬁ'@gﬁ’gﬁ@ﬂm‘@ﬁw %e%ésiﬂ]lrég vaI ve 3c
i s sim | arthedliwstraed nep digpensing package da,cabre %mnotﬂmmhpsmjﬁmd:uﬁ thair f aces 40c
and 38c of, val ve .head 5c are raIIe me radius, such that
head hyﬁ%?“t{ Jﬁa‘ggreﬁ%’?%? &eﬁ?lbglﬁﬁlﬂ'ﬂﬁ r ckness. Di spensi ng

val ve 34 lsI si nT'd a7irspémed pmrk]im 1dsafrom§scka@<taemeﬁsbﬁfustmenpmmmah gbthe
connector sl eeve atta,c e i rect t e.associ a eaqd portion
5d, V\nthou'tpstq‘?edq '@ﬁ%‘@g Hgﬁf&v%] Brojrably; é‘ﬁ‘gﬁtﬁerfgl 1516848 3¢ s
simlar t Wbriliﬁkdmwﬁﬂﬁndi%’vﬂﬁcmmﬁm 8y B 16€

attaches |re 5 head portion 5e, w thout the inverted J shape 49a
of valve 3be wmsmuml @eesstre jissthen commypiggtedwith ghe,infepior s&com@p t hat

2l acont | orcp Ry afiufl nBlnf SRR Rl 14180 BaAHALS, CopebiaRs

The r efl@r e¥apermitsshexhead Pgrtion; 3 of3@jve 3Ho (begiy shxﬁix)g aniallysoutysidly, togayd the
general ly s i odyi ng
The. pr esontpiTShsRity paghls 1< 3¢ okl B, 53 SRR Rabel IR 1Y 11
previ ous| yofieonnectiwesleete Sp assistnin peainitting the kial shifting ofivaivé&eadcwmen Sppearing -
in Figs. 3 gsen e s rres reference
nuner o . oB0% Feicer RO P} FSppaton Heerd HlFont B bASBA)ROHEY shavc ey

nunmer al s comple;oi)attdmOfﬂresses viihip ealse By whith\resilicagly Jirges ithe mtbaﬁbm its cally
desi gn for, .battom di.speps kagi,n simlar to.val ,and
operatelln'alg?rﬂlnﬂmﬂa‘t%ﬂﬁ 'mé”’gﬁb ﬁ‘dﬁ iﬂ“& 8 ve 3g is
simlar toagiiediby %hmdﬁ%ﬁevmowi&aagoameuc%tchttmt td mxlﬁamoﬁtgee

surfaces 38g and g of val ve headp;g are frustroconical, and taper to

center cir @ieharee & owardits aped PORILGR acent di scharge orifice 6g.

Di spensi ng val vyngh aliditiSal pheéuré & commum&teewmuﬁhmﬁ&céﬁ &ﬁﬂuﬁt 29%@' ng
val ve 3g, except that the 0 g;zosﬂe surfaces 38h and

porti on Shheadiportien:$a ef vaiyes eﬂr@eu@rtpﬁhlé@wm@mgnlm@@mhmm o
circul &y apPeshmdor ﬁ&v@r’ﬁ 8d Rirthed SES &HoYﬁte‘éﬁangﬁ?g% dad syahve 3 is

simlar to previously described I spensi except that t he
exterior semapapen4othedlly, epen position JHussiateidn Figa234n @ manner similpete: that

general 'y B@&Bﬁé@h\%@l}%@gﬁ% mtr@$ectat5'd§spgﬁsﬂghﬁl%ai.v§m§é the upper end of

-26-
PCT/ US96/ 1 #¢Sdscond leg portion 45a is attaphedito head poptiom §a ddjscemt jis puter surface\B8,1a be

readily ap?&rﬁﬁé ﬁta%gli&y totﬂ}&f ﬁoﬁi‘&x lSLleag tﬂensame shifts axially outwardly which tends to
25 snap orifice 6a open. The inverted J-shaped portion 49a of second leg portion 45a assists
in effectively applying these opening forces to valve head portion 5a.
The reference numerals 3b (Fig. 24), 3¢ (Fig. 25), 3d (Fig. 26), 3e (Fig. 27) and
3f (Figs. 28-29) generally designate additional alternate embodiments of the present
invention, that have slightly different dispensing valve configurations. Since dispensing

30 - valves 3b-3f are similar to the-previously ‘described dispensing valves3 and 3a; siriflar ~ 7 o

parts appearing in Figs. 1-23 and 24-29 respectively are represexmed by the same,
corresponding reference numeral, except for the suffixes *b"-"f" respectively in the
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the art that nodifications may be made to the invention w thout departing

fromthe

concepts disclosed herein. Such nodifications are to be

considered as included in the foll owi ng clains, unless these clains by
their | anguage expressly state otherw se. 5

10

15

20

25

= 30
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reference numerals of the later.

Dispensing valves 3b-3f are each specifically designed for top dispense containers,
similar to the previously described dispensing valve 3a, and operate in a similar manner.
More specifically, dispensing valve 3b is similar to dispensing valve 3a, except that the
interior head portion surface 40b of dispensing valve 3b is completely arcuate, and lacks
the circular center portion 41a of dispensing valve 3a. The radius of interior valve head
surface 40b is greater than that of the exterior valve head surface 38b, such that valve
head 5b has a tapered configuration, which is thinner at discharge orifice 6b.

Dispensing valve 3c is similar to dispensing valve 3b, except that the opposite
surfaces 40c and 38c of valve head 5c are parallel, and of the same radius, such that head
portion Sc has a substantially uniform thickness. Dispensing valve 3d is similar to valve
3c, except that the upper end of connector sleeve 7d attaches directly to the associated
head portion 5d, without the inverted J-shape 49¢ of valve 3c. Dispensing valve 3e is
similar to valve 3a, except that the upper end of connector sleeve 7¢ attaches directly to
head portion Se, without the inverted J-shape 49a of valve 3a. Dispensing valve 3f is
similar to valve 3a, except that the interior surface 40f of head portion 5f has a square
shape adjacent orifice 6a, instead of the circular shape 44a of valve 3a.

The reference numerals 3g (Fig. 30), 3h (Fig. 31) and 3i (Fig. 32) generally
designate additional alternate dispensing valves embodying the present invention. Since
dispensing valves 3g-31 are similar to the previously described dispensing valves 3-3f,
similar parts appearing in Figs. 30-32 are represented by the same, corresponding
reference numeral, except for the suffixes "g"-"i" respectively in the reference numerals
of the later. Dispensing valves 3g-3i are each specifically designed for bottom dispense
packaging, similar to valve 3, and operate in a similar manner. More specifically,
dispensing valve 3g is similar to previously described valve 3, except that the opposite
surfaces 38g and 40g of valve head 5g are frustroconical, and taper to center circular
areas 80 and 81 adjacent discharge orifice 6g. Dispensing valve 3h is similar to
previously described dispensing valve 3g, except that the opposite surfaces 38h and 40h
of head portion 5h intersect at discharge orifice 6h, such that they lack the circular areas

80-and-81 of dispensing valve 3g:-Dispensing valve 3i is similar to previously déscribed” ~ =~

dispensing valve 3h, except that the exterior surface 40i of head portion 5i is flat and
oriented generally perpendicular to the central axis of the valve 3i.
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PCT/ US96/ 12095 The enbodi nents of an invention in which an
excl usive property or privilege is clainmed are defined as foll ows.
1. A di spensi ng package for fluid products, conprising: a
contai ner shaped to retain a selected fluid product therein, and having a
5 di schar ge Egﬁﬁﬂﬁﬁﬁ and a di spensi ng val ve fRSTUSSE120% | i ng
the flow of the fluid product from said cont ai ner, having a nargi na
portion sealing abdnithe freegaing-deseriptionpis Wil de geadilyjappreciated bydhose akilled in a

head porti i i ﬂ?lﬁn %Rfm A B"'@'(E}i rd f L€ to permt
fluid flomﬂ?%ggg@ﬁggﬂg |%&pé§€%%se OW%;pre é@gkﬁ?%gga%hggﬁggggﬁ%ressure
wi t hi n sai cconcepts disclosediherein. Such mddifieationsoare inibe obrsidetedi a8 ifdhwded tih eieet hr ough
upon renov of. the. redetermn ned di scharge essur and a

Goner ai 1y FoUfteims s, paises fels Galte B s ool e R B3l e [ exi b o
construcsion with a first leg portion thereof connected with said

mar gi nal portion, and a second | eg portion thereof connected with said head

port.i on; said first and second | eg portions being nmutually oriented
at an acute included angle, and 15 joining one another at an arcuate
portion which facilitates novenent of said head portion when

di spensi ng product from said container. 2. A di spensi ng package
as set forth in claim1l1, wherein: said first leg portion of
sai d connector sleeve is shorter than said second | eg 20 portion of said
connector sl eeve. 3. A di spensi ng package as set forth in claim
2, wherein: sai d connector sleeve has a substantially uniform
t hi ckness bet ween opposite end portions thereof. 25 4, A
di spensi ng package as set forth in claim3, wherein: sai d
head portion has an axial centerline extending through said central area

t hereof ; and said second | eg portion of said connector sleeve

is oriented at an acute angle 30 relative to the axial centerline of said
head porti on.

27-



5. A di spensi ng package as set forth in claim4, wherein:

- 28- WO 97/ 05055

PCT/ US96/ 12095 sal of said valve includes a
generally flat outer edge orient M'ﬁ,,m1mmﬂym aI ly parallel with the
axial centerline of said head portidn. ¢t A di spen5| ng package as
set forth i nWOYMS wherein: 5 sai d fII’St | eg porP 2003i d
connector sleeve is oriented at an acute angle to the axi aI centerl i ne
of said head por¥hesmbodiments of7anmvennoump@wgm¢xwwagm oeprivilagetis i n
claim 6, Whgk&ieR are defined as followsd! d arcuate portion of said connector sleeve
has a quarter-ci rcu ar shape. 10 8. A di spensing package as set

forth in cl&i m 7A dispemsingpackage for fluid produgtsd comprisingil portion has a
generally trian r C . . A di spensing
package as set %OW s@%xpeﬁ t8§§a %e#%gﬁamm%ﬁ%&q%ﬂ portions

I ncl ude Gppasahhgesjpeﬁmg;emd\/\,hl ch taper | nvvardl y from sal d outer edge to
said first leg portio

t forth
claim9, wherei ri’d‘sf’ens“‘g valve f°rs%ﬂ"H'°E'P$ é %?"FS "‘c%‘gﬂ!;%firl ngI t Ihn
the axial Cgipiahelr] RAIRY a ginﬁl?aﬁh(ﬂ%ilh@rhboﬂt%e dischatge opegilﬁgdif%ﬂanm ng

package as set forth in claim wher el n: second | eg
portion of Woﬁhe&mmgm esb!élrw&wam maemtbanyné’lﬁap'@@h@mns to perrpx;r tion

whi ch exten &EW r@%&éﬂnﬁﬁd
novenent ofﬁ&l Atdw, ea ortlon when | spensi ngLHFL rom a op

portion 16f eontaineroanda¢lioses to slsxt off fluid flow thﬂ'et)rmngmpmgem(ake@&eas set forth
i sposed geNEIARPIARY gispcge erpsire, B £ptERiy IhodotBod YL Bl 7 1
adj acent upgesiliegtty flexible bnstiuetiorewith d firstdeg porsion therenf condeoted w1th saitl eeve.
marginal portion, and a second leg portion thereof connected with said head portion; said
first and second leg portions being mutually oriented at an acute included angle, and
15 joining one another at an arcuate portion which facilitates movement of said head portion

when dispensing product from said container.

2. A dispensing package as set forth in claim 1, wherein:
said first leg portion of said connector sleeve is shorter than said second leg
20 portion of said connector sleeve.

3. A dispensing package as set forth in claim 2, wherein:
said connector sleeve has a substantiaily uniform thickness between opposite end

portions thereof.

25

4, A dispensing package as set forth in claim 3, wherein:
said head portion has an axial centerline extending through said central area

thereof; and
said second leg portion of said connector sleeve is oriented at an acute angle

--30- relative to the-axial centerline of said head portion. =~ =~ = ' e

5. A dispensing package as set forth in claim 4, wherein:
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30 13. A di spensing package _as set forth in claiml1, wherein:
sai d connector sleeve has a substagntially uniformthickness between
opposite end Tmil lT!n J{u, - 29-
WO 97/ 05055 portions thereof. l,, IcmLI ""IISI ,* spensi ng package as set
forth in claiml, wherein: sai d F1ead portion has an axial
centerline exwmsthrough said central area 5 thereof; arfk§FT/U896/12095

said second | eg portion of said connector sleeve is oriented at an acute
angl e rel at i $&id marginal portion ofwid walys igeludes a gengrally flat puter edga oriented 15,

A di spensin Wﬁm}fl’ﬁﬁﬂ ; e ' : I \RiqanlO sai d head
b u Si¥ind b ahial %@Mﬁlﬁ\gﬁa?gﬁg Teentral are

portion has an axial centerline extending thro a
t hereof ; and said margi nal portion of said valve includes a

general ly flat oyt | . S { jally parallel with the
axi al cent er‘f’li neaxo?&%eg%gﬁ%ggérg%tg%@m#@ i%h&LmA di spensi ng package as

set forthSin cl aisaid firstukg peition of said connector slatvé ik @sientpd at droatuteamgie o e al

centerline extending thtou aid.central area t hereof; and
said-first %&fﬁ?ﬂ“‘r’ ) RZMMbctor sleeve is oriented at an acute
angle to the axial centerline of said head portion. 20 17. A
di spensi ng package. as set faorth in claim1l, wherein: sai d

arcuate porti-on dmm@ﬁs@fm@ ¢laim 6, whareiny) ly quarter-circular
shape. 25 = 18gid aftuflleSoRiis Hi0saRPEHMESoroTeeE had # Ghdet-Rirbdid dhpk, WheET €i n:

said marginal portion has a generally triangular axial cross-sectional
shape.

8. A dispensing package as set forth in claim 7, wherein:
said marginal portion has a generally triangular axial cross-sectional shape.

0. A dispensing package as set forth in claim 8, wherein:

15 said marginal portions include opposite surfaces which taper inwardly from said
outer edge to said first leg portion.

10. A dispensing package as set forth in claim 9, wherein:

said orifice is positioned concentric with the axial centerline of said head portion.

11. A dispensing package as set forth in claim 10, wherein:

said second leg portion of said connector sleeve has an inverted J-shaped end
portion which extends arcuately into said head portion to further facilitate movement of
said head portion when dispensing product from a top portion of said container.

25
12. A dispensing package as set forth in claim 11, wherein:
said head portion has an outer edge disposed generally parallel with and spaced
radially inwardly from an adjacent upper portion of the second leg of said connector
sleeve.

13. A dispensing package as set forth in claim 1, wherein:
said connector sleeve has a substahtially uniform thickness between opposite end
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19. A di spensi ng package as set forth in claiml1, wherein:

sai d head portion has an axial centerline extending through said central
area 30 thereof; and said orifice is positioned concentric
with the axial centerline of said head portion.

- 30- WO 97/ 05055 m ,L
PCT/ US96/ 1209809705055 A disuww I "ﬂlJUllls set forth FCHUSPEARS,

wher ei n: said second | eg portlon of said connector sleeve has
an i nvert edpgrtiopsthereotind portion which extends arcuately into said head
portion to further facilitate novenent of said head portion when

di spensi ng product from said container. . A di spensing val ve for

fluid produdé. padidispensing packnge !bemvnﬁyﬂa hmﬁﬁer with a di scharge
openi ng therein, t%{?ﬁp& ntrolling
the flow of fl ui %?%)%&}ﬁ#ﬂ&r omne Cger{tealnﬁee Fﬁgga%%%f'%% portion

seal i ng daodteréob;emdl schar ge openi ng of the container, a head 10 portion
including a central area wth.an i ce whi ns ermt |dflow
t her et hr ough in ?éi g‘glﬁg&%“?ﬂ OF@I @mﬁmS&%ﬁﬁaqr&gfeﬁagggaw $in the
cont ai ner, adstive to theCAx@slVentefling loffsaid hbad portieh.f | ow t her et hr ough upon renoval

of the predeterm ned di scharge pressure, and a generally J-shaped
connector sl eeve havi ng aresiliently flexible construction with a
first leg pqstioR dig Pg&g Begs R foMhlil chlhdl, Wegdigtal portion, and a 15
second | eg portion thereo onnect ed with said head portion; said first and
second 1My said headrportion has am axial cenjerling extendingthrough saidicentral areade d

angl e, and éygn#done anot her at an arcuate portion which facilitates
novenent of sal ad portion when di spensi ng product fromthe

cont ai ner. 20 sdi® marginal giostiansfi sal yabwekinejedeas gegerally flatouter eslga oriertdd
wherein:  afotsatialy pafle b & akSEBRNIL R 06 138} fopnect of sl eeve is

sal onnect or sl eeve.
23. A di spensi ng package as set forth in claim?2l, wherein:

15 16. A dispensing package as set forth in claim 1, wherein:
said head portion has an axial centerline extending through said central area
thereof; and
said first leg portion of said connector sleeve is oriented at an acute angle to the
axial centerline of said head portion.
20
17. A dispensing package as set forth in claim 1, wherein:
said arcuate portion of said connector sleeve has a generally quarter-circular
shape.

25 18. A dispensing package as set forth in claim 1, wherein:
said marginal portion has a generally triangular axial cross-sectional shape.

19. A dispensing package as set forth in claim 1, wherein:
said head portion has an axial centerline extending through said central area
said orifice is positioned concentric with the axial centerline of sald head portion.



25 sai d connector sleev ubst anti al | y un| formthickness

bet ween opposite end porti onmﬁr eof . A di spensi ng

package as set forth in claim 21 m m said second | eg
portion of said connector sleeve ,I uumuﬂm shaped end 30 portion

whi ch extends arcuately into said head port"l of tb further facilitate
moverment of WO970804d head portion when di spensing product

cont ai ner. -31-
WO 97/ 050580. A dispensing package as set forth in claim 1, wherem

PCT/ US96/ 12095 éoﬁﬂeo‘?ﬂ%‘feﬁ C
conpri si ng: said secogéleg cont al ner shaped to ret a| n a sel ec ﬁau d
product t hpoxion, wlncidexmwls Wl}' into saidshead ipgdtionpe funttgr facilitate movement of a

di spensi ng xalyve | th w_of th fluid product fromsaid 5
cont ai ner, im %{' 5&“&%"%&1 ﬁl“ef he di scharge opening of
sai d 5 container, a head port lon including a central area with an
orifice whi hoestq erm .. fluid fJ]ow therethr |nresponsetoa
predet er m ﬁi &&Fﬁf’ﬂ@gﬁ‘?lﬁ%t‘l{@% P?Qi“’&m rh{'"c@ﬁ?iﬂ%@ﬁ wihs to
shut of f fbigi@nireeop kR ¢omptibiag: r enoval of the predeterm ned

di scharge pressure, and a reS|I|entI flexible connector sleeve having a

first 10 end poPldFSBPF‘SMSe OEWI&fhﬁﬂpwgﬂwmﬁtﬁmmﬁmWand a

second end P‘Hﬁ{ ﬁfeQﬂs Qoﬁeﬂi&&%@ g‘gélaéro
second end o a?%r%on ect or s{ eeve aV| ncﬁﬁl‘g an-inverte -sﬁape whi ch
ext endsllar mmoslnycludmg) acenteal area wifoan oroﬁcet whitlz opens topermitiividdlow of

sai d head 5 26

A di spensi %%%%Eﬁ%@l %ﬁ"ﬁ?@ﬂ’?ﬁ '%@'ﬁ%‘%‘%@p\?ﬁer ein W{hgec ntame} ang

head porti closésan shat off fleid fbowﬂmréthmugh\hpmehnvmoﬁ‘ahaepremmrhumdimmhhrge
enV|ronnent and h a_gen oncav e, when vi [ out si de sai d
cont ai ner. ggmﬁﬁ&q b%‘ﬁg 5%5?&5@ la?“?eﬁmflgvﬁfy ﬁ?f&rl??ai m 26,

wher e :c n: ZGonsn'#cn%n w;tllialfﬁstheggomn thepeofitanncaied iwithesaidomargitial p@;ﬁoﬂbﬁxﬂfh'
interfaces with.the ui.d oduct cont aj as. a center
area antP aSCRORdleg portion, t ﬁll“%rsﬂ aévﬂ?@ﬁ n; 52 g@mddsec? nihlegdl y
toward sai gofiis Beindfdually iientchat a ahe BxlulEd RiglsdAdd jothiaf iofé aSothéras af

conver ge

arcuate portion which facilitates movement of said head portion when dispensing product

from the container.

20 22. A dispensing package as set forth in claim 21, wherein:
said first leg portion of said connector sleeve is shorter than said second leg
portion of said connector sleeve.

23. A dispensing package as set forth in claim 21, wherein:
25 said connector sleeve has a substantially uniform thickness between opposite end
portions thereof.

24. A dispensing package as set forth in claim 21, wherein:
said second leg portion of said connector slecve has an inverted J-shaped end

+..30-. - portion-which-extends arcuately-into-said head-portion to furthér facilitate movementof =~~~

said head portion when dispensing product from said container.
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toward the central area of said head portion to provide a tapered
construction with reduced thi ckrﬁmng—wd orifice. 25

28. A di spensi ng package as set foJ ‘,ﬂ IMI' erein:

said head portion has an outer edge mmm, p’hpar allel with and

spaced radially inwardly from an adj “acknt™ upper+ portion of said
connector sl eW@870505830 29, A di spensi ng package as set fRFFFVSIMZ0RY ai m
28, wherein: sai d connector sleeve has a generally |inear

medi al porti26n diAsispeesing) packegenfor £luitl products,icomprisingt second end portions.

-32-
PCT/ US96/ 12095 ac“%‘gsyaﬁégl ss'ﬁteah“m selected fiuid product therein, apd having 2 . 1, 20,
wher ei n: discharge opening; dndredi al and first end portions of said head

portion collectiy forma J-shape I spensi.n kage for
flui d products, %Wﬁ?%f cotirolling ‘9“5‘8%%%&@?5@5&‘ mﬂ’r&adgl n a

sel ected § | uoﬁtamﬂchaﬁhghimginm dHioh Bealihg) Bbout the di Bapéiingprqid1g; and

a di spensing val ve for controllln the flow of the ui d product fromsaid

cont ai ner, KERtAIngr, r?é?%‘i‘ﬁ%‘%d?‘t?% semﬁhgream@tawé‘wel %@W%mtg of
sai d cont ai R4 flow thédétfirodg lli'ﬁf"fksﬁﬁfsé PR predElemistheOdi ?clﬁfg%t}frﬁé did an

orifice which opens to permt f d 10" flow therethro mresponsetoa
predet er mi nmmdgwrteﬁw@fﬂuﬂrﬂlqwﬂmqﬂxroughumwmpmhofﬂmd closes to

shut of f fl GEE}EEQI
di schar ge p?kessure sal a@%port’l on haV| ng&gghg%%rl ortorsst%'rre ace g'gsg
i nter f acés wnd poriiohithencof somected ittt smmatymlpolgen,eamawcommmdmpe when

vi ewed oyl iner sur e

i nterfaces Jé‘f‘?? gﬁq@feﬁ vgﬁ:liagd ﬁffagd%ﬁmi ﬁa@éﬁ"‘?%‘fgfﬁé‘f %éi Yﬂ‘%r
area and a garinvented J-shape|vihieiiexterids arquatelyi inth said heatMportiontto Fsvilitate Hicvestent
toward said ch .t hat, sai d, exterior, and.interior surfaces
conver ge towﬁfﬂa?‘ﬁ%“a@&ﬁ?‘? flggen&n s?é?%éﬁ’& b’SrCPPBfFe{'o provi de a tapered
construction with reduced thickness adjoining said orifice,. 20 32. A

di spensi ckage. as set forth in ¢laim 31, wherein:
P Psg 3% % ensing package as set %orth in claim 25, wherein:

said head portion has an exterior surface which interfaces with ambient

environment and has a generally concave shape when viewed from outside said container.

27. A dispensing package as set forth in claim 26, wherein:

20 said head portion has an interior surface which interfaces with the finid product in
said container and has a center area and a generally inclined outer portion which tapers
inwardly toward said center area, such that said exterior and interior surfaces converge

- toward the central area of said head portion to provide a tapered construction with
reduced thickness adjoining said orifice.

25
28. A dispensing package as set forth in claim 27, wherein:

said head portion has an outer edge disposed generally parallel with and spaced
radially inwardly from an adjacent upper portion of said connector sleeve.

~~30+ 29+ A dispensing package as'set forth in'claim 28, Wherein: ™

said connector sleeve has a generally lincar medlal poruon disposed between said
first and second end portlons
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said valve includes a generally J-shaped connector sleeve having a

resiliently fl exi bl e constructiomwith a first |eg portion thereof
connected with said margi and a second | eg portion thereof
connected with said head m""mMIHE"mmujSt and second l'eg portions
being mutual ly oriented at “an®acut € i #cl uded angl e, and joining one another
at 25 an ar 7058561 t i on which facilitates novenent of sal 8’?”3?t I on
when di spensi ng product from said, container. A di spensi ng

package as 3et fAfispensingRagkage 39 set fprth & ¢laim 29, wherein: g5 d first |eg
portion of said sﬁﬂrlﬁé‘dﬁl%dsfirﬁ%ﬁ& potiond 8f Ea‘ﬂ héda%rﬁﬂ NSRRI Yo% Pliaj

portion of said connector sleeve. A di spensi ng package as set
forth in claim33, wierein:

pet) uses) 128005 A d’s"m"%“%gﬁ%' fhoid products, ¢

conm EEVehas a substanially
uni f or m § hi cknesascdnﬂumelnmqbpmmtﬂmaesnﬂcted ﬂuﬂmoduobﬂmdimemddﬁvmga 35.
A di spensin ackage for fluid products, conprising: 5 a
cont ai ner sﬂﬁ%’if $1 a selected fluid product therein, and having a

di schar ge openi ngdisgensing valvc for controling! e fiuvs of the \fhlid/ profiact feomnk4i@! | i ng t he
flow of the fluid oduct m sai d aj.ner, havi ng par gi nal
portion sediOPRPeE E?TH%&P*‘B{%H‘?%%A@EF&C opening cRIamer, g g

head porti omdiakdad Pol Bib amh%alcemwmmaﬂoﬂmefwm&ﬁ:ﬁho pasfieahia 10
permt fluid fl ow therethroug in response to a predetermned di scharge

pressur &0 \Mﬂqw gherethrough, inyrespange; 107 predeteraning %mtgspmmre amhm saidd flow
t her et hrou ﬁg@g@k t&ghtﬁ Bﬁ’ﬂuld ﬂowt?ace pressure;

sai d head portlon ng an exterior sur |nt erfaces with
anmbi ent envpredetenmined disphavgn pressuse; sgid mdfpawnvhama anm@nbam&cwwhﬁm he

fluid prod Utile _.%g Sgi:lfg | él@Fi!f? ]%Bg ! Pherl or
surface of sai T&Bpor nlggél apgﬁ? ﬁgsti?ﬁwar Lo egs sé‘ﬁ% ar ea,
such that sfom omtsider Saigd cmminm'mndramhterior surfage Mumgne:fmemgﬁ ﬁm\ﬂardj t he
central (grea f said.he or ti.on t rovi construction
wWthr eagcé@fo t&ﬁﬂgé: %ﬁﬁ“ rpds nggl&tg e ?“Edea gene?a‘?fy inclined outer portion

which tapers inwardly toward said center area, such that said exterior and interior

surfaces converge toward the central area of said head portion to provide a tapered

construction with reduced thickness adjoining said orifice.

20 32. A dispensing package as set forth in claim 31, wherein:
said valve includes a generally J-shaped connector sleeve having a resiliently
flexible construction with a first leg portion thereof connected with said marginal portion,
and a second leg portion thereof connected with said head portion; said first and second
leg portions being mutually oriented at an acute included angle, and joining one another at
25 an arcuate portion which facilitates movement of said head portion when dispensing
product from said container.

33. A dispensing package as set forth in claim 32, wherein:
said first leg portion of said connector sleeve is shorter than said second leg
- 30--- portion -of said connector-sleeve.- Co A

34. A dispensing package as set forth in claim 33, wherein:
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36. A di spensi ng package as set—forth in claim 35, wherein: 20

said valve includes a generally J- nect or sl eeve having a
resiliently flexible constr u}gmmﬁﬂniﬁ umt | eg portion thereof
connected with said margi nal port Sy *¥econd | eg portion thereof

connected w |.d.head portion; said first and second I ons
bei ng mut ual %})%sgsﬁt ed at an acute included angle, and joi m’g&gﬁg&%not her

at an arcuat ¢ ortion, whigch facilitates..nmov nt qf said head rtion
when di spensi ng %@%ﬁ’ﬁél“ﬁﬁﬁ%%\%mmgw thickness . °pﬁ°sﬂﬂ"'§8‘gnsi ng

package as pefiodsGhérBofi n cl ai m 36, wherein: said first leg
portion of said connector sleeve is shorter than said second | eg
portion of said connector sleeve. . 38. A di spensi ng package as set

forth in cl3y m 3 disphiin@ipackage for fluid product 2édipiisigect or sl eeve has a
substantial ly uniformthickness between o%p_osi te end | '
- 34- 5 a gontainep shaped to retain a selected fluid product therein, and having a

PCT/ US96/ 1%&%&&9&%her eof .

a dispensing valve for controlling the flow of the fluid product from said
container, having a marginal portion sealing about the discharge opening of said
container, and a head portion including a central area with an orifice which opens to

10 permit fluid flow therethrough in response to a predetermined discharge pressure within
said container, and closes to shut off fluid flow therethrough upon removal of the
predetermined discharge pressure; said head portion having an exterior surface which
interfaces with ambient environment, and an interior surface which interfaces with the
fluid product in said container; said exterior surface and said interior surface of said head

15 portion tapering inwardly toward said central area, such that said exterior and interior
surfaces converge toward the central area of said head portion to provide a tapered
construction with reduced thickness adjoining said orifice.

36. A dispensing package as set forth in claim 35, wherein:

20 said valve includes a generally J-shaped connector sleeve having a resiliently
flexible construction with a first leg portion thereof connected with said marginal portion,
and a second leg portion thereof connected with said head portion; said first and second
leg portions being mutually oriented at an acute included angle, and joining one another at
an arcuate portion which facilitates movement of said head portion when dispensing

25 product from said container.

37. A dispensing package as set forth in claim 36, wherein:
said first leg portion of said connector sleeve is shorter than said second leg

portion of said connector sleeve.

38. A dispensing package as set forth in claim 37, wherein:
~ said commector sleeve has a substantially uniform thickness between opposite end
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portions thereof.
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