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DISPENSING PACKAGE
_ | BACKGROUND OF THE INVENTION _
- - The present invention relates to product packaging, and in particular to a
self-sealmg valve for ﬂuld products and the like.
Many different types of packages or containers are presently available for

- packaging non-sohd products of the type which are capable of flowing, such as ﬂurd or
'-ﬂuldlzed matenals mcludmg hqulds pastes powders and the like, whxch substances are 3

collectrvely and generlcally referred to herein as "fluids". Some such packages mclude a |

g _ dlspenser which permits a selected amount of fluid to be discharged from the package, '

10 .and then reseals to close the package

Self-sealing dlspensmg valves have been used in packaging for certain types of

' products such as the container dlsclosed in U. S. Patent No. 4,728, 006 to Dl'OblSh et al

s

' variations.

20

' the valve to erther embnttle or soften, thereby ruining the desrgned flow rate and/or o

- which is des1gned for shampoos, condlttoners, and the like. However, such valves have |

been'known to exp'erience some types of sealing problems, and inconsistent dlspensmg |

__'charactenstrcs partxcularly when the packages are exposed to significant temperature

Valves constructed from most conventional plastlc materlals cannot be used in at

least certain types of packages since they either react with or adulterate the product For

:mstance ‘in food packaging, care must be taken to avoid the use of valve materials. whrch

rmght contaln any type of toxin. Furthermore, actlve mgredlents in products can cause

_ self-sealmg characteristics of the valve.

Liquid silicone rubber valves have recently been used in some types of packagmg, ) |

" jand have proven partlcularly advantageous since the ‘material is mherently quite inert, and - |

- will therefore not either -adulterate or react with the. packaged product. Examples of such
packaging are provided in appllcant s U.S. Patent No. 5,033,655 to Brown. Although

liquid silicone rubber possesse's many attributes for use in packaging, it also has Other

| icharactenstrcs which render such applications problematic. For example, the surfaces of |
- liquid silicone rubber parts are extremely tacky or sticky, having a very hlgh coefficient

" conventional threaded collarl arrangement, the surfaces of the valve flange will stick

of friction. As a r_esult, in attempting to attach a dispensing valve to a container bya ﬁ

: tightly to the adjacent surfaces of the container and collar before the collar can be
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tightened securely enough to create a leak-resistant seal. Tightening of the-collar 'often -

~ causes the valve flange, as well as the entlre valve to distort from its des1gned shape

thereby preventmg the formation of a secure seal, and/or changing the mtended
dlspensmg and sealing characteristics of the valve.

Another drawback associated with the use of ll(]llld s1llcone mbber in dlspensmg-- o
valves for product packaging is that there is presently no avarlable adhesive capable of
connecting the valve to a container in a manner that will withstand the operatmg pressures .
to which the valve and container are repeatedly sub_]ected The unique unperforate |

nature of the surfaces of the hquld silicone rubber valve precludes the use of convenuonal )

- adhesives. Hence, the attachment of the liquid silicone rubber valve toa contamer m a

manner that will not leak, and will withstand repeated pressunzatlon and depressunzatron _
of the dlspensmg package is an important consideration. ' '

Another problem experienced with prior dispensing packages relates to: achlevmg a o

proper design balance between the package container, valve, and fluid product 50 that the'- _ _. i

product can be repeatedly dispensed without requiring excess force and wrll neatly _
discharge only that amount of product Wthh is desired by the user, parucularly in ': o
keepmg w1t11 the type of product involved. For mstance when dlspensmg hrghly

el concentrated ﬂu1d products such as hand soaps, and the hke, the user w1ll typrcally

20

25

30

'requrre only a small amount or dollop of soap per application to achieve satrsfactory

results In contrast when using other types of fluid products, such as skm mmstunzers, RN

-tanmng formulas and the like, larger quantmes of product are typically requlred by the
- user for each application. The ability of the valve to quickly and- readlly open in response k '_ .

10 moderate pressure on the contamer is important, as is the ability of the valve to qulckly

and securely close when the pressure has been released. Also ‘important is the amount of

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

once the valve is opened. The abilitv to quickly and accurately achieve a proper balance )

between all of these factors is very desirable in designing dispensing packages.
SUMMARY OF THE INVENTION

One aspect of the present invention is a dispensing package and assoclated valve |

. for fluid products and the like, comprising a container having the dlspensmg valve

mounted therein. The dispensing valve controls the flow of fluid product from the:

- container, and has a marginal portion sealing about a discharge opening_ot‘ the container.

2-
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' The valve also has a head portion includirig a central area with an'orifice which opens to

S 'pern'rit_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-
' predet_errnined discharge pressure.: The valve includes a generally J-shaped connector |

g sleeve,_;- havmg a resiliently ﬂexible_cons'truction with a first leg portion thereof co_nnected -

- with the" rnarginal portion, and a _seco'nd leg portion thereof connected with the head

valve for fluid products and the like, comprising a container havmg the dlspenslng valve '

portion. -Th'e first and second leg portions are mutually oriented at an acute included =~

angle and _]0111 one another at an arcuate portion which facilitates movement of the head-' _

-portlon of the valve when dlspensmg product from the container.

Another aspect of the present invention is a dispensing package and assocrated

. "'mounted therein. The dlspensmg valve controls the flow of fluid product from the
'contamer and has a margmal port10n sealmg about a d1scharge opening of the contamer.‘ o
_The valve has a head portion 1ncludmg a central area with an orifice which opens to

. p_ermlt-ﬂutd flow. therethrough in response to a predetermined discharge pressure wnmﬂ _

the cont_air_ne_r,- and closes to shut off ﬂuid flow therethrough upon removal of the

.predetermined discharge préssure The valve also has a resiliently flexible connector :

sleeve, mcludmg a first end portion thereof connected with the margmal portlon and a

- ___second end portion thereof connected with the head portlon The second end of the

20 connector sleeve has an inverted J—shape which extends arcuately into the head portion to -

. facilitate movement of the head portion of the valve when dispensing product from the

25

30

| extenor surface which interfaces with ambient env1romnent and has a generally concave

container.

Yet another aspect of the present 1nvent10n is a dispensing package and assoclated |

valve for ﬂurd products and the like, comprising a container having the dispensing valve '.

mounted therein. ' The dispensing valve controls the flow of fluid product from the

contamer, and has a marginal portlon sealing about a discharge opening of the contamer.
“The valve l_las a head portion includirrg 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 -

predetermmed discharge pressure. The valve also has a head portlon mcludmg an

. shape when viewed from outside the container, and interior surface which interfaces with

a3
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the fluid product in the container' and has a central area and a generally inclined"ou'te'r |

‘portion which tapers inwardly toward the center area, such that the exterior and mtenor o

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

construction w1th reduced thickness ad]mmng the onﬁce

Yet another aspect of the present invention is a dlspensmg package and . assoclated L -

valve for fluid products and the like, compnsmg a contamer having the valve mounted

- therein. The dispensing valve controls the flow of fluid product from the contamer and

10
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has a margmal portlon sealmg about a dlscharge opening of the contamer The valve has_.

a head portlon mcludmg a central area with an orifice which opens to pennlt ﬂurd ﬂow

.therethrough in response to a predetermmed discharge pressure within the contamer and |

closes to shut off fluid flow therethrough upon removal of the- predetemnned dlscharge o

-pressure The head portion has an exterior surface which interfaces with amblent

environment, and an interior surface which interfaces with the fluid product in: the

container. The exterior and interior surfaces of the head portlon taper mwardly toward S '

the center area, such that the exterior and mtenor surfaces converge toward the central -
area of the head portion to provide a tapered construction w1th reduced thlckness - ".'_'j .

adjoining the onfice

The prmcxpal objects of the present invention are to provrde a dlSpenSmg PaCkage e

and an assoclated self-sealing valve which are capable of easny and neatly drspensmg a '
wide vanety of different types of fluid products. The self-sealing valve is matched thh
both the container and the type of fluid product to be dlspensed $0 as to qulckly and i
securely seal, yet readily and fully open when the user applies modest pressure to the
container. The valve includes a resﬂrently flexible connector sleeve which is configured :
to apply a torque to the valve head which assists in opening the orifice. The connector
sleeve has sufficient flexibility that pressure increases 1n the interior of the contalner such
as those caused by thermal expansion, are offset by shlftmg the valve head on the . '
connector sleeve, so as to alleviate excess pressure on the orifice. The connector sleeve
is also configured to provide sufficient ﬂexlblhty that any mlsallgnment and/or dlstoruon
of the valve ﬂange when attached to the assocrated container are not transnutted to the
valve head, thereby permitting unhindered opemng and closing of the orifice. The

connector sleeve is also configured to provide sufficient flexibility that shock 1mpact |

-forces, and the like apphed to the contamer are absorbed by shifting the valve head on the .

4-
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connector sleeve, so as to avoid inadvertent opening of the valve orifice. The valve is )

' i'conﬁgured to provide a generally constant flow rate therethrough even when exposed to. .

a relatlvely wrde range of contamer pressures. For those products wherein a substantial
'amount of materlal is typically dispensed per apphcatlon the valve is configured such that
"~ once the onfice is shlfted open, the amount of pressure required to maintain fluid ﬂow |

- - through the orifice i is reduced SO as to prov1de greater ease of operation, without

o -sacrlﬁcmg secure sealing of the valve The valve is extremely versatile, and may be used

10

1n elther top, bottom or side dlspensmg packages to accommodate a wide vanety of

dlfferent appllcatlons The valve is very durable while having reduced manufactunng

. costs and an uncomphcated des1gn The overall package is efficrent in use, economlcal _
- to manufacture capable of a long operating llfe and’ partlcularly well adapted for many
' 'dlfferent proposed uses.

: These and other advantages of the mventlon will be further understood and

- apprecrated by those skilled in the art by reference to the followmg written speclficatron -

. 15 claims and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Flg 1 isa perspectrve view of a dlspensmg package embodying the present

mventlon wherein a portlon thereof has been broken away to reveal a self-sealmg valve

o .mounted in-a bottom portlon of an associated contamer
20 .

Frg 2i isa side elevatlonal view of the dispensing package, whereln a portion-

thereof has been broken away to reveal the valve, which i is shown in a fully r_etracted_and N

 fully closed position.

Fig. 3isa srde elevanonal view of the dlspensmg package wherein a portlon

o thereof has been broken away 1o reveal the valve whlch is shown in a fully extended and |

o 25; .- fully open posmon -

Flg 4 is an enlarged fragmentary top view of the valve.
Fl_g._ Sisan enlarged, side elevatlonal 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

contamer, with the valve shown in the fully closed and fully retracted posmon

Frg 8 is an cnlarged cross-sectional view of the valve installed in an assoclated

- contamer with the valve shown in a fully closed, and partlally retracted position.

._5_.
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Fig. 9 is an enlarged, cross-sectional view of the valve installed in an as$oeiated _

container, with the valve shown in a fully closed and partially extended position.

Fig. 10 is anenlarged, cross-sectional view of the valve installed in an assoc1ated-
container, with the valve shown in a fully closed and fully extended posmon ' _
Fig. 11 is an enlarged, Cross- ~sectional view of the valve installed i in an assocrated
container, with the valve shown in a fully closed and fully extended posmon wherem a SR
valve head portion thereof is shown beginning to snap outwardly. ' _ '
| Fig. 12 is an enlarged, cross-sectional view of the valve instalied i m an assocxated-. |

container, with the vaive shown in a fully closed, and fully extended posmon wherem the

_valve head portion of which i is shown continuing to snap outwardly

Fig. 13 is an enlarged, cross-sectional view of the valve installed in an assocrated .

container, with the valve shown in a fully open, and fully extended pos1tlon wherem the =
valve head portion of which is shown snapped fully outwardly. .

_ Flg 14 is an enlarged, bottom plan view- of the valve shown i in the posmon -
illustrated in Fig.. 13. FRARTE

Fig. 15 is an enlarged, cross-sectlonal v1ew of the valve mstalled m an assocrated

‘container, w1th the valve shown in a fully closed, and parually extended posmon abuttmg _ B

- 'a container closure

20

25

30

Fig. 16 is an enlarged, cross-sectlonal view of the valve mstalled in an assocrated _
contalner with the valve shown in a fully closed and fully extended posmon abuttmg an f: '
alternative contamer closure. o o _' _ ;

“Fig. 17 is an enlarged, fragmentary top plan v1ew of another dlspensmg valve
embodymg the present invention. "

Fig. 18 is an enlarged, fragmentary bottom plan view of the valve shown in Frg

7.

Fig. 19 is an enlarged cross—sectronal v1ew of the valve shown in Flgs 17 18

Fig. 20 is an enlarged verucal cross-sectional view of the valve shown in Flgs
17-19 installed in an associated top dispense. container, with the contalner ina fully
upnght onentatlon and the valve in a fully closed position. _

Fig. 21 is an enlarged, vertical cross-sectional view of the valve and assocrated top

dispense container shown in Fig. 20, with the container shown in an mverted onentatron '

: and the valve in its fully closed position.
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Flg 22 is an enlarged cross-sectional view of the valve and assocmted top

' drspense container shown in Figs. 20-21, with the contamer in the 1nverted onentatmn, =

and the valve in a closed, partially extended position, wherein a valve head portion is

' :shown begmmng to snap outwardly.

Fig. 23 is an enlarged, cross-sectronal view of the valve and associated top

- dispense contamer shown in Figs. 20-22, with the container in the inverted onentatlon

| ~-and the valve in a fully open, and ﬁllly extended position, wherem the valve head portlon _ '_ :

is shown snapped fully outwardly

Fig. 24 is an enlarged, cross-sectlonal view of yet another valve embodymg the'_

-present mventlon

F1g 25 is an enlarged cross—sectronal view of yet another valve embodymg the _ )

' present mventlon '

Frg 26 is an enlarged cross—sectlonal view of yet another valve embodylng the -
present invention.- ' '

Fig. 27 is an enlarged cross—secnonal view- of yet another valve embodymg the -

3 'present invention.

._:20, !

present mventlon

- Fig. 28 1s an enlarged fragmentary bottom plan view of yet another valve

_ embodymg the present mventlon

Fig. 29 is an enlarged cross-sectlonal v1ew of the valve shown in ‘Fig. 28..

Flg 30 is an enlarged, cross-sectlonal view of yet another valve embodymg the :

Flg 31 is an enlarged cross-sectlonal view of yet another valve embodymg the- .

B present mventlon

.25

30

Fig. 32 is an enlarged cross-sectlonal view of yet another valve embodymg the

' present lIlVCnthIl

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

" For purposes of descrlptlon herem, the terms "upper”, "lower", "right", "left”

: "rear" "front" "verncal" "honzontal" and derivatives thereof shall relate to the -

rnventlon as onented in Fxgs 1-3. However it is to be understood that the invention may
assume vanous altematrve onentatlons and step sequences except where- expressly

speclfied to the contrary It is also to be understood that the specific devices and

L processes 1llustrated in the attached drawings, and described in the following specrﬁcatio_n :

.
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E substantlally ngld base 13 Container body 12 is preferably mtegrally molded from an o
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are snnply exemplary embodiments of the invéntive concepts defined i m the appended

'_clalms Hence, specific dimensions and other physxcal charactenstlcs relatmg to the

embodiments disclosed herein are not to be considered as limiting, unless the clanns
expressly state otherwise. _ T
The reference numeral 1 (Fig. 1) generally designates a dispensing package"' : .' _

embodymg the present invention. Dispensing package 1 is particularly adapted for

: -dlspensmg fluid products, such as liquid soaps, household cleaners, pollshes, morstunzmg

creams,  foodstuffs, and the like, and includes a container 2 with a self-sealmg dlspensmg

valve 3 mounted therem Valve 3 includes a marginal flange 4, a valve head 5 with a

discharge orifice 6 therein, and a connector sleeve 7, having one end connected w1th

valve flange 4, and the opposite end connected with valve head 5 adJacent a margmal

edge thereof ~Connector

sleeve 7 has a res111ently ﬂexlble construcnon such that when pressure within contamer 2 a

is raised above a predetermined amount, valve head 5 shifts outwardly (Fxgs 8-15) m a"

manner whlch causes connector sleeve 7 to double over and then extend rollmgly

~The container 2 illustrated in Figs. 1- 3 is parncularly des1gned for bottom

' dlspensmg, and 1ncludes a generally flexible, oblong container body 12 supported on a

appropnate synthenc resin material or the like, so as to create a one-piece constructlon
that includes oppos1tely orlented sidewalls 14 and 15, atop 16 and a bottom 17 The

container sxdewalls 14 and 15 are laterally flexible to pressunze and depressunze the

_ mtenor of container 2, and preferably have sufficient resilience or stlffness that they

automatlcally return to their ongmal shape upon release of any external forces Wthh are _'
apphed to container 2 to dispense a fluid product 18 therefrom _ |
‘The container bottom 17 1llustrated in Figs. 2 and 3 includes a downwardly B
opening neck 20, which defmes a discharge opemng 21 about which the margmal ﬂange 4 )
of valve 3 is posmoned 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 longnndmal
cross-sectlonal conﬁguratlon, which is shaped to closely receive the marglnal ﬂange 4 of

.valve'.3_' therein. Container base 13 includes a valve retainer ring 23 pt)siti__oned"adjacent'_" .

 groove 22, and attached to container body 12 by a snap lock arrangement 24. Container - L
“base 13 (Figs. 2 & 3) has a substantially flat bottom 25 adapted to abuttingly support

-8-
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d1spensmg package 1 on an associated surface, such as a countertop, smk worksurface,

;"or the like. Neck groove 22 is located inwardly of the bottom 25 of container base 13, so' |
-as-to position valve 3 1n a generally recessed condition within dispensing package 1, as ..

i "explained in greater detail hereinafter.

thh reference to Figs. 4-6 the illustrated self-sealing dlspensmg valve 3 has an |

mtegrally fonned one-plece construction. Valve 3 has an interior side Wthh interfaces
| w1th the fluid product 18 in contamer 2, and an oppos1tely oriented exterior s1de which |

" interfaces w1th ambient environment. Valve 3 is preferably molded from a resiliently .' o

o ﬂexrble materxal and in the 1llustrated example comprises a silicone rubber wh1ch is

10 8

- being packaged In one working embodunent of the present invention, valve 3 is

e _.3 - 15 _'edge 30, an outer edge 31, a bottom 32, and a top 33 with an outer rim 34_ up,standmg

substantlally mert SO as to avord reaction with and/or adulteratton of the ﬂurd product k i :

' produced at relatlvely htgh speeds through the molding of liquid srllcone rubber.

" The illustrated marglnal flange portlon 4 (Flgs 4-6) of valve 3 hasan annular plan '_ '
shape and a substantlally L-shaped cross-sectlonal configuration, comprising an inner _

" therefrom. Marginal valve flange 4 has substantial thickness between the bottom 32 and

) .,.'j-_'t'op 33 which is resiliently compressed upon attachment of retainer ring 23 to form a

secure ‘leak-resistant seal therebetween The rim portion 34 of valve flange 4 posmvely

_' locks valve 3’ in neck groove 22 to prevent any radtal movement therebetween. |

The 1llustrated head portlon 5 (Flgs 4~6) of valve 3 has a circular plan shape and -

a generally tapered construction whlch is tlncker at the radlally outside portion of valve -
 head s, and thinner at the radlally msrde portion thereof This tapered construction

_ 'assrsts in achtevmg the snap open/snap close action of valve 3, as described below More _

o specifically, in the ﬂlustrated example, valve head 5 has an exterior side or surface 38,

25

~which has an arcuately shaped side elevattonal conﬁguratlon which opens or curves

: outwardly, oward the exterior of dlspensmg package 1, and is defined by a first, _

'predetermmed radius. Valve head exterior surface 38 extends continuously between the
_ interior sidewalls of connector sleeve 7. Valve head 5 also includes an interior side or
: 'surface_39l, which has a marginal port10n_40.w1th an arcuately shaped side elevatronal

._ 30 i conﬁguration which opens or curves outwardly, toward the exterior of dispensing package .

1, and.is deﬁned by a second predetermined radius. The radius of marginal portion 40 .

. on inte_rior surface 39 is larger than that of exterior surface 38, such that the two 'sttrfaces o

. 9
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| converge toward the center of valve head 5 at or adJormng orifice 6, and provrde the :

' above-noted inwardly tapered construction of valve head 5. The interior surface 39 of

valve head 5 also includes a center portion-41, which has a circular plan shape w1th a

substantrally planar or flat srde elevational configuration, oriented generally

perpendrcularly to discharge orifice 6. “The center portion 41 of valve head 5 assrsts m o

improving the opening and closing charactenstlc of valve 3, as set forth below . The .
outer perimeter of valve head 5 is defined by a circular marginal edge 42, wlnch begms_ "

at the outer edge 43 of margmal portion 40, and extends outwardly therefrom wrth a

 slight outward taper ultlmately mergmg into connector sleeve 7. The 1ntersectron of the .

marginal portlon 40 and the center portion 41 of valve head 5 defines a c1rcular edge 44

The outside diameter of valve head 5, as measured along margmal edge 42 lS substantrally

smaller than the inside diameter of marginal flange 4, as measured along mner edge 30
As explamed in greater detail below, this spacing between valve head 5 and margmal
ﬂarrge 4 permrts valve head 5 to shift freely in an axial drrectron through the center of
margmal flange 4. : L

| The connector sleeve portion 7 1llustrated in Figs. 4-6 is in the form of a: rollrng

: dlaphragm, havmg a hollow crrcular plan configuratron and a generally J-shaped

B -' longitudinal cross-sectional shape, compnsmg a cylmdrlcal sidewall portion 45 and a

20

25

30

radially outwardly extending base portion 46. Connector sleeve 7 has interior and
exterior surfaces 47 and 48 respectively, which are spaced equrdlstantly apart along the

, length thereof such that connector sleeve 7 has a substantially umform tlnckness One BRI

_ end portlon 49 of connector sleeve 7 is connected with the exterior surface 38 of valve

head 5 adjacent the margmal edge 42 thereof, and the opposrte end portion 50 of

connector sleeve 7 is connected with the inner edge 30 of margmal valve ﬂange 4 The

interior surface 47 of connector sleeve 7 adjacent end 49 is positioned substantially

- coplanar and contiguous with the margmal edge 42 of valve head 5, while the opposrte

“end 50 of connector sleeve 7 is connected with marginal valve flange 7-at a medial

portlon of inner edge 30, such that the base portion 46 of connector sleeve 7 ﬂares in a

'radlally inwardly direction from margmal valve flange 46, and also protrudes outwardly

toward the extenor of drspensmg package 1 at an arcuate portion 51 of connector sleeve

7. The arcuately flared shape of connector sleeve pomon 51 assists connector sleeve Tin o

first doublmg over, and then rollmgly extendrng as valve head 5 shifts outwardly in the

-10-
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| manner described in greater detail below. The marginal attachment point of end 49 of

. connector sleeve 7 to valve héad 5, as well as its associated geometry, increases the

'eff‘ectiveness of torque forces which assist in snapping valve 3 open, as discussed

:hereinafter The exterior surface 48 of sleeve side wall 45 at end 49 of connector’ sleeve

7 mtersects the extenor surface 38 of valve head 5 at an angle which defines a clrcular

= edge 52. In the 1llustrated example the extenormost area of sleeve arcuate portlon 51is

_ 'dlsposed substantlally in-line with or shghtly interior of the bottom 32 of margmal ﬂange _

4, S0 as to facrhtate fabncatron The length of connector sleeve 7 is preferably selected -

10

' sufficxently short to prevent the same from: foldmg in behind valve head 5 when valve L
'head 5 is in the fully extended posxtlon (Figs. 10—14), thereby avordmg mterference w1th N |

the retractlon of valve head 5 which is explained i in detail below.

The illustrated one-plece valve 3 has a hat-shaped side elevatlonal configuratlon m |

B ".1ts ongmal normal condition, wherein valve head 5 assumes a generally concave shape

T .The resrllent ﬂex1b1hty of connector sleeve 7 permlts the same to double over and then
o 15 3 -extend rollingly in the manner described heremafter Connector sleeve 7 acts as a rollmg o

: diaphragm wrth valve head 5 mounted at-the center thereof in a manner which penmts

o valve head 5 to shift or ﬂoat freely mwardly and outwardly in an axial drrectlon w1th

.30

: 'respect to the openmg 21 m container neck 20.

In the illustrated example, dlscharge orrﬁce 6 (Figs..4-6) has a cross-sllt
conslructlon whlch includes two, mtersectmg lmear slits 55 and 56 that extend through
the opposrte sides 38 and 39 of center portlon 41. The illustrated slits 55 and 56 are -

| ‘oriented in a mutally perpendxcular relationship, and have their opposite ends 552 and _
_ 55b Jpositioned slightly inwardly from the outer edge 44 of center portion 41. Orifice shts' N
. 55'and 56 defme four flaps or pedals 57 which ﬂex inwardly and outwardly to selectively - |
. permlt the flow of fluid product through valve 3. Slits 55 and 56 are preferably formed o
by slicing through the center pomon 41 of valve head 5, without removing any substantlal.
| amo_unt_ 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 clos_ed position. The length and location of slits 55 and 56 can be
adjusted to vary the predetennined opening and closing pressures of valve 3, as well as -

other dlspensmg characteristics of dispensing package 1. The side faces 58 and 59 of -

" each valve ﬂap 57 mtersect at their free ends to define an end edge 60. That poruon of

-11-
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valve head 5 disposed between marginal portion 40, marginal edge 42, slit endsf 55a 'and :
- 55b, and exterior surface 38 defines a ring portion 61 of the valve head 5, whlch

functlons n the manner described in detail hereinafter.

It is to be understood that orifice 6 may assume many different shapes, sizes -

and/or configurations in accordance with those dispensing' characteristics desired: For . Lo

example, orifice 6 may comprise a single slit, parncularly when smaller or narrower -

~_ streams are desired. Orifice 6 may also 1nclude three or more slits, parttcularly when |

10

15

larger or wider streams are desired, and/or the fluid product contains aggregates such as
some types of salad dressmgs and the like. Other forms of orifice 6, such as holes duck' ;
bills, etc may also be mcorporated 1nto valve 3. _ o
' Self-sealmg dispensing valve 3 is preferably especlally conﬁgured for use m
conjunctxon with a particular container 2, and a specific type of fluid product so as to
achieve the exact dispensing characteristics desired. For example the v1scos1ty and
densrty of the fluid product are both 1mportant factors in desrgmng the speclfic o _
conﬁguratlon of valve 3, as is the shape, size, and strength of container 2, partxcularly

‘when dlspensmg package 1 is configured for bottom dlspensmg The ngrdlty and

durometer of the valve material, and size and shape of both valve head 5 and connector

. ‘sleeve 7 are also important in achieving the desrre dispensing charactenstlcs, and should

20

25
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be carefully matched with both the container 2 and fluid material 18 to be dlspensed
therefrom ' L e
- One working embodiment of the present invention is partlcularly des1gned to

_drspense fluid household products therefrom, such as dishwasher detergents hquld soap,

moisturizing creams, foodstuffs, and the like. When such fluid product materials are to
be dispensed from a blow molded, polypropylene container with valve 3 posrtroned at the :
bottom- 4 thereof for bottom dlspensmg, one specific valve 3 found to be parucularly
suited is as follows. - The outside and inside diameters of marginal valve ﬂange 4 are _
.7000 and .5802 mches respectively, while the outside diameter of the margmal edge 42
of valve head 5 is .4391 mches, and the outsrde diameter of center portron 41 is around

2212 mches “The thickness of connector sleeve 7 is approximately .0130 mches, and has _ :

an overall height, as measured from the bottom 32 of marginal flange 4 to the 'e_dg"e. 52 of |
‘valve head 5, of .1159 inches. The radius of valve head exterior surface 38 is 2900 S
Jinches, while the radius of the marginal portion 40 of interior surface 39_is' .035__0 inches. o

-12-
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| _whlch causes valve 3 to snap open is generally referred to herein as the predetermmed

s
o constant ﬂow or stream of fluid product is dlscharged through orifice 6, even when extra

: .20.
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' Hence, the total thlckness of valve head 5 at margmal edge 42 is around .0778 inches and,
" around .0350 mches at the middle of center portion 41. The overall herght of valve 3, as '

measured from the bottom 32 of marginal ﬂange 4 to the top of center portion 41 is
approxnnately .2402 ‘inches. - Slits 55 and 56 have a length of around .2200 inches, and.

are. centered squarely in valve center portlon 41. The valve is molded integrally from a

: hquld silicone rubber of the type mamufactured under the trademark "SILASTIC LSR" by
| Dow Cormng Corporatmn ' |

" Experimental tests conducted on valves having the above-identified specific

dimensrons and characterlstlcs mdlcate that valve 3 snaps open when exposed toa

-pressure ms1de container 2 equal to approxrmately 25-28 inches of water. That pressure s -

' dlspensmg or opening pressure. - Valve 3 will automatically snap closed when the mtenor i

' 'pressure of contalner 2 drops below a pressure equal to approximately 16-18 inches of

water. Tha_t pressure which causes valve 3 to snap closed is generally referred to herem. . |

“as the predetermined closing pressure. While the noted valve 3 is open, a substantially

. pressure is exerted on contamer 2.

It is to be understood that accordmg to the present invention, valve 3 may assume

__many dlfferent shapes and sizes, partlcularly in keepmg w1th the type of container 2 and
. fluid product to be dlspensed therefrom The predetermined opening and closing

- pressures. of valve 3 may be varled deely in accordance w1th those dlspensmg cntena

desired fora partlcular product Flow characteristics of the dispensed fluid product can

- - also be adjusted substanttally, such as for relatively wide column-like streams, thm
" needle-like streams, dollops, and the like.
.25 |

In operation, dispensing package 1 functlons in the following manner. Valve 3

. 'normally assumes the mwardly protruding orientation illustrated in Fig. 7, wherein valve

30

3 remains substantially in 1ts_ original molded‘shape without deformation, with connector

sleeve 7 heing 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 dlspensmg

package 1, valve 3 i is configured such that dxscharge orifice 6 will remain securely closed,

| even under the hydrauhc head pressure applied thereto by the ﬂuld product 18 when the
~ container 2 is completely full. '

- -13-
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When addrtronal pressure is communicated with the interior of. contamer 2 such -as |

by manually flexing container sidewalls 14 and 15 mwardly, connector sleeve 7 functrons S

as a rollmg diaphragm, and permits valve head 5 to begin shrftmg axially outwardly

toward the exterior of dispensing package 1 by doubling over conngcto; sleeve 7, '-Wh_r_ch _ R

then in turn, begins to extend outwardly in a 'rolling fashion, as .illustrated.i'n' 'Fig._ 8. .';The' S

outwardly protruding J-shaped configuration of connector sleeve 7 assists in lmtratmg this -

~ . rolling motion of connector sleeve 7. The elastic deformation of connector sleeve 7 from -

10

15

its original molded shape (Fig. 7), generates a complex pattern of stresses wrthm valve 3 : - R

which resrhently urges the same back into its original or normal conﬁguratlon whrch

. forces include an outwardly directed torque applied by connector sleeve 7 to valve head 5

.adjacent marginal edge 42, which tends to resrhently urge dlscharge onfice 6 toward 1ts

open posrtron as described in greater detail below.

When additional pressure 1s commumcated with the interior of contarner 2 as

1llustrated in Fig. 9, valve head 5 contmues to shift ax1ally outwardly by rollmg eonnector_-' , o

sleeve 7 over upon itself. The marginal edge 42 of valve head 5 passes through the
center of margmal valve ﬂange 4. ' -

‘When additional pressure is commumcated with the mterxor of contamer 2 valve - o :

. ‘head § contmues to extend outwardly toward the exterior of dispensing package 1 untrl

20

25
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or rim 65.

connector sleeve 7 is fully extended, as illustrated in Fig. 10. When valve heads are m _
the fully extended position (Fig. 10), the stress forces built up in connector sleeve 7 cause

~ the sidewall portion 45 of the connector sleeve 7 to assume a generally cyhndncal shape R
,concentnc with and about the marginal edge 42 of valve head 5. Srdewall 45 of

' connector sleeve 7 is folded back 180 degrees from its original molded shape, to an R

orientation parallel with the margmal edge 42 of valve head 5 and defines an extenor llp o

‘When additional pressure is commumcated wrth the interior of eontamer 2, as-
1llustrated in Fig. 11 valve head 5 continues to shift outwardly However, smce _
connector sleeve 7 is fully extended, further outward shifting of valve head 5

'longltudmally tenses or stretches connector sleeve 7, thereby i 1ncreasmg the outwardly

directed torque apphed to the valve head 5. Also the further outward movement of valve _
head 5 tends to flatten or straighten valve head 5, particularly along the exterior surface_ o

38 thereof, as best illustrated in Fig. 11. This flattening motion tends to errlarge ot dilate |

-14-
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the circular plan conflguratxon of valve head 5, whlch enlargement is 1n turn resisted by _ _'

:radrally inwardly directed forces applied to the marginal edge 42 of valve head 5 by

connector sleeve 7, _thereby _generanng another complex pattern of stresses within valve 3, .

" which forces include those which tend to_.'c_ompress valve head 5 in a radially i_nward'

- and addmonal pressure is communicated with the interior side 39 of valve 3, extenor nm .' o

. _:' :10

. b ﬂlustrated in Frg 12, valve head 5 connnues to shift outwardly by further longmrdmal o

direction | Due to the. tapered shape of valve head- 5, the majority of compression strain is

- ‘believed to take place adjacent the center portlon 41 of valve head 5. As best 1llustrated .

by a comparison of the broken line figure and the full line figure. provrded in Fig. 11,

. when connector sleeve 7 is in the fully extended position, as shown in the broken hnes

-:65 moves axially . outwardly and radrally outwardly as shown in the full lines of F1g 11
The margmal edge 42 of valve head 5 is shown bent or elastically deformed mwardly as a |

: consequence of the torque forces apphed thereto by connector sleeve 7.

" When additional pressure is commumcated with the interior of contamer 2, as"

'-stretchmg of connector sleeve 7 and further enlargement of the plan shape of valve head
5. Thrs motlon is best 1llustrated by a comparison of the broken line figure and the full

s jlme ﬁgure provrded in Fig. 12. Exterior rim 65 moves from the condition illustrated i in

: .{.20

' Frg 11, whrch corresponds to the broken line ﬁgure of Fig. 12, in an axially outwardly

and radxally outwardly fashion to the position shown in the full lines of Fig. 12. The _

- marginal edge 42 of valve head 5 is shown more bent or elastically deformed mwardly, as B
a consequence of the increased torque forces applied thereto by connector sleeve 7.
. ‘These combmed-_forces and motions also serve to further compress valve head 5 into a :

" state of bifurcation, as illustrated in Fig. 12, wherein the combined forces acting on valve ”

" head 5 will, upon application of any ad_ditional outward. force on the interior side 39 of .

“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 1mmed1ately prior to opemng into the fully open condition shown in Frgs 13 and

14. As valve 3 passes through the bifurcation state shown in Flg 12, the. comblned

_forees actrng on valve head 5 are in a very temporary, unstable condition of equlhbnum

- for a glven moment and then qurckly shrft valve head 5 into a generally convex shape,

15-
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simultaneously opening orifice 6. In the bifurcation state shown by the full lines in Fig
12, valve head 5 assumes the shape of a nearly planar disc, with exterior: surface 38
cupped inwardly between rim 65-and flap edges 60, and interior surface 39 bent slrghtly :
outwardly toward the center of orifice 6. : Co
The snap type opening of valve 3 is achieved, at least in part by the torque .

exerted on valve head 5 by connector sleeve 7, which as noted in the example ﬂlustrated _' BN

- in Fig. 12, is sufficient to substantially distort the shape of the marginal edge 42 of valve

head 5. When valve 3 assumes the fully extended and fully open position 1llustrated in -
Figs. 13 and 14, valve flaps 57 as well as the associated rim portlon 61 of valve head 5
‘are bent or elastically deformed outwardly, thereby permrttmg the rim 65 of valve head 5 _.
to become smaller or constrict slightly. Valve ﬂaps 57 tend to fold openly along lmes o
extending between the ends 55a and 55b or orifice slits 55 and 56. The contmued radlal _ a |
inwardly compression applied to valve head 5 by connector sleeve 7 in addltton to the |
outwardly oriented torque apphed thereto by connector sleeve 7 combine to keep
dlscharge orifice 6 in the fully open position, even if the pressure commumcated w1th the _'
interior of contamer 2 is reduced. Hence, after discharge onﬁce 6 has been opened
“through the apphcatlon of the predetermined opemng pressure, that pressure wh:ch 1s

" required to maintain fluid flow through orifice 6 is reduced, or less than the threshold

20
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pressure, so as o provide greater dispensing ease and flow control. Since the resﬂlemy S

of connector sleeve 7 serves to res1st the dilating action of valve head 5, and thereby
compresses the same to achieve a snap open/snap close motion, if the resxllency of
connector sleeve 7 is varied somewhat, such as by making connector sleeve 7 thlcker or
thinner, the amount or degree of snap action can be thereby ad_]usted for any SPCCIﬁC o
apphcatron Snmlarly the resilient strength of rmg 61 can be adjusted to accomphsh the .
desired snap action. _ o
‘The combmed compressive and torque forces actmg on valve head 5 by connector :

sleeve 7 open valve flaps 57 to a generally predetermined configuratlon such that the rate :

of flow through discharge orifice 6 remains substanually constant, even though s1gmﬁcant L

pressure differences are applied to container 2. As best illustrated in Figs. 13 and 14,
after valve 3 passes through the bifurcation state shown in Fig. 12, in the dlrecuon of .

opemng it quickly and positively assumes the fully open condition shown in Flgs 13 and |
: 14 wherem the end edges 60 of valve flaps 57 diverge radially outwardly, such that |

-16-
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| ' w1ll Stlll remain open m substantlally the fully open posmon shown i in Figs. 13 and 14
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. 'water, so that orifice 6 will snap securely closed even if container 2 does not provide any

WO_ 97/05055 . S ' : : PCT/US96/]2095' |

'. dlscharge opemng 6 assumes astar shaped plan configuration, as best seen in F1g 14
' ,The margmal edge 42 of valve head 5 rotates or pivots inwardly somewhat under the
‘pressure of fluid product 18, and the resilient torque applied thereto by connector sleeve .

5, which continues to. resiliently urge valve 3 back toward its original molded shape (Fig T

7. Connector sleeve 7 remalns tensed both axially and cucumferentlally under outwardly

- “directed forces generated by the pressures within container 2, as ‘well as the dynamlc ﬂow o
_ of fluid product through orifice 6. The geometry of the illustrated valve 3 partlcularly in g

' the shape of valve head 5 and connector sleeve 7, serve to force valve 3 into the

configuratxon shown in Flgs 13 and 14 whenever orifice 6 is snapped opened

When pressure within the mtenor of container 2 is reduced, dxscharge onfice 6

until the pressure reaches the preselected closure pressure, at which point, the forces

"developed in connector sleeve 7 through elastic deformation from its original molded

E .shape (Fig. 7) pull valve head 5 inwardly, back through the bifurcation state, and mto \

the concave onentatlon shown in Flg 10, thereby posxtlvely and securely closmg

) dlscharge onﬁce 6 with a snappmg actlon, similar to that action by which dxscharge _
- onfice 6 opened The snap closing motion of valve head 5 serves to close orifice 6 very

qulckly and very completely, 80 as to sharply cut off the stream of fluid product bemg '-
dlspensed from package 1 without any drops or dnbbles, even when very viscous and/or

- dense pro_ducts are being dispensed. Vilve 3 will continue to assume the fully closed,
- - fully extended position illustrated in Fig. 10, until such time as the interior pressure m
container 6 is further reduced s0 as to permit the resiliency in connector sleeve 7 to sh1ft .

: 'valve head 5 back into the fully retracted, initial posmon illustrated in Fig. 7.

“At least some of those valves 3 contemplated by the present mventlon have a

relatively high predetermined closing pressure, such as in the nature of 17-18 inches of .

- suck hack_, 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 from _container 2 Hence, valves 3 can be readily adapted for use in conjunction .

vvith containers which include collapsing bags, tubes or the like. Also, valves 3 are |

: particularly adapted for bottom dispensing packages, such as those illustrated in Figs. 1-3,
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where valve 3 normally supports a column of hqurd product.

In many embodiments of dispensing package 1, container 2 will be desrgned w1th o

| relatively stiff sidewalls 14 and 15 which resume their orlglnal shape after bemg

squeezed. In such embodiments, the suck back of air into container 2 after drspensmg

fluid product therefrom is typlcally desired to prevent collapsmg the contalner 2 and

thereby facilitate contmued ease of dispensing until contamer 2is completely empty _

When valve 3 is in the fully closed and fully retracted posmon (Fig. 9), the concave _ o

conﬁguratlon of valve head 5 permits orifice 6 to readlly open inwardly SO that alr can be

sucked back into the interior of container 2, yet positively prevents orifice 6 from opemng

outwardly in a manner which would permit leakage. Hence, even relatlvely- weak thm '_ o

walled contamers 2 can be used with valve 3 without s1gmﬁcant collapsmg of contarner |

sidewalls 14 and 15. o o
With reference to Fig. 15, drspensmg package 1 may be provxded w1th a posmve o

_ closure arrangement to prevent 1nadvertent dlscharge when drspensmg package 1 1s berng

Iransported or the like, such as for initial slnppmg, travel efc. The dlspensmg package
1 shown in Flg 15 mcludes a sliding closure 70, Wthh when closed, phys1cally blocks

the outward rollmg extension of connector sleeve 7 and. associated valve head 5 By

o consu'ammg the outwardly extending motion of connector sleeve 7, valve head 5 1s

20
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prevented from 1nvertmg into a convex configuration, and thereby keeps dlscharge onfice e
6 fully closed. When closure 70 is slid sideways out from underneath valve 3, valve 3 s B

, then free to reciprocate and open orifice 6 to dispense 11qu1d product from contamer 2

Fig. 16 is a partially schematic view of an alternative closure arrangement for B
dlSpensmg package 1, wherein a removable cap 71 is provided for detachable connectron ’ |
with retainer ring 23 by conventional fastener means, such as a snap lock, hmge, etc. -(not
shown). The illustrated cap 71 has a generally flat exterior surface 72, an interior s'urface"_ :

| 73, and a cylindrical sidewall 74, whxch 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 posmon The
central portlon of cap interior surface 73 meludes an mwardly pro_)ectmg protuberance 75 L
which i in the illustrated example, is generally in the form of a convex, semr-sphencal |
node that extends mwardly toward valve 3 to a position adjacent to the cupped extenor N
surface 38 of valve 3. Node 75 is shaped to positively retain valve head 5 i in a concave
configuratron and thereby securely maintain orifice 6 fully closed.
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The reclprocatmg motion of valve head 5 on rollmg connector sleeve 7 provxdes

-dxspensmg package 1 with several important advantages For example connector sleeve

7 is ‘preferably configured with sufﬁcrent flexibility that abnormal pressure increases
developed w1tlun the mterlor of contamer 2, such as those caused by thermal expanslon;

or the like, are offset by the axial shlftmg motion of valve head 5 with respect to

- i-connector sleeve 7 so as to allev1ate excess pressure on discharge orifice 6. In this

_ manner, if dispensing package 1 were used in conjunction with a liquid soap or shampoo -

| - that was desrgned for hanging in an mverted condition in a shower or bath, when amblent'-z'

- 10

I temperatures w1tlun the shower rise, instead of commumcatlng the assoclated pressure - o
" increases directly to discharge orifice 6 in a manner which might cause it to madvertently | |
_' "'.open valve head 5 shrfts axrally outwardly to reheve any such pressure, and thereby

prevent any madvertent leakage of the fluid product from dispensing package 1

Another example of the benefits achieved by the rolling diaphragm' actlon of

o . connector sleeve 7 and axial reciprocating motion of valve head 5, is that connector N )
B 'drstortlon of the valve ﬂange 4, such as that expenenced when attaching the valve to

sleeve 7 is preferably conﬁgured with sufficient flexibility that any mrsahgnment andlor

o 'contamer 2, are not transmltted to valve head 5, thereby permitting unhmdered operatlon

20

of drscharge orrﬁce 6. As prevrously noted, due to the inherently sticky nature of hquld

.srllcone rubber, the attachment of valves constructed from the same to a container 2 can . |
. be quxte drfficult and often results in some type of unequal compressxon and/or distortion - -
- - of the. margmal flange 4 of valve 3. thout the rolling dlaphragm action of connector’ |

sleeve 7, any such dlstortlon is commumcated dlrectly to the valve head 5, which in turn :

o distorts discharge onfice 6 and alters important design characteristics such as its

| .predetermmed opening pressure closing pressure, flow rate, etc. The rolling draphragm

. 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 achreved by this aspect of the present

o inventlon is that connector sleeve 7 is preferably configured with sufficient ﬂexrbrlrty that
30
| dampened by shrftmg valve head § on rollmg connector sleeve 7, so as to avord

v1bratlons, shock nnpact forces, and the like applled to container 2 are absorbed and/or

. inadvertent openmg of_ discharge opening 6. In the event dispensing package 1 is .dropped -
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onto the floor, slamrned' forcefully against a vv'orksurface or otherwise jarred or 'shook

-.the shock forces arising from the acceleration and/or deceleration of the fluid product

within container 2 would otherwise be communicated directly with the dlscharge orlﬁce 6,

and tend to cause it to open inadvertently. However, the rolling connector sleeve 7 actron' o

of valve 3 serves as a cushion or shock absorber for such shock nnpact forces, and

thereby greatly alleviates the chance for the inadvertent discharge of fluid product from
dispensing package 1. In a similar manner, when dispensing container 1 1s used for _
non-homogenous fluids, such as some types of salad dressings, or the llk_e_, _whr_ch_. are : .

typically shook prior 10 use, connector sleeve 7 assists in absorbing these v1bratlons. and -

_ thereby prevent leakage

Yet another example of the benefits achieved by this aspect of the present o _
invention is that connector sleeve 7 is preferably configured with suffiment ﬂexlblllty that -
only very moderate pressures, substanttally lower than the predetermmed openmg

- pressure of valve 3, are required to shift valve head 5 from the fully retracted posrtlon ST

(Fig. 7) to the fully extended posmon (Fig. 10), thereby improving the dlspensmg "feel" : _'"-" |

of the package 1. When the user grasps contamer 2, even a very hght squeeze on

- sidewalls .14 and 15 will rollingly extend connector sleeve 7 and valve head 5 to the fully _ N

. extended and fully closed position shown in Fig. 10, at whlch point valve head 5 halts -

20
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momentanly and further movement of the fluid product is resisted untll addlttonal forces S

are exerted on container 2 which result in an internal pressure within contamer 2 greater

than the predetermined opening pressure of- valve 3. This motion of conneetor sleeve 7 R

~and valve head 5 is sensed by the user through touch or feel, typtcally mthe fo_rm _of a

vibration or'rip'pl'e experienced in container sidewalls 14 and 15 when valve head 5 - - :

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

~ 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 N

.or ripples are communicated to the user through contamer s1dewalls 14 and 15 to ass1st in

achieving accurate flow control. _ _
In the illustrated examples of dispensing package 1, valve 3 is mounted W1th1n _
container 2 in a manner which causes valve head 5 to shift between the fully retracted a

posxtlon shown in Fig. 7 wherein valve 3 is disposed wholly within the mterror of

- container 2 for safely stormg valve 3, and the fully extended discharge posttlon shown in = L

-20-
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Flgs 13 and 14 wherein valve head 5 and associated orifice 6 are disposed wholly outsrde

,contamer 2 for neatly dlspensmg the fluid product therethrough. By shifting valve head 5 |

between these two extreme positions, valve 3 can remain normally unexposed and secure -

~ within the contamer 2 when not in use, w1thout sacnﬁcmg neatness when dlspensmg

Also, valve 3 is preferably positioned in container 2 so that the arcuate pomon 51 of

connector sleeve 7 is dlsposed adjacent the bottom 25 of container base 13, so that if

_ dlspensmg package is slammed down onto a surface, abutment between valve 3 and the

.10

surface w1ll prevent valve 3 from shifting to the fully extended posmon and thereby keep -

oo orrfice 6 closed to prevent inadvertent leakage

_ Dlspensmg package 1 is extremely versatlle being capable of easily and neatly

- dlspensmg a wide variety of fluid products: The self-seallng valve 3 is matched with both:'
' 'the container 2 and the type of liquid product 18 to be dlspensed therefrom, so as to o

[ 'qulckly and securely seal, yet readily open’ upon manipulation by the user, W1thout

o | requmng excess pressure or forces The resiliently flexible connector sleeve 7 whrch is

a . 15 configured to double over and extend rollmgly, accommodates for thermal expansron o

2

) .w1thm contamer 2, absorbs shock impact- forces to the container, accommodates for any

¥ mxsahgnment and/or drstortlon which mlght be applled to the valve flange in attachmg the

same to the ‘container, and provides a umque drspensmg feel which greatly facilitates

.accurate dlspensmg Valve 3 is configured so that when orifice 6 snaps open, a generally |

-__constant ﬂow rate 1s established therethrough even when container 2 is subjected to a

relatlvely wide range of pressures. Valve 3 is also preferably configured such that once

- discharge orifice 6 is open, the amount of pressure required to. maintain fluid flow is |

25
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reduced, so as to 'provide greater ease of operation and control, without sacrificing secure _
sealmg Dispensing package 1is partrcularly adapted for bottom dlspensmg - |
configuratlons, shake contamers, 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.
1-16 and Figs 17-23 respectively are represented by the same, corresponding reference -
numeral, except for the suffix "a" 1n the numerals of the latter. '

The illustrated container 2a (Flg 20) is partlcularly designed for top dlspensmg, _
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and 1ncludes a generally ﬂex1ble oblong container body that may be 1ntegrally molded

'.from an appropriate synthetic resin material or the like, so as to create a one-plece

construction that includes opposrtely oriented sidewalls 14a and 15a, a top 16a, and a
bottom 17a. The container sidewalls 14a and 15a are laterally flexible to pressunze and
depressunze the interior of container 2a, and preferably have sufficient resﬂrency or..
stiffness that they automatically return to their original shape upon release of any extemal |

- forces whrch are applied to container 2a to dlspense a fluid product 18a therefrom

10 .

15

The 111ustrated contamer top 16a (Figs. 20-21) mcludes a neck 20a, whrch 1s o
normally in an upwardly opemng ‘orientation when not dispensing, and defines a dlscharge '

_opemng 21a about which the margmal portion 4a of dlspensmg valve 3a is posmoned

The free end of neck 20a includes an annularly shaped groove 22a having a generally L- e

shaped longitudinal, cross-sectional configuration, which is shaped to closely recelve the_ R -

marginal portion 4a of valve 3a therem A valve retainer ring 23a is posmoned ad_]acem -

.'groove 22a, and is attached to the neck 20a of container 2a by a snap lock arrangement .

Container base 17a has a substantially flat, annularly shaped outer bottom 25a adapted to L
abuttingly support dispensing package 1a upright on an associated surface such as a

-countertop, smk worksurface, or the like. In the dispensing package 1a shown m Frgs R

. 20-23, dlspensmg valve 3a is positioned in a. generally extended condition w1th1n

20
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dlspensmg package 2a, as opposed to the generally recessed condition of valve 3 m
dlspensmg package 1 (Figs. 1- 17), as described hereinabove. ' R

" ‘With reference to Figs. 17-19, the illustrated dispensing valve 3a is generally
sumlar to previously described dispensing valve 3, and comprising a margmal portlon 4a o

.a head poruon 5a with a dlscharge orifice 6a therein, and a connector sleeve 7a havmg -

one end connected with marginal portion 4a, and the opposrte end connected with head
portlon 5a. Connector sleeve 7a has a resﬂrently ﬂexlble construction, such that when .
pressure within container 2a is raised above a predetermmed amount, the head portion 5a )
of valve 3a shrfts outwardly as shown in Figs. 22 and 23, so as to dlspense fluid product' .
18a therefrom. In contrast to the prevrously descnbed dispensing valve 1 (Flgs 1- 17),

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

but simply shifts outwardly to apply opening forces to valve head 5a in a manner whlch .
causes orifice 6a to snap open, as described in greater detailed hereinafter.

The flange or margmal portion 4a (Figs. 17-19) of the illustrated dlspensmg valve'
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3a has an annular shape with a substantially trrangular cross-sectional conﬁguratron

' :.'compnsrng an upper edge 304, an outer edge 31a, and a bottom edge 32a. The margmal. :

portion 4a of valve 3a has a thickness between top and bottom edges 30a and 32a which :
is resiliently compressed upon attachment of retamer ring 23a to form a secure leak |
resistant seal therebetween o

. The head portion 5a (Frgs 17 19) of the illustrated dispensing valve 3a has a

- ‘circular plan shape and a generally tapered construction which is thicker at the radial

N outside portion of valve head 5a, and thmner at the radial inside portion thereof. Th1s '

) o tapered constructlon assrsts in achieving the snap open/snap close action of valve 3a as

- exterior side or surface 38a, which has an arcuately shaped side elevatlonal configuratlon .'

descnbed below More specrﬁcal]y, in the illustrated example, valve head 5a has an

~that opens outwardly, toward ambient environment, and is defined by a first

o 'configuratlon which curves mwardly, toward the mterror of dispensing package 1a and is

'predetermmed radius. Valve head exterior surface 38 extends continuously between the

exterior sidewalls of connector sleeve 7a. Va_lve head_ 5a also includes an 1ntenor s_1de or |

surface 39a, which has a marginal portion 40a with an arcuately shaped side elevatio'nal: .

s .defined by a second predetermmed radlus The radius of marginal portion 40a on mtenor

- surface 39a i is larger than that of exterior surface 38a, such that the two surfaces converge -
.toward the center of valve head 5a at or adjommg orifice 6a, and provide the above-noted
....mwardly tapered construction of valve head 5a. The interior surface 39a of valve head Sa :
also includes a center portion 41a, whrch has a circular plan shape, with a substanually "

- __planar or flat side elevattonal configuration, oriented generally perpendrcularly to
--.drscharge orifice 6a. The center portion 41a of valve head 5a assists in nnprovmg the

" opening and closing characteris'tics' 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 margmal portion 40a,
. and extends outwardly therefrom with a slight taper, ultimately merging into connector -

sleeve Ta. Margmal edge 42a of valve head 5a i is spaced radially inwardly of the adjacent

. -_upper portion of connector sleeve 7a. The mner section of marginal portion 40a and
- center portion 41a of head portion 5a define a circular edge 44a.
30

‘The. connector sleeve portion 7a of the 1llustrated dlspensmg valve 3a has a

generally J—shaped longrmdmal cross-sectional shape, comprising an annular base portlon

" in the form of a first leg portion 46a, and a radially inwardly cylindrical sidewall portion
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in the form of a second leg portion 45a. Connector sleeve 7a has interior and 'exterior

| surfaces 47a and 48a’ respectlvely, which are spaced equldxstantly apart along the length

thereof such that connector sleeve 7a has a substantrally uniform thickness. One end 49a'

of connector sleeve 7a is connected with the head portion Sa of valve 3a, and the opposrte =

end 50a of connector sleeve 7a i is connected with the margmal portlon 4a of valve 3a

The first and second leg portlons 46a and 45a of connector sleeve 7a are mutually

- oriented at.an acute 1ncluded angle, as measured between the exterlor surfaces of

10 .

15

connector sleeve legs 46a and 45a, and noted by the Greek letter theta ("0") m Frg 19 _
The connector sleeve leg portions 46a and 45a _join one another at an arcuate portlon 5la, =
which facilitates movement of the head portion 5a of valve 3a when dlspensmg product |
from the container 2a.

In the example illustrated in Flgs 17-19, the first leg portion 46a of connector

sleeve 7a is shorter than the second leg portion 45a, and the included angle between them : _l o
is iri the range of 65-85 degrees. Also, the first leg portxon 46a of connector sleeve 7a 1s o S

onented at an acute angle relative to the axml centerhne of the head portlon Sa whrch

. extends through slit 56a. The outer edge 42a of valve 3a is generally ﬂat and onented 3
substantxally parallel with the axial centerline of head portion 5a. The second leg portlon 't L

- '45a of connector sleeve 7a is oriented at an acute angle to the axial centerlme of head

20
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portion 5a, at an angle in the range of 2-10 degrees.
‘The connector sleeve 7a of the illustrated dispensing valve 3a has an mverted J--

shaped end portion 49a at the top of leg portion 46a, which extends arcuately mto the _ o

~head poruon 5a of valve 3a to further facilitate movement of the head portlon 5a when '. :
-dxspensmg product from the container 3a. As previously noted the outer edge 42a of

valve head 5a is spaced apart from the inside surface of the upper end of connector leg
45a. This spacing between valve head 5a and connector sleeve 7a assxsts in applymg
torque to valve head Sa when dispensing product from the associated contamer in the
manner descnbed in detail thereinafter. The inverted J—shaped end portlon 49a of

connector sleeve leg portion 45a loops around approxrmately 180 degrees to attach to "

'valve head portion 5a adjacent the outer margm of exterior surface 38a.

- In operation, dispensing package 1a functions in the following manner. Valve 3a
normally assumes the outwardly protruding orientation illustrated in Fig. 20, _wherem L

valve 3a remains substantially in its original molded shaped without deforxnation'; With a o

24-
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major portlon of connector sleeve 7a as well as head portron 5a protruding outwardly

- from snap ring 23a. When valve 3a is mounted in the top of container 2a, as shown i

the 1llustrated top dispensing package 1a, valve 3a is not normally subjected to the

" hydraulrc head pressure applied thereto by the fluid product 18a.

- To drspense product 18a from package 1a, the user first inverts container 2a to the

- upside down. orientation 1llustrated in Frgs 21-23 Preferably, dlscharge onﬁce 6a is .
_positioned drrectly over or ahgned with the location at which the fluid product’ 18a is to |

- be dispensed. - Addltronal pressure is then communicated with the 1nterror of container 2a g

. such as by manually flexing container srdewalls 14a and 15a 1nward1y Connector sleeve L :

: '10 " ’7a permrts the head portron 5a of valve 3ato begm shrftmg axially outwardly toward the a

“exterior of dxspensmg package la, as illustrated in Frg 22. The J-shaped conﬁguratron

of connector sleeve 7a assists in permitting the axial shifting of valve head portion 5a. -

The elastic deformatlon of connector sleeve 7a from its original molded shape generates a

e o complex pattem of- stresses within valve 3a whrch res1hently urges the same back. mto 1ts :

o applied by connector sleeve 7a to ‘head portion 5a whlch tends to resiliently urge

'ongmal or normal conﬁguratron which forces 1nclude an outwardly dlrected torque

. , -_-dlscharge opemng 6 toward its open position.

20

_ When addrtronal pressure is commumcated w1th the interior of container 2a the |
head portlon 5a of valve 3a continues to Shlft outwardly by further longltudmal stretchmg _
of connector sleeve Ta, and further enlargement of the plan shape of valve head 5a to .

* snap open to the fully open position 1llustrated inFig. 23 ina manner similar to that -
-descrrbed in detail heremabove wrth respect to dispensing valve 1. Since the upper end of

._ _ the seeond leg portion 45a is attached to head portion 5a adjacent its outer surface 38 a

| _' : torque is apphed to head portxon 5a as the same sthts axrally outwardly which tends to |

25

'snap orrﬁce 6a open The mverted J—shaped portion 49a of second leg portlon 45a assrsts
.m effectlvely applying these opemng forces to valve head portion 5a.

_ The reference numerals 3b (Flg 24), 3c (Fig. 25), 3d (Fig. 26), 3¢ (Fig. 27) and .

~ 3f (Figs. 28-29) generally designate additional alternate embodiments of the present
" invention, that have slightly different disp'ensing valve configurations. Since dispensing

L 30 .'valves '3b-3f are similar to the previously described dispensing valves 3 and 3a, similar

parts appearing m Figs. 1-23 and 24{29 respectively are represented by the same, _' '

: corresponding reference_numeral, except for the suffixes "b"-"f" respectively in the
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reference numerals of the later.

| Dispensing valves 3b-3f are each specifically designed for top dispense COntainers -
snmlar to the previously described dispensing valve 3a, and operate in a smular manner
More specifically, dispensing valve 3b is similar to dlspensmg 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

head 5b has a tapered conﬁguratton which is thinner at discharge orifice 6b.

Dtspensmg valve 3cis similar to dispensing valve 3b, except that the oppos1te

. surfaces 40c and 38c of valve head 5c are parallel and of the same radms such that head |

portlon 5c has a substantially uniform thlckness Dlspensmg valve 3d is smxlar to valve -

* 3c, except that the upper end of connector sleeve 7d attaches directly to the assocrated

head portion 5d, without the inverted J-shape 49c of valve 3c. Dlspensmg valve 3e 1s
similar to valve 3a, except that the upper end of connector sleeve 7e attaches dlrectly to
head portion Se, without the mverted J-shape 49a of valve 3a. Dlspensmg valve 3f is .
similar to valve 3a, except that the interior surface 40f of head portlon Sf has a square
shape adJacent orifice 6a, instead of the circular shape 44a of valve 3a. L .
The reference numerals 3g (Flg 30), 3h (Fig. 31) and 3i (Flg 32) generally o
des1gnate addltlonal alternate dispensing valves embodying the present mventlon Smce .'

dtspensmg valves 3g-3i are similar to the previously described dlspensmg valves 3-3f

similar parts appeanng in Figs. 30-32 are represented by the same, correspondmg

reference numeral, except for the suffixes "g"- "i" respectlvely in the reference numerals
of the later. Dlspensmg valves 3g-31 are each spec1fica11y des1gned for bottom dtspense

packagtng, similar to.valve 3, and operate in a similar manner More speclfically, :

dispensing valve 3g is similar to previously described valve 3, except that the opposlte C

surfaces 38g and 40g of valve head 5g are frustrocomcal and taper to center -circular - _ -

areas 80 and 81 ad_]acent discharge orifice 6g. Dlspensmg valve 3h is snmlar to

. previously described dispensing valve 3g, except_-that the oppos_lte surfaces 38h and 40h

of head portion 5h intersect at discharge orifice 6h, such that they lack the circular'are'as
80 and 81 of dispensing valve 3g. Dispensing valve 3i is similar to previously d_esc_ribed .
dispensing valve 3h, except that the exterior surface 40i of head portion 5i is f__lat and -

oriented generally perpendicular to the central axis of the valve 3i.
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In the foregomg descnptlon, it will be readxly appreciated by those sk111ed m
. _-the art that modlﬁcatlons may ‘be made to the invention without departing from the
,'co,ncepts disclosed herein. Such modifications are to be considered as included in the

following élaiﬂ1s,’unle$s these claims by their language expressly state otherwise. .

- 27-



10

20

25

30

WO 97/05055 " »C L s s PCT/US96/12095

The embodiments of an invention in which an exclusive property or pri"v_ileg"e is

claimed are defined as follows.

1. - A dispensing package for fluid products comprrsmg o
. a contamer shaped to retain a selected fluid product therein, and ha‘ving'a
discharge opening; and ' o

a dispensing valve for controllrng the ﬂow of the fluid product from sald

- container, having a marginal portion sealing about the discharge opening of sa1d

container, a head portlon including a central area with an orifice which opens to permlt o ;

fluid ﬂow therethrough in response to a predetermmed discharge pressure w1th1n sald
container, and closes to shut off fluid flow therethrough upon removal of the - _
predetermined discharge pressure, and a generally J-shaped connector s'leeve'f havmg a
res111ently flexible construction with a first leg portion thereof connected w1th sard

marginal portion, and a second leg portion thereof connected with said head pomon, sald .

.first and second leg portions being mutually oriented at an acute mcluded angle, and j j_. -

joining one another at an arcuate portlon which facrhtates movement of sald head portlon K " __

when drspensrng product from said container.

2. A dlspensmg package as set forth in clalm 1 wherem

said first leg portion of said connector sleeve is shorter than sald second leg

portlon of said connector sleeve.

3. A dispensing package as set forth in claim 2, wherem _
said connector sleeve has a substantrally uniform thlckness between opposrte end

portions thereof.

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 portlon of said connector sleeve is orrented at an acute angle

' relatlve to the axial centerline of said head portion.

5. A dispensing package as set forth in claim 4, wherein:
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sa1d margmal portlon of said valve includes a generally flat outer edge onented

) substantlally parallel with the axxal centerline of said head portion.

6. A d:spensmg package as set forth in claim 5 whereln

sald first leg portion of said connector sleeve is orlented at an acute angle to the

-+ axial centerlme of sald head portion.

T R | |
8. | .' A d1spens1ng package as set forth in claim 7 wherem

20 | | |
1L A dlspensmg package as set forth in claim 10, wherein:

30

7. A dispensing package'as set forth'.in' claim 6, wherein:

o said_arcuate portion of said connector.s1eeve has a quarterécircular shape. o

: "sald margmal portion has a generally tnangular axial cross-sectlonal shape.

N 9. _A dlspensmg package as set forth in claim 8, wherem

- :outer edge to said first leg portlon

said margmal portlons mclude opposite surfaces which taper mwardly from sa.ld

' 10 A dlspensmg package as set forth in clalm 9 wherein:

| sa1d onfice is posmoned concentric with the axial centerline of sald head portlon.- '

* said second leg portlon of said connector sleeve has an. mverted J-shaped end

portion which extends arcuately into said head portlon to further facilitate movement of

said head portion when dispensing product from a top portion of said contamer
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

_ radlally mwardly from an adjacent upper portlon of ‘the second leg of said connector

'sleeve

| 13. A dlspensmg package as set forth in clalm 1, wherem

sa1d connector sleeve has a substanually uniform thlckness between oppos1te end
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portions thereof.

14, A dispensirlg package as set forth in claim 1, wherein:

sa1d head portlon has an axial centerlme extending through said central area .

. thereof:. and

said second leg portlon of sa1d connector sleeve is oriented at an acute angle

 relative to the axial centerline of said head portion.

15. A drspensmg package as set forth in claim 1, wherein:

sa1d head portion has an ax1a1 centerlme extendlng through said central area

o 'thereof and

sard margmal portlon of said valve mcludes a generally flat outer edge orxented

'substantrally parallel ‘with the axial centerhne of said head portion.

16 A dxspensmg package as set forth in claim 1, wherein:

| said head portlon has an axial eenterlme extendmg through said central area '

- thereof and

L sh_ape._'

30

-~ said ﬁrst leg portlon of said connector sleeve is oriented at an acute angle to the

.ax1al centerlme of sald head portion.

17. A dlspensmg package as set forth in claim 1, wherem

said arcuate portron of said connector sleeve has a generally quarter-circular o

18. A dlspensmg package as set forth in cla1m 1, wherem

- sa1d margmal portion has a generally trxangular axial cross-sectional shape

-19. A dispensing package as set forth in claim 1, wherein:

said head portlon has an axial eenterhne extendmg through said central area

thereof and

sa1d onfice is pos1tloned concentnc w1th the axial centerlme of said head portlon
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20. A dispensing package as set forth in claim 1, 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 said container.

21. A dispensing valve for fluid product packaging of the type havmg a container with |
a discharge opening therein, comprising:

a dispensing valve for controlling the flow of fluid product from the container,
having a marginal pdrtion sealing about the discharge opening of the containei', a head

_ portion inclﬁding a central area with an orifice which opens to permit fluid flow .

therethrough in response to a predetermined dischatge pressure within the cq’ntainer, and
closes to shut off fluid flow therethrough upon removal of the predetermined discharge
pressure, and a generally J-shaped connector sleeve having a resiliently flexible
eonstmetion with a first leg portion thereof connected with said margmal 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 atan

arcuate portlon which facilitates movement of said head portlon when dxspensmg product

‘from the contamer

2. 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, wherem
said connector sleeve has a substantially uniform thickness between opposxte end
portions thereof.

24. A dispensing package as set forth in claim 21, 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 r__nover_hent of

said head portion when dispensing product from said container.
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25. A.d'ispensing package for fluid products comprising:

a contamer shaped to retain a- selected fluid product therem and havinga = :

drscharge openmg and

a dlspensmg valve for controlling the flow of the fluid product from sard "

~ container, havmg a margmal portron_ sealm_g about the discharge opening of said
. ‘container, a head portion including a central area with an orifice which opens-to permit‘_' . -

'-f.l_uid flow therethrough in response to a predetermined discharge pressure within said _

container, ‘and closes to shut off ﬂuid ﬂow therethrough upon removal of the

_predetermmed dlscharge pressure, and a resrhently flexible connector sleeve havmg a ﬁrst
'end portion thereof connected w1th said marginal portion, and a second end portron o
~ thereof connected with said head portion; said second end of said connector sleeve having ..
an mverted J-shape which extends arcuately into said head portion to facilitate movement

. of said head portlon when dlspensmg product from sald container.

26. A dlspensmg package as set forth in clalm 25, wherein:

B sald head portion has an exterior surface whlch interfaces with amblent :

- enwro_nment and has a generally concave shape when viewed from outs1de_sa1d container.

o 27 _ A drspensmg package as set forth in clann 26, wherem

20

 said container and has a center area and a generally mchned outer portion wh1ch tapers

said head portion has an interior surface whlch interfaces with the fluid product in B

inwardly toward sard center area, such that said exterlor and interior surfaces converge -

::toward the central area of sard head portion to provrde a tapered construction w1th

reduced thlckness adjonnng said orifice.

.'3'0_-_

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

 said head portion has an outer edge disposed generally parallel with and spaced

_ _.radlally inwardly from an adjacent upper portion of said connector sleeve.

- 29. | A dlspensmg package as set forth in clarm 28, wherein:

sald connector sleeve has a generally linear medial portlon disposed between sard :

- . first and second end portlons

32



10

15

WO.97/05055 o | I!I'IIJ "II!! III'!| “llsl II I!ll PCT/US96/12095

30. - A dispensing package as set forth in claim 29, wherem

said medial and first end portions of said head portlon collectively form a J-shape

31. A dlspensmg package for fluid products, comprising: _ _
~ a-container shaped to retam a selected ﬂUId product therein, and havmg a .
discharge opening; and ' -

a dispensing valve for controlling the flow of the fluid product from sa1d

* container, have a margmal portion sealing about the dlscharge opening of sa1d contamer, . )

and a head portion mcludmg a central area with an orifice which opens to perm1t ﬂuld

. ﬂow therethrough in response to a predetermined discharge pressure w1thm said L B

contamer and closes to shut off fluid flow therethrough upon removal of the _ o
predetermined dlscharge pressure; said head portion having an exterior surface Whlch
mterfaces with amblent envxromnent and has a generally concave shape. when v1ewed
from outside sald container, and an interior surface which interfaces with the ﬂurd
product i in saxd contamer and has a center area and a generally inclined outer portlon .
which tapers inwardly toward sald center area, such that said exterlor and mtenor '_ -

surfaces converge toward the central area of said head portion to prov1de a tapered

.- construction with reduced thickness adjoining said orifice.

20
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32. A dlspensmg package as set forth in claim 31, wherein:

sald valve includes a generally. J—shaped connector sleeve havmg a res111ently

flexible construction with a first leg portion thereof connected with said m_ar_gm_al portlon, -

and a second leg portion thereof connected with said head portion; said first and second -

leg portions bemg mutually oriented at an acute included angle and joining one another at

an arcuate portion which facilitates movement of said head portlon when dlspensmg

product from said container.

33. A dlspensmg package as set forth in. claim 32, wherein:

said first leg portlon of said connector sleeve is shorter than said second leg

portion of said connector sleeve.

34, A dispensing package as set forth in claim 33, wherein:
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sa1d connector sleeve has a substantlally umform thickness between opposite end

AN A |III 3

: _. 35. A d1spensmg package for fluid products compnsmg

a contamer shaped to retain a selected ﬂu1d product therein, and havmg a

- dlscharge opemng and

a dlspensmg valve for controlllng the ﬂow of the fluid product from said

| _contamer havmg a margmal portion sealmg -about the discharge opening of said

- _--contalner and a head portion including a central area with an orifice which opens to o

“10:

permrt fluid flow therethrough in response to a predetermmed discharge pressure within

~ said contamer, and closes to shut off fluid ﬂow therethrough upon removal of the

o '_ predetermmed dlscharge pressure; said head portlon havmg an extenor surface whrch

L)

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

| - mterfaces with ambient environment, and an interior surface which interfaces wrth the
-~ fluid product in said container; said exterior surface and said interior surface of sald head

; 'portlon tapermg mwardly toward said central area, such that said exterior and mtenor

“construction with reduced .thlckness adjoining said orifice.

A 36 ' A dlspensmg package as set forth i in cla1m 35, wherem

sa1d valve includes a generally J-shaped connector sleeve havmg a resrhently

: ﬂexrble construetron with a first leg portron thereof connected with said marginal portron

~ anda second leg portlon thereof connected with said head portion; said first and second

| '-'leg portlons being mutually oriented at an acute included angle, and joining one another at

30

" an arcuate portion which facilitates movement of sald head portion when dlspensmg

; 25"' ”-product from said container.

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

- said first leg portion of sard connector sleeve is shorter than said second leg

: portlon of sald connector sleeve.

38. - A drspensmg package as set forth in claim 37, wherein:

_ sard connector sleeve has a substantrally uniform thlckness between opposrte end.

34- -
. This Sheet Has Been Replaced

AR




WO 97/05055 o - | THIS SHEET HAS BEEN PCT/US962095 -
| | REPLACED | e

~ portions thereof.

I

Sheet Has Been Replaced _: : oo

HIl\I“ I \l\l I \Il\

-35-



