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DISPENSING PACKAGE 

BACKGROUND OF THE INVENTION 

PCT/US96/1209S. 

The present invention relates to product packaging, and in particular to a . · 

self-sealmg valve for fluid products, and the like. 

5 Many different types of packages· or containers are presently available for 

.. : packaging non-solid products of the type which are capable of flowing, such as fluid or 

fluidized materials, includllig liquids, pastes, po~ders, and the like, which substances are 

collectively and generically referred to herein as "fluids". Some such packages include a 
. . . 

dispenser which .Permits a selected amount of fluid to be discharged· from the package, · 

10 . and then reseals .to close the package. 

Self-sealing dispensing valves have been. usCd. in packaging for certain types of 

products, such as the container disclosed in U .. S. Patent No. 4,728,006 to Drobish et al, 

·which is designed for shampoos, conditioner$, and the like. However, such valves have 

been ~own. to experience. some types of sealing p~blems, and inconsistent dispensing 

15 · characteristics,. particularly when the packages are exposed to significant temperature · 

variations . 

. Valves constructed from most conventional plastic materials cannot be used in at 

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

. instarice, ·in food packag·ing, care must be taken to avoid· the use of valve· materials . which 

20 might contain any cype of toxin. Furthermore, active ingredients in products can cause 

the valve to either embrittle or soften, thereby ruining the designed flow rate and/or 

self-sealing characteristics of the valve~ 

Liquid silieone 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 rubb~r. parts are extremely tacky or sticky, having a. very high coefficient 

30 · · of friction. As a result,· in attempting to attach a dispensing valve to a container by a 

conventional threaded collar arrangement, the surfaces of the valve flange will stick 

. 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·c<>llar often 

causes the valve flange, as well as the entire valve to distort from its designed Shape, 

thereby preventing the formation of a secure seal, and/or. changing the inteilded. 

dispensing and sealing characteristics of the valve. 

5 Another drawback associated with the use of liquid silicone rubber in dispensing 

valves· for product packaging is that there is presently no available· adhesive capable of·. 

connecting the valve to a container in a manner that will withstand the opetatfu.g pressures 

to which the valve and container are repeatedly subjected. The unique iriiperforate 

nature of the surfaces. of the liquid silicone rubber valve precludes the use of conventional 

10 adhesives. Hence, the attachment of the liquid silicone rubber valve to a conta~ in a 

manner that. will not leak~ and will withstand repeated pressurization and dtj>ressurization 

of the dispensing package is an iniportant consideration. 
~ .· .. 

Another problem experienced with prior dispensing packages relaies ~ achieving a 

proper design balance between the package container, valve, and fluid pr04uct, · so that the 

15 product can be repeatedly dispensed without requiring excess force, and will neatly· 

discharge only that amount of product which is desired by the user, partiwlarly in 

keeping with the type of productinvolved. For instance, when dispensing highly . 

concentrated fluid products, such as hand soaps, and the like, the user will typically 

require only a small amount or dollop of soap per application to achieve satisfactory 

20 results. In contrast, when using other types of fluid products, such as skin moisturizers, . 

·tanning formula~. and the like, larger quantities of product are typically required by the · 

user for each application. The ability of the valve to quickly and readily e>pen:in ·response · 

to moderate pressure on the container is important, as is the ability of the valve to quiCkly 

and securely close when the pressure has been released. Also important is the amoUn.t 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. 

SUMMARY OF THE INVENTION 

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

30 for fluid products and the like, comprising a container having the dispensing 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. of the container. 
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The valve' also has a head portion including a central area with an· orifice which opens·. to 

· permit fluid fl~w therethfough irt response to a predetermined discharge pressure within 

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

predetemiined diseharge pressure.· The valve includes a generally J-shaped connector 

5 sleeve, having a resiliently flexible construction with a first leg portion thereof connected 
. . . 

• . . with the marginal portion, and a second leg portion thereof comiected with the head 

portio.n. · The .first and second leg portions are mutually oriented at an acute included 

angle, and join one another at· an arcuate portion which facilitates movement of the head 

portion of the valve when dispensing product from the container. · 

lQ·. · 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 

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

container, and has a marginal portion sealing about a discharge opening of the container; 

.The V'alve has a head portion including a central area with an orifice which opens to 

15 . permit fluid flow therethrough in response to a predetermined discharge pressure wlthiD. 

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

. predetermined discharge pressure. The valve also has a resiliently flexible connector 

sleeve, including a first end portion thereof connected with the marginal portion, and a 
. . 

.. second end portion thereof connected with the head portion. The second end of tti.e 

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 · 

container .. 

Yet another aspect of the present invention is a dispensirig package and associated 

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

25 mouiited therein. . The dispensing valve 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 co~tainer, and ~loses to shut off fluid flow therethrough upon removal of the · 

30 predetermined discharge pressure. The valve also has a head portion including an 

exterior surface which interfaces with arilbient environment and has a generally concave 

shape when viewed from outside the ·container, and interior surface which interfaees with 
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the fluid product in the container and. has a central area and a generally inclined oliter 

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 with reduced thickness adjoining the orifice. 
. . 

5 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 valve.mounted ·· · 

therein. The dispensin~ valve controls the flow of fluid product from the container, . and . · 

has a marginal portion sealing about a discharge opening of the container.· Th~,valve has 
. . . ·. . 

a head portion including a central area with an orifice which opens to permit fluid·flow 

10 . . therethrough in response to a predetermined discharge pressure within the oontamer' and . 

closes to shut off fluid flow therethrough upon removal of the predetermined discharge· ... 

pressure. The head portion has an exterior surface which interfaces with ambient' 
. . . . . 

environment, and an interior surface which interfaces with the fluid produet in· the ·. 
. . 

. . 

oontainer. The exterior and interior surfaces of the head portion taper inwimtly toward 

15 the center area, such that the exterior and interior surfaces converge toward.thC central··· 
. . . . . . ' 

area of the head portion to provide. a tapered construction with reduced thickness. 

adjoining the orifice. 
. . . . ... 

The principal objects of the present invention are to provide a dispensblg package. 

and an associated self-sealing valve which are· capable of easily and neatly dis{>e:Dsbig ·a= 

20 wide variety of different types of fluid products. The self-sealing valve is match~-with 

both the container and the. type of fluid product to be dispensed, so as to quickly and . 

securely seal, yet readily and fully open when the user applies modest pressure to the 

container. The valve includes a resiliently flexible connector sleeve which is configured 

to apply a torque to the valve head which assists in opening the orifice. The connector 

25 sleeve has sufficient flexibility that pressure increases in the interior of the container, · 8uch · 

as those caused by thermal expansion, are offset by shifting the valve head on the 

connector· sleeve, so as to alleviate -excess pressure on the orifice. The connector sleeve 

is also configured to provide suffident flexibility that any misalignment and/ot distortion 

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

30 valve head, thereby permitting unhindered opening and closing of the orifice. The . 

connector sleeve is also configured to provide sufficient flexibility that shock impact- · 

· forces, and the like applied to the container are absorbed by shifting the valve head on the .. 
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connector sleeve, so as to avoid inadvertent opening of the valve orifice. The valve is 

configured to pl'.Ovide a generaJ.ly constant flow rate therethrough, even when exposed to. 

a relatively wide range of container .pressures. For those products wherein a substantial 

amount of material is typically dispensed per application, the valve is configured such· that 

5 · once the orifice is shifted open, the amount of pressure required to maintain fluid flow · 

through the orifice is reduced~ so as.to provide greater ease of operation, without 

sacrificing secµre. sealing of the valVe. The valve is extremely versatile, and may be used 

in either top, bottom or side dispensing packages to accommodate a wide variety of 

different applications. The valve is very durable, while having reduced manufacturing 

10 . costs, and an uncomplicated design. The overall package is efficient in use, eeonomical 

to manufacture,. capable of a long operating life", and .particularly well adapted for many 

· different proposed uses. 

These and· other advantages of the invention will be further understood and 
. . . . 

appreciated by those sldlled in· the art by reference to the following written specification, . 

. . 15 .. Claims and appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

·Fig. l is a perspective view of a dispensing package embodying the presc;nt 

invention, wherem a portion thereof has· been broken away to reveal a self .:.sealing valve 

.. mounted in -a bottom portion of an associated container. 

· 20 . Fig. 2 is a side elevational view of the dispensing package, wherein a portion 

thereof has been broken away to reveal the valve, which is shown in a fully retracted ai1d 

fully Closed position. 

Fig. 3 is a side elevational view of the dispensing package, wherein a portion 

thereof has been broken away to reveal the valve, which is shown in a 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 contamer, witlJ. the valve shown in the fully closed and fully retracted position . 

. Fig. 8 is an enlarged, cross-sectional view of the valve installed in an associated 

c0ntainer, with the valve shown in a fully .closed, and partially retracted position. 
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Fig. 9 is ari enlarged, cross-sectional view of the valve installed in an associated 

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

Fig. 10 is an·enlarged, cross-sectional view of the valve installed in an associated, 

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

5 Fig. 11 is an enlarged, cross-sectional view of the valve installed in an associated 

container, with the valve shown in a fully closed and fully extended position, wherein a · 

valve head portion thereof is shown beginning to snap outwardly. 

Fig. 12 is an enlarged, cross-sectional view of the valve installed hi an a,ssoci.ated 

container, with the valve shown in a fully closed, and fully extended position,·w~inthe. 
10 . . valve head portion of which is shown continuing to snap outwardly. 

Fig. 13 is an eiilarged, cross-sectional view of the valve installe.d in an associated 

container, with the valve shown in a fully open, and fully extended position, wherem the 

valve head portion of which is shown snapped fully outwardly. · . 

Fig. 14 is an enlarged, bottom plan view· of the valve shown 1n the position · 

15 illustrated in Fig. 13. 

Fig. 15 is an enlarged, cross-sectional view of the valve installed iil an.· ass0ciated . . . . ' 

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

a container closure. 

Fig. 16 is an enlarged, cross-sectional view of the valve installed in an a8sociated 

20 container' with the valve shown in a fully closed and fully extended position. abutting . an. . 

alternative container closure. 

. . 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 1n 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. 

30 Fig. 21 is an enlarged, vertical cross-sectional view of the valve and associated top 
dispense container shown in Fig. 20, with the container. shown in an iri.verted orientation,. · 

· and the valye in its fully closed position. 
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·Fig~ 22 is an enlarged, cross-sectional view of the valve and associated top 
. . . . . . 

dispense conta~er shown in Figs. 20-21, with the container in the inverted orientation~ 

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

. shown. beginning· to snap outwardly. 

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

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

· and th~ valve in a fully open, and fully extended position, wherein the valve head portion· 

is shown snapped fully outwardly. 

Fig. 24 is an enlarged, cross-sectional view of yet another valve embodying ihe 

10 preserit invention. 

Fig. 25 is an enlarged, cross-sectional view of yet another valve embodying the 

present invention. 
. . : .. . 

Fig. 26 is· an enlarged, cross-sectional view of yet another valve embodying the 

prese~t invention. 

15 .. · · Fig. 27.is an enlarged, cross-sectional view of yet another valve embodying the 

present invention. 

·Fig. 28 is an enlarged, fragmentary, bottom plan view of yet another valve 

embodying ·the present invention. 

· Fig: 29 is an enlarged, cross-sectional view of the valve shown in Fig. 28. 

• 20 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 descriptio~ hereiri, the terms. "upper", "lower", "right", "left", . . . 

"rear" ·"front" "vertical" "horizontal •i and derivatives thereof shall relate to the 
. ' ' ' . J . 

invention as oriented in Figs'. 1-3. However, it is to be understood that the invention may 

30 assume various alternative orientations and step sequences, except where.expressly 

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

processes illustrated in the attached ·drawings, and· described in the following specification 
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are simply exemplary embodiments of the inventive concepts defined in the appended 

claims. Hence, specific dimensions and other physical characteristics rel~ting to the 

embodiments disclosed herein are not to be considered as limiting, unless the· claims·. 

expressly state ptherwise. 

5 The reference numeral 1 (Fig. 1) generally designates a dispensing package 
. . 

embodying the present invention. Dispensing package 1 is particularly adap~ for 
. . . . . . . . : 

dispensing fluid products, such as liquid soaps, household cleaners, polishes,. moisturizirig 
.. . 

creams, foodstuffs, and the like, and ·includes a container. 2 with a self-seaiing .. dispensing. 

valve 3 mounted therein. Valve 3 includes a marginal flange 4, a valve head s·with.a 

10 . discharge orifice 6 therein, and a connector sleeve 7, having one end connected With ·. 

valve flange 4, and the opposite end connected with valve head S adjacent a ma~ginal · ·. 

edge thereof. Connector 
' . 

sleeve 7 has a resiliently flexible construction, such that when pressure w.ithin contairler: 2. 

is raised above a predetermined amount, valve head 5 shifts outwardly (Fig~. 8-1S) in. a· 
. ' 

15 manner which causes connector sleeve 7 to double over and then extend rollmgly. 

The container 2 illustrated in Figs. 1-3 is particularly designed forbottom 

· dispensing, and includes a generally flexible, oblong container body 12 sujJported ·on a 

·substantially rigid ba8e 13. Container body 12 is preferably integrally mold~d from an 
appropriate synthetic resin material or the like, so as to create a one-piece co~on · · 

20 that includes oppositely ·oriented sidewalls 14 and 15, a top 16 and a bottom 17. The 
: '· 

container sidewalls 14 and 15 are laterally flexible to pressurize and depressuriZethe 

interi~r of container 2, and preferably have sufficient resilience or stiffnes~ .that they ... 

automatically return to their original shape upon release of any external forces which are ' 
applied to contail)er 2 to dispense a fluid product 18 therefrom . 

. 25 The container bottom· 17 iilustrated in Figs. 2 and 3 includes a downwardly ·· · 

opening neck 20, which defines a discharge opening 21 about which the marginal flange4 . 

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 longitudinBI 

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

30 .valve 3· therein. Container base 13 includes a valve retainer ring 23 positioned ·adjacent 

groove 22, and attached ·to container body 12 by a snap lock arrangement 24. C~niainer 

· base 13 (Figs. 2 & 3) has a substantially flat bottom 25 adapted to abuttingly supp<>it 
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dispensing package 1 on an associated surface, such as a countertop, sink, worksurface, 

·. or the like .. N~clc groove 22· is located inwardly of the bottom 25 of container base 13, so 

as to position valve 3 in a generally recessed condition within dispensing package· 1, as 

• explained ·in greater detail hereinafter. 

5 With referenc~ to ·Figs. 4-6, the illustrated self-sealing dispensing valve 3 has an . 

. integrally formed, one~piece construction. Valve 3 has an interior side which interfaces 

with tJie fluid product 18 in container 2, and an oppositely oriented exterior side which. 

interfaees·with ambient environment. Valve 3 is preferably molded from a resiliently 

flexible material, ·and in the illustrated example comprises a silicone rubber which is 

· 10 .· Substantially. inert so as to avoid reaction with aiicttor adulteration of the fluid product 

being packaged. Iri one working embodiment of the present invention; valve 3. is 

produced at relativ~ly· high speeds through the molding of liquid silicone rubber. 

The illustrated marginal flange portion 4 (Figs. 4-6) of valve 3· haS·an annular plan 

shape, and a substantially L-shaped cross-sectional configuration, comprising 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 compressed upon attachment of retainer ring 23 to foi;m a. 

secure leak-resistant seal therebetween. The rim portion 34 of valve flange 4 positively 

locks valve .3 in neck groove 22 to prevent any radial movement therebetween. ·· 

. 20 The illustrated head portion 5 (Figs. 4-6) of valve 3 has a circular plan shape, and 

a generally tapered construction which is thicker at the radially outside portion of valve 

head 5, and thinner at the radially inside· portion thereof. This tapered construction 

assists.in achieving the snap open/snap close action of.valve 3, as described below. More 

· gpecifically, in the illustrated example, valve head 5 has an exterior side or surface 38, 

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· 5 also includes an interior side or 

surface. 39, which has a marginal portion. 40. with an arcuately shaped side elevational 

30 · configilration 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 interior surface 39 is larger than that of exterior surface 38, such that the two ·surfaces 
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converge toward the center of valve head 5 at or adjoining orifice 6, and provide.the 

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

valve heads also includes -a center portion-41, which.has a circular plan shape;. with~ 
substantially planar or flat side elevational configuration, oriented generally 

5 perpendicularly to discharge orifice 6. The center portion 41 of valve head s . as~istS. in . 

improving. the opening and closing characteristic of valve 3, as set forth below. . The 

outer perimeter of valve head 5 . is defined by a circular marginal edge 42, whic~ begins . · 

at the outer edge 43 of marginal portion 40, and extends outwardly therefrom with a· 

slight outward taper' ultimately merging into connector sleeve 7. The intersection of the 

10· marginal portion 40 and the center portion 41 of valve head 5 defmes a ciicular edge 44~ 

The outside diameter of valve head 5, as measured along marginal edge 42_is _substantially 

smaller than the inside diameter of marginal flange 4, as measured along inne~ edge 30; 

As explained in greater detail below, this spacing between valve head 5 and. ~~ .. · . 
. . . 

flange 4 permits valve head 5 to shift freely in an axial dkection through the center of . 

15 marginal flange 4. 

The connector sleeve portion 7 illustrated in Fig~. 4-6 is in the for.ill :of a rolling .. .· . 

. diaphragm, having a hollow circular plan configuration, and a generally J~sbaped · 

. longitudinal ~ross-sectional shape, comprising a cylindrical sidewall portion 4~,. an<l i-: 
radially outwardly extending base portion 46. Connector sleeve 7 has interior and· 

20 exterior surfaces 47 and 48 respectively, which are spaced equidistantly·apart along the 

. length thereof, such that connector .sleeve 7 has a substantially uniform thickness ... One . . . . 

end portion 49 of connector sleeve 7 is connected with the exterior surface 38 of v8Ive · 

head 5 adjaeent the marginal edge 42 thereof, and the opposite end portion 50 of 

conilector sleeve 7 is connected with the inner edge 30 of marginal valve tWige 4. ThC 
25 interior surface 47 of connector sleeve 7 adjacent end 49 is positioned 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 comiectorsleeve 7 flares iii a 
. radially inwardly direction from marginal valve flange 46, and also protrudes outwardly 

30 toward ·the exterior of dispensing package 1 at an arcuate portion 51 of connect<?r sleeve 

7. The arcuately flared shape of connector sleeve portion 51 assists coilnector sleeve. 7 ·in 

first doubling over, and then rollingly extending as valve head 5 shifts outWardly in the 
. . 
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manner described in greater detail below. The marginal attachment point of end 49 of 

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

effectiveness 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 

5 7 intersects the exterior surface 38 of valve head 5 at an angle which defines a circular · 

·edge 52. In-the illustrated example, the exteriormost area of sleeve arcuate portion 51 is 

disposed substantjally in-line with or slightly interior of the bottom 32 of marginal flange 

4, so as tQ facilitate fabrication. The length of connector sleeve 7 is preferably. selected. . 

sufficiently short to prevent the same from folding in behind valve head 5 when valve 

10 head 5 is in the fully extended position (Figs. 10-14), thereby avoiding -interference with . 

· · the retraction of valve head 5, which· is explained in detail below. 

The illustrated one-piece valve 3 has a hat-shaped side elevational configuration ill 
its original, normal condition, wherein valve head 5 assumes a generally concave shape~ 

. The resilient. flexibility of connector sleeve 7 permits the same to double over and then 

15 · . extend rollingly in the ·manner described hereinafter. Connector sleeve 7 acts as a rouillg 

diaphragm with valve head 5 mounted at- the center thereof in a manner which permits 

.. valve bead 5 to shift or float freely inwardly and outwardly in _an axial direction .with . 

·~spect to the opening 21 in container neck 20 . 

. In· the illustrated example, discharge orifice 6 (Figs .. 4-6) has a cross-siit · 

20 . construction which includes two, intersecting linear slits 55 and 56 that extend through 

the opposite sides 38 and 39 of center portion 41. The illustrated slits 55 and 56· are . 

. oriented in a mutually perpendicular relationship, and have their opposite ends ·55a" and 

55b _positioned· slightly inwardly from the outer edge 44 of center portion 41. Orifice slits 

· 55 and 56 define four flaps or pedals 57 which flex inwardly and outwardly to selectively 

25 · permlt the flow of fluid product through valve 3. Slits 55 and 56 are p~eferably fomied 

.· by slicing through the center portion 41 of valve head 5, without removing any substantial 

amountof material therefrom, so.that the.opposite side faces 58 and 59 (Figs. 13·& 14) 

of v8Ive 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 pressures of valve 3, as well a8 

other dispensing characteristics 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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valve head 5. disp.osed between marginal portion 40, marginal edge 42, slit ends 5Sa and 
. . . 

· 55b, and exterior surface 38 defines a ring portion 61 of the valve head 5, which . · · 

functions in the manner described in detail hereinafter. 

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

5 and/or configurations in accordance with those dispensing characteristics desired ... For 

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

streams are desired. Orifice 6 may also include three or more slits, particlilarly when 
. . . . 

larger or wider streams are desired, and/or the fluid product contains aggregates, such as 

some. types of. salad dressings, and the like. Other forms of orifice . 6, such ··as holes, duck 

10 bills, etc. may also be incorporated into valve 3. 

15 

Self-sealing dispensing valve 3 is preferably especially configured for use m 
conjunction with a particular container 2, and a specific type of fluid product, .so: as· to ·· 

achieve the exact dispensing characteristics desired. For example, the viscosity arid· 

density of the fluid product are both important factors in designing the spee~fic: · : ·• 

coilfiguration of valve 3, as is the shape, size, and strength of container 2, partiCulai'ly . 

when dispensing package 1 is configured for bottom dispensing. The rigidity·~ 

durometer of the valve material, and size and shape of both valve head 5 md. corlneCtor · .. 
· .. · sleeve 7 are also important in achieving the desire dispensing characteristics, . ~ shoUI~ : 

be carefully matched with both the container 2· and fluid material 18 to be disPensed · 

20 therefrom. 

One worklng embodiment of the present invention is particularly designed to 

. dispense fluid household products therefrom, such as dishwasher detergents~ liquid. 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 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 flange 4 to the edge 52 .of 

valve head 5, of .1159 inches. The radius of valve head exterior surface 38 is .. ~900 . 
. inches, while the radius of the marginal portion 40 of interior surface 39 is .. 0350 inches. 
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Hence, the total thickness of .valve head 5 at marginal edge 42 is around .0778 inches and. 

· around . 0350 inches.·· at the middle of center portion 41. The overall height of valve 3, as 

measured from the bottom 32 of marginal flange 4 to tb.e top of center portion 41 is 

approximately .2402 inches. Slits 55 and 56 have a length of around .2200 inches, and 

5 are centefed squarely in valve center portion 41. The valve is molded integrally from a 

liquid silicone rubber of the type manufactured under the trademark "SILASTIC LSR" by. · 

Dow Corning Corporation. 

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

dimensions and characteristics indicate that valve 3 snaps open when exposed to a 

10 · .. · press~ inside· container 2 equal to approximately 25-28 inches of water. That pressure 

. which causes valve· 3. to snap open is generally referred to herein as the predetermined 
. . 

dispensing or opening pressure. Valve 3 will ~utomatically snap clo~ed when the interior 

·pressure of container 2 drops below a pressUre equal to approximately 16.;.18 inches of 

water_. That pressure which causes valve.3 to snap .closed is generally referred to herein. 

15 . as the predetCrmined closing pressure. While the noted valve 3 is open, a substantiaily 

constant flo~ or stream of fluid product is discharged through orifice 6, even when extra 

.. pressure is exerted on container 2. 

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

many different shapes and sizes, particularly in keeping with the type of container· 2 and 

20 .. fluid product to be dispensed therefrom. The predetermined opening and closing 

pressures of valve 3 may be varied widely in accordance with those dispensing criteri;1, · 

desired for_ a particular product. Flow characteristics of the dispensed fluid product can 

.als~ be adjusted substantially, such as for relatively wide column-like streams, thin 

Deedle-like streains, dollops, and the like. 

25 · In operation, dispensing package 1 functions in the following manner. Valve 3 

normally asstimes 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 b_ottom of container 2, as is shown in the illustrated bottom dispensing 

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

even under the hydraulic head pressUl'e applied thereto by the fluid product 18 when the 

ci>ntainer 2 is completely full. 
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When additional pressure is communicated with the interior of. container 2~ such as 

by manually flexing container sidewalls 14 and 15 inwardly, connector sleeve 7 function8 

as a rolling diaphragm, and permits valve head 5 to begin shifting axially outwardly 

toward· the exterior of dispensing package 1 by doubling over connector sleeve· 7, .which 

5 then in turn, begins to extend outwardly in a rolling fashion, as illustrated iri Fig._ 8.- The · 

outwardly protruding J-shaped configuration of connector sleeve 7 assists in ~tiating this 
rolling motion of connector ·sleeve 7. The elastic deformation of connector ·sleeve 7_ from 

its original molded shape (Fig. 7), generates a complex pattern of stresses wi~ valve 3 
which res_iliently urges the same back into its original or normal configuration, which . 

- -

10 _·forces include an outwardly directed torque applied. by connector sleeve 7 ·to· valve he;id 5 

adjacent marginal edge 42~ which·tends to resiliently urge discharge orifice 6 toward itS 

open position, as described in greater detail below. 
. . . 

When additional pressure is communicated with the interior of conta~r2, as .. · 

iilustrated in Fig. 9, .valve head 5 continues to shift axially outwardly by r(>µing connector 

15 sleev~ 7 over upon itself. The marginal edge 42 of valve head 5 passes through the 

center of marginal valve flange 4. 

When additional pressure -is coinmunicated with the interior of contairer 2; valve· · · -. 

·head 5 contin~es to extend· outwardly toward the exterior of dispensing pacbge 1 umll_· · .. ·-._-.- · . · · 
. . . ' 

connect~r sleeve 7 is fully extended, as illustrated in Fig. 10. When valve heads ai-e in _.·. -•-
20 the fully extended position (Fig. 10), the stress forces built up in connector sleeve 7 ca\Jse 

the sidewall portion 45 of the connector sleeve 7 to assUine a generally cylindriCaJ. shape 
. . . . 

_ concentric with and about the marginal edge 42 of valve head 5. Sidewall_ 45_ of 

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

orientation parallel with the marginal edge 42 of valve head 5, and defines an exterior lip 

25 or rim 65. 

·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 

30 directed torque applied 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 

38 thereof, as best illustrated in Fig. 11. This flattening motion tends to eDiarge or dilate· .. · 
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the circular· plan configuration of valve head 5, which enlargement is in turn resisted by 

:radialiy inwardly directed forees applied to the marginal edge 42 of valve head 5 by 

connector sleeve 7, thereby generating another complex pattern of stresses within valve 3, . 

which forces include those which tend to compress valve head 5 in a radially inward 

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

. ·:believed to take place adjacent the center portion 41 of valve head 5. As best. illustrated . 

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

when connector sleeve 7 is in the fully exterided position, as shown in the broken lines, . · 

and ;idditional pressure is {;Ommunicated with the interior side 39 of valve 3, exterior rim 

10 65 moves axially .outwardly and radially outwardly as shown in the full lines of Fig. 11. 

· The marginal edge 42 of valve head 5 is shown bent or elastically deformed inwardly as a 

·. conseqrience of the torque forces applied thereto by connector sleeve 7. 

When additional pressure is communicated with the interior of container 2, as· 

illustrated in Fig. 12, valve head 5 continues to shift outwardly by further longitudinal 

15 stretching· of connector· sleeve 7, and further enlargement of the plan shape of valve head 

· ·· · 5. This. motion is . best illustrated by a· comparison of the· broken line figure and the full 

. line figure provided in Fig. 12. Exterior rim 65 moves from the condition illustrated in 

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

and radially' outwardly fashion to the position shown in the full lines of Fig. 12 .. The . 
. 20 . marginal edge 42 of valve head 5 is shown more bent or elastically deformed inwardly, as . 

a. consequence of the increased tc:>rque forces applied thereto by oonnector sl~ve 7. 

These combined 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 additional outward. 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 

. 30 14. As valve 3 passes through the bifurcation state shown in Fig. 12, the combined 

forces acting on valve head 5 are in a very temporary, unstable condition of equilibriuni: 

. for a given moment, and then quicki.y shift valve head 5 into a generally convex shape, 
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Sim'1ltaneously opening orifice 6. In the bifureation state shown by the full Imes m 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 slightly 

outwardly toward the center of orifice 6. 

5 The snap type opening of valve 3 is achieved, at least in part, by the to~~e . · 

exerted on valve head 5 by connector sleeve 7, which as noted in the example illustrated · 

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

head 5. When valve 3 assumes the fully extended and fully open position illu~tra~, in 

Figs. 13 and 14, valve flaps 57, as well as the associated rim portion 61 of valve head 5 

10 are bent or elastically deformed outwardly, thereby.permitting the rim 65.ofvalvebtad 5 
. . 

to become smaller or constrict slightly. Valve flaps 57 tend to fold openly. _Blong• lines · . 
. . 

extending between the ends 55a and 55b or orifice slits 55 and 56. The contin.~ radi8J. 
. . 

inwardly compression applied to valve head 5 by connector sleeve 7, in addition to die · 
outwardly oriented torque applied thereto by connector sleeve 7, combine fo Iceep. . 

. . . ~ . . . 

.15 discharge orifice 6 in the fully open position, e~en if the pressure communi~ated ~ith.the 
. ~ .· .· 

interior of container 2 is reduced. Hence, after discharge orifice 6 has be~n opened 

through the application of the predetermined opening pressure, that pressure.whlch:is 

·· · required to ~tain fluid flow through orifice 6 is reduced, or less thaii the. tmemold .: · 

pressure, so as to provide greater dispensing ease. and flow control. Since the resillency . 

20 of connector sleeve 7 serves to resist the dilating action· of valve head 5, and thCreby . 

compresses the same to achieve a snap open/snap close motion, if the resiliency· of · 
. ... . .. 

connector sleeve 7 is varied somewhat, such as by making connector sleeve 7 thicker or · · 

thinner, the· amount or degree of snap action can be thereby adjusted for any specific ·. 

application. Similarly the resilient strength of ring 61 can be adjusted to aecomplisli the 

. 25 desired snap action; 
. . 

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

sleeve 7 open valve flaps 57 to a generally predetermined configuration, su~h that the rate · 

of flow through discharge orifice 6 remains substantially constmt, even though significant . 

pressure differences are applied to container 2. As best illustrated in Figs. 13 8¢ 14, 

30 after valve 3 passes through the bifurcation state shown in Fig. 12, in the direction of . 
. . 

opening, it quickly and positively assumes the fully open condition shown in Figs. i3 and 

14, wherein the end edges 60 of valve flaps 57 diverge radially outwardly, sucb that 
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discharge opening 6 assumes a· star shaped plan configuration, as best seen in Fig. 14. 

The marginal edge, 42 of valve head 5 rotates ot 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. 

5 7). Connector sleeve.7 remains tensed both axially and circumferentially under outwardly 

. ·:directed forces generated by .the pressures within container 2, as well as the dynamic flow 

of fluid product through orifice 6. The geoinetry of the illustrated valve 3, particularly in: 

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

configuration shown in Figs. 13 and 14 whenever orifice 6 is snapped opened. 

10 ·Whenptessure within the. interior of container 2 is reduced, discharge orifice 6 

will still remain open in substantially the fully open position shown in Figs. 13 and 14, 
. . . 

untii the presslire_reaches the preselected closure pressure, at which point, the forces · .. 

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

shape (Fig: 7), pull valve head 5 inwardly, back through the bifurcation state, and into 

15 the concave orientation· shown in Fig. 10, thereby positively and securely closing 

discharge orifice 6 with a snapping action, similar to that action by which discharge 

orifice :6 opened. The snap closing motion of valve head 5 serves to close orifice 6 ve_ry 

quickly and very completely, so as to sharply cut off the stream of fluid product being · 

dispensed· ftom package 1 without any drops or dribbles, even when very viscous and/o~ 

20 ·.dense products are being dispensed. Valve 3 will continue to assume the fully Closed, 

fully extended position illustrated in Fig. 10, until such time as the interior pressure in ·. 

·Container 6 is further reduced, so as to ·permit the resiliency in connector sleeve 7 io shift 

valv~ head 5 back into the fully retracted, initial position illustrated in Fig. 7. 

·At least some of those valves 3. contemplated by the present invention have a 

25 relatively high predetennined 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 io the fully retracted position (Fig. 7) without any suck back or negative 

.3o·· pressure from con~iner 2. Hence, valves 3 can be readily adapted for use in conjunction 

with ·containers which include collapsing bags, tubes or the like. Also, valves 3 are 
· particularly adapted for bottom dispensing packages, s11ch as those illustrated in Figs. 1-3, 
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where valve. 3 normally supports a column of liquid product. 

In many embodiments of dispensing package 1, container 2 will be designed· wit}l 

relatively stiff sidewalls 14 and 15 which resume their original shape after being. 

sqUeezed. In such embodiments, the suck back of air into container 2 after dispensing 

5 fluid product therefrom is typically desired to prevent collapsing the container 2, and 

thereby facilitate continued ease of dispensing until container 2 is completely_ e~pt.y. 

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

configuration of valve head 5 permits orifice 6 to readily open inwardly so tha~. air can be . 

sucked back into the mterior of container 2, yet positively preventS orifice 6. from opening 

10 outwardly in a manner which would permit leakage. Hence, even relatively weak:,. thin 
walled containers 2 can be used with valve 3 without significant collapsing-of·corrtamer · 

sidewalls 14 and 15. 

With.reference to Fig. 15, dispensing package 1 may be provided Wi~.a p<>~itive . 

. closure arrangement to prevent inadvertent discharge when dispensing package :1 .. is ~ing 

15 tran8ported, or the ~ike, such as for initial shipping, travel, etc. The dispelising package 
·. : . 

1 shown in Fig. 15 includes a sliding closure 70, which when closed, physically blooks . 

the outw~d rolling extension of connector sleeve 7 and associated valve head 5:. · · By 

· constraining the outwardly extending motion of connector sleeve 7, valve ~d :sis .. ._ 
. . 

prevented from inverting into a convex configuration, and thereby keeps discharge· ·oritice .· .. 

20 6 fully closed. When closure 70 is slid sideways out from underneath valve 3, valve 3 is 

then free to reciprocate and open orifice 6 to dispense liquid product from contamer 2. 

Fig. 16 is a partially schematic view of an alternative closure arr8ngement roi 
dispensing package l, wherein a. removable cap 71 is provided for detachable· conliection -

with retainer ring 23 by conventional fastener means, such as a snap lock, hinge, etC .. (not 

25 shown). The illustrated cap 71 has a generally flat exterior surface 72, an interior sudace· 

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 e~ample, is generally in the form of a convex, semi-spherical 

30 node that extends inwardly toward valve 3 to a position adjacent to the cupped exterior_· 

surface 38 of valve 3. Node 75 is shaped to positively retain valve head 5 in a concave 

configuration, and thereby securely maintain orifice 6 fully closed. 
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The· reciprocating motion of valve head· 5 on rolling connector sleeve 7 provides 

dispensing package 1 with several important advantages. For example, connector sleeve 

7 is preferably configured with sufficient flexibility that .abnonnal pressure increases 

developed within the interior of container 2, such as those caused by thermal expansion, 

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

:connector sleeve 7, so as to alleviate 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 designed for hanging in an inverted condition in a shower or bath, when ambient 

·. temperatures withi~ the shower rise, instead of communicating the assdciated pressure 
. . 

.· 10 · htcreases directly to discharge orifice 6 in a manner which might cause it to inadvertently. 

· open, valve head 5 shifts ax~lly outwardly to relieve any such pressure, an4 thereby· 

.. prevent any madvertent leakage of the fluid pro~uct from dispensing package 1. 

Another example of the benefits achieved by the rolling diaphragm· action of 

, co~or sleeve 7 and axial reciprocating motion of valve head 5, is that connector . 

·. 15 ... sleeve 7 is preferably· configured with sufficient flexibility that any misalignment and/or·· 
. . . 

·• distortion of the valve flange 4, such as that experienced when attaching the valve to 

container 2, are not transmitted to valve head 5, thereby pennitting unhindered ()peration 

of discharge orifice 6. As previously noted, due to the inherently sticky nature of liquid 

.·silicone rubber,. the attachment of valves constructed from the same to a container 2 ~- . 
20 . _be quite difficult, and often results in some type of unequal compression and/or distortion 

of the. marginal flange 4 ·of valve 3. Without the rolling diaphragm action of connector' 

. sleeve·7, any such distortion is communicated directly to the valve head 5, which in turn 

distorts discharge orifice 6, and alters important design characteristics such as its 

predetermined openi_ng 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 co~ctor sleeve 7 is preferably configured with sufficient flexibility that 

30 vibrations, sh<?ck impact forces, and the like applied to container 2 are absorbed and/or· 

dampened by shifting valve head· 5 on rolling connector sleeve 7, so as to avoid 

iriadvertent opening of discharge opening 6; In the event dispensing package 1 is. dropped 
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onto the floor, slainmed forcefully against a worksurface, 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 discharge orifi~ 6, 

arid tend to cause it to open inadvertently. However, the rolling connector• sleeve' 7 action . 

5 of valve 3 serves as a cushion or shock absorber for such shock impact forees, ~d 

thereby greatly alleviates the chance for the inadvertent discharge of fluid produ~t fu>in. 
dispensing package 1. In a similar manner, when dispensing container 1· is·used_for 

non-homogenous fluids, such as some types of salad dressings, or the like", whic;:h. are 

typically shook prior to use, comiector sleeve 7 assists in absorbing these vibrations;, and 

10. thereby prevent leakage. · ..... 

15 

Yet another example of the benefits achieved by this aspect of the present. 

invention is that connector sleeve 7 is preferably configured with sufficient fle~ibility that 

only very moderate pressures, substantially lower than the predetermined opening ·. 

pressure of valve 3, are required to shift valve head 5 fro~ the fully retra6ted.position 

(Fig. 7) to the fµlly extended position (Fig. 10), thereby improving the dispensi.D.g ''feel"· 
. .. 

of the package 1. When the user grasps container 2, even a very light squeeze .on. 

sidewalls 14 .and 15 will rollingly extend connector sleeve 7 and valve ~d .5· to the fully 

· . · extended and fully closed position shown in Fig. 10," at which point valve bCa4 ·s ruiit8, 
momentarily and further movement of the fluid product is resisted until additional· torces ·. 

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

than the predetermined opening pressure of valve 3. This motion of connector sleeve· 7 ·· 

and valve head 5 is sensed by the user through touch or feel, typically in the·forni of a· 

vibration or.ripple experienced in container sidewalls 14 and 15 when valve head 5 

reaches the fully ~xtended position (Fig. 10). This ripple motion signals the user th8t 

25 valve head 5 is fully extended, and that further pressure will cause valve 3 to sriap 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 lllustrated examples of dispensing package l, valve 3 is mounted within 

30 container 2 in a manner which causes valve head 5 to shift between the fully retracted .. · 

position shown in Fig. 7 wherein valve 3 is disposed wholly within the interior of·. 

oontainer 2 for safely storing valve 3, and the fully extended discharge position shown in 
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Figs .. 13 and.14 wherein valve head 5 and associated orifice 6 are disposed wholly outside . 

contamer 2 for neatly dispensing the fluid product therethrough. By shifting valve head 5 

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

within the contairier 2 when not in use, without sacrificing neatness when dispensing. 

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

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

diSpensing package is slammed down onto a surface, abutment between valve 3 and. the 

surface will prevent valve 3 from shifting to· the· fully extended position, and thereby keep 

orifice 6 closed to prevent inadvertent leakage. 

, 10 Dispensing package 1 is extremely versatile, being capable of easily and neatly 

· dispensing a wide variety of fluid products. the self .. sealing valve 3 is matched with both 

the container 2 and the type of liquid product 18 to be dispensed therefrom, so a8 to 

quickly and securely seal; yet readily open upon manipulation by the user,· without 
. . 

requiring excess pressure or forces. The resiliently flexible connector sleeve 7' which is 

15 . configured to doiible over and extend rollingly' accommodates for thermal expansion 
. . , 

· within container 2, absorbs shock impact forces to the container, accommodates for any 

niisalignment and/or distortion which mi~t be applied to the valve flange in attaching the 

same to the. container, and provides a unique dispensing feel which greatly facilitates 

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

20 . constant flow rate is established. therethrough, even when container 2 is subjected· to a· 
.. . 

relatively wide range of pressures. Valve 3 is also preferably corifigured such that o~. 

·discharge orifi~ · 6 is open, the amount of pressure required to. maintain fluid flow· is 

redu,ced, so as to provide greater ease of operation and control, without sacrificing secure. 

sealing. Dispensing_ package 1 is particularly adapted for .bottom dispensing 

25 configurations, shake containers, and other similar packaging concepts, without leakage. 

The reference numeral la (Figs. 20 .. 23) generally designates another dispensing 

package embodying the present invention, . which is particularly adapted for dispensing 

product from the top of the as~ociated container 2a. Since dispensing package la is 

similar to the previc)usly described dispensing package 1, similar parts appearing in Figs. 

30 1 .. 16 and Figs._.17 .. 23 respectively are represented by the same, corresponding reference. 

numeral, except for the suffix 11a 11 in the ·numerals of the latter. 

·The illustrated container 2a (Fig. 20) is particularly designed for top dispensing, 
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and includes a generally flexible, oblong container body that may be integrally· molded 

·from an appropriate synthetic resin material or the like, so as to create a .one:...piece­

conStruction that includes oppositely oriented sidewalls 14a and 15a, a top 16a, and a .· 

bottom 17a. The container sidewalls 14a and 15a are laterally flexible to pressuri.Ze and 
5 depressurize the interior of container 2a, and preferably have sufficient resiliency _or. 

stiffness that they automatically return to their original shape upon release of any exterrutl 

forces which are applied to container 2a to dispense a fluid product 18a therefrODJ.. 

The illustrated container top 16a (Figs. 20-21) includes a neck 20a~ whic;:his: · 
. .. 

rionnally in an upwardly opening orientation when not dispensing, and defines adischarge 

10 opening 21a about which the marginal portion 4a of dispensing valve 3a is positioned." . 

The free end of neck 20a includes an annularly shaped groove 22a having a·generally.h 

shaped longitudinal, cross-sectional configuration, which is shaped to closely receive the 

marginal portion 4a ·of valve 3a therein. A valve retainer ring 23a is positio~ adjacent 

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

15 Conta,iner base 17a has a substantially flat, annularly shaped outer bottom 25a··adapted to · 
abuttirigly support dispensing package la upright on an associated surface,_ "8uch. as a·····. 
countertop, sink, worksurface, or the like. In the dispensing package la shoWli. ill -Figs~ . 

: •' 

· 2~23~ dispensing valve 3a is positioned in a generally extended condition witlnn 
dispensing package 2a, as opposed to the generally recessed condition of valve:_3 in .. ·· 

20 dispensing package 1 (Figs. 1-17), as described hereinabove . 

. With reference to Figs. 17-:-19, the illustrated dispensing valve 3a i~ generaUy 

similar to previously described dispensing valVe 3, and comprising a marginal portion 4a, · . 

. a head portion Sa with a discharge orifice 6a therein, and a connector sleeve 7a, having. 
one end connec~ with marginal portion 4a, and the opposite end connected with head 

25 portion Sa. Connector sleeve 7a has a resiliently flexible construction, such that wheri 

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

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. J.,.17),. 

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

30 but simply shifts outwardly to apply opening forces to valve head Sa in a manner which 

causes orifice 6a to snap open, as described in greater detailed hereinafter. 

Theflange or marginal portion 4a (Figs. 17-19) of the illustrated dispensing valve . 

.,.22-



W097/0SOS5 PCT/US96/12095 . 

3a has an annular shape, with a substantially triangular cross-sectional configuration, 

. comprising an upper edge 30a, an outer edge 3la, and a bottom edge 32a; The marginal. 

portion 4a of valve 3a has a thickness between top and bottom edges 30a and 32a which 

is resiliently compressed upon attachment of retainer ring 23a to form a secure leak. 

· · 5 resistant seal therebetween. 

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

circular plan shape, and a generally.tapered construction which is thicker at the radial 

outside portion of valve head 5a, and thinner at the radial inside portion thereof. This 

·. tapered constructi~n assists in achieving the snap open/snap close action of valve 3a, as·. 
. . 

10 described.below. More specifically, in the illustrated example, valve bead 5a has an 

·.· exterior side or surface 38a, which has an arcwitely shaped side elevational configuration . 
. . 

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

predetermined radius. Valve head exterior surface 38 extends continuously between the 

exteriQr sidewalls of connector sleeve 7a. Valve head 5a also includes an interior side or 

15· -~a~ 39a, which has a marginal portion 40a with an arcuately shaped· side elevational · 

configuration which curves inwardly' toward the interior of dispensing package la, and is 

. ctefined by a second predetermined radius. · The· radius of marginal portion ·40a on interior 

surface 39a is larger than that of exterior surface 38a, 8uch that the two surfaces converge . 

. towai'd the center of valve head 5a at or adjoining orifice 6a, and provide the above-noted 

20 inwardly_tapered construction of valve head 5a. The interior surface 39a of valve head Sa 

also includes a center portion41a, which has a circular plan shape, with a substantially· 

.. planar or flat side elevational configuration, oriented generally perpendicularly to 

discharge orifice 6a. The center portion 41a of valve head 5a assists in improving the 

openilig 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 ou~ardly therefrom with a slight taper,_ ultimately merging into connector· 

sleeve 7a. Marginal edge 42a of valve head Sa 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 defme a circular edge 44a. 

30 The connector sleeve portion 7a of the illustrated dispensing valve 3a has a 

generally J-shaped longitudinal cross~sectional shape, comprising an annular base portion 

. in the form of a fir$t leg portion 46a, and a radially inwardly cylindrical sidewall. portion 

·. -23-



W097/05055 PCT/US96/l2095 

in the form of a second leg portion 45a. Comiector sleeve 7a has interior and ·exterior 

surfaces 47a and 48a respectively, which are spaced equidistantly apart along thelength :.: 
. . •: .· 

thereof, such that connector sleeve 7a has a substantially uniform thickness. One end 49a 

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

5 end 50a of connector sleeve 7a is connected with the marginal portion 4a of valv~ .3a. · 

The firSt and second leg portions 46a and 45a of connector sleeve 7a are niu~ally 

oriented at.an acute included angle, as measured between the exterior surfaces of. 

connector sleeve legs 46a and 45a, arid noted by the Gree~ letter theta ("Bi') ill Fig. 19. 

The connector sleeve leg portions 46a and 45a_join one another at an arC\iate portion 5la, 

10 which facilitates movement of the head portion 5a of valve Ja when dispensing produet · 

from the .container 2a. 

In the example illustrated in Figs. 17-19, the first fog portion 46a ofoo~tor 

sleeve 7a is shorter than the second leg portion 45a, and the included angle between them 

is iri the range of 65-85 degrees. Also, the first leg portion 46a of connectqr sleeve 7~.is 

15 oriented at an acute .angle relative to the axial centerline of the head portion 5a, which 

. extends through slit 56a. The outer edge 42a of valve 3a is. generally flat, and ~riented ... 

substantially parallel with the axial centerline of head portion 5a. The second leg portion . 

· 45a of connector sleeve 7 a is oriented at an acute angle to the axial centerline .of head : . 
portion 5a, at an angle in the range of.2-10 degrees. 

20 The connector sleeve 7a of the illustrated dispensing valve 3a has an inverted J~ · 

shaped. end portion 49a at the top of leg portion 46a, which. extends arcuately irito the 

head· portion Sa of valve 3a to further facilitate movement of the head portion·5·a. when 

·dispensing product from the container 3a. As previously noted, the outer. edge 42a of 

valve head Sa is spaced apart from the inside surface of the upper end of conneetor leg 

25 45a. This spacing between valve .head 5a 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 I-shaped end portion ~9a of 

connector sleeve leg portion 45a loops around approximately 1.80 degrees to attach tO ·· 
valve head portion 5a adjacent the outer margin of exterior surface 38a. 

30 In operation, dispensing package· la functions in the following manner. ·vatve 3a 
normally assumes the outwardly protruding orientation ·mustrated in Fig. 20, wherein · 

valve 3a r~mains substantially in its original molded. shaped without deformation, with a. 
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major portion of connector sleeve 7a as well as head portion 5a protruding outwardly 

from snap ring 23a:. When vaive· 3a is mountecr in the top of container 2a, as shown in 

the illustrated top dispensing package la, valve 3a is not .normally subjected to the 

hydraulic head pressure applied thereto by the fluid product 18a. 

5 To dispense product 18a from package la, the user .first inverts container 2a to the 

·upside down·orientation illustrated in Figs. 21-23. Preferably, discharge orifice 6a is 

. positioned directly over or aligned with the focation at which the fluid product 18a is t9 

be dispensed. Additional pressure is then coinmunicated with the interior of container 2a, · 
. . . . . . . . . ·. ·. 

s1lch as by manually flexing container sidewalls 14a and 15a inwardly; Connector sleeve · 
. . . 

10 .· 7a permits the head portion 5a of valve 3a to begin shifting axially outwardly toward the 
. . 

exterior of dispensing package la, as illustrated in Fig-. 22. The J-shaped configuration · 

of connect9r sleeve 7a assists in permitting the axial shifting of valve head portion Sa. . 

The elastic deformation of connector sleeve 7 a from its original molded shape geiierates a 

complex pattern of stresses within valve 3a which resiliently urges the same back• into its . 

. lS onginal or normal configuration, which forces include an outwardly directed torque 

.·applied by connector sleeve 7a to head portion Sa, which tends to resiliently urge 

discharge opening 6 toward its open position. 

When additional pressure is communicated with the interior of container :la, the · 

head pcmfori. Sa. o( valve 3a continues to shift outwardly by further longitudinal stretching 

20- of connecior sleeve 7a, and further enlargement of the plan shape of valve head Sa to · 

snap open to the fully open position illustrated in Fig. 23 in a nianner simibn' to that 

described in detail hereinabove with resi>eCt to dispensing valve 1. Since the upper end of · 

the second leg portion 45a is attached to head portion 5a adjacent its outer surface 38, ·a 

torque. is applied to head. portion 5a as the same 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 opeiling forces to valve head portion Sa. 

The reference numerals 3b .(Fig. 24), 3c (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 valves 3 and 3a, similar 

parts appearing in 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,.· 

similar to the previously described dispensing valve 3a, and operate in a siniilar manner. 

More specifically, dispensing valve 3b is similar to dispensing valve 3a, exceptthat the · · 

5 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 sunace 38b, such tbat valve 

head Sb has a tapered configuration, which is thinner at discharge orifice 6b. ·. · 

Dispensing valve 3c is simiiar to dispensing valve 3b, except that the opposite 
. . 

10 . surfaces 40c and 38c of valve head Sc are parallel, and of the same radius, such: that head 

portipn 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· asSQCia:tCd 
· ... 

head portion Sd, without the inverted J-shape 49c of valve 3c. Dispensing vaJ,ve 3,e is . 

siinnar to valve 3a, except that the upper end of -connector sleeve 7e attaches directly to. · · 

lS 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 Sf h8s 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) ge~~rally ' .. 

designate additional alternate dispensing valves· embodying the present invention;· : Since .. · 

20 dispensing. valves 3g-3i are similar to the previously described dispensing valves 3-3f, · 

similar parts appearing in Figs. 30-32 are represented by the same, corresp~~ ... 
. . 

reference numeral, except for the suffixes "g"-"i" respectively in the refere1:1ce nWrierals · 

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,. 

25 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 sullilar to 

previously described dispensing valve 3g, except that the oppos.ite surfaces 38h and 40h 

of head portion Sh intersect at discharge orifice 6h, such that they lack the circu:tar areas 

30 80 and 81 of dispensing valve 3g. Dispensing valve 3i is similar to previo~sly d~scribed. 

dispensing valve 3h, except that the exterior surface 40i of head portion Si is flat and 

-oriented generally perpendicular to the central axis of the valve 3i. 
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· In the foregoing description, it will be. readily appreciated by those skilled in 
. . 

• the art that modifications may· be made to the invention without departing from the 

. concepts disclosed herein. Such modifications are to be. considered as included in the 

following claims,· unless these claims by their language expressly state otherwise. . 
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The embodiments ·of an invention in which an exclusive property or privilege is .. 

claimed are defined as follows. 

1. A dispensing·package for fluid products, comprising: 

a container shaped to retain a selected fluid product therein, and having a '· 

5 discharge opening; and 

a dispensing valve for controlling the flow of the fluid product from said. 

container, having a marginal portion sealing about the discharge opening of sai~ 

container, a head portion including a central area with an orifice which opens to permit . · 

fluid flow therethrough in response to a predetermined discharge pressure withiri said 

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

predetermined discharge pressure, and a generally J-shaped connector sleeve: maving a . . .·· 

resiliently flexible construction with a first leg portion thereof connected witb~aid·· .. · 

marginal portion, and a second leg portion thereof connected with said head pQrtiqn; said 

. first and second leg portions being mutually oriented at an acute included angle~ 8nd· 
15 joining one another. at an arcuate portion which facilitates movement of said heaci 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. 

25 

3. A dispensing package as set forth. in claim 2, wherein: 
. . . 

said oonnector sleeve has a substantially uniform thickness between opposite 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 portion of said connector sleeve is oriented at an acute angle 

30 relative to the .axial . centerline of said head portion. 

5. A dispensing package as set forth in claim 4, wherein: 
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said marginal portion of said valve includes a genenllly flat outer edge oriented 

subsiantialiy parallel with the axial centerline of said head portion. 

6. A dispensing package as set forth in claim 5, wherein: 

5 said_ first leg portion of said_ comiector sleeve is oriented at an acute angle to the 

10 

15 

20. 

25 

30 

axial centerline of said head portion. . 

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

said arcuate portion of said connector.sleeve has a quarter-Circular shape. 

8.. A dispensing package as set forth in claim· 7 ~. wherein: 

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

9. A ·dispensing package as set forth in claim 8~ wherein: 

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. ~onnector 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 p(>rtion of said container. 

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 slibstantially uniform thickness between opposite end 
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portions thereof. 

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

·said head portion· has an axial centerline extending through said central area . 
5 thereof; and 

said second leg portion of said connector sleeve is oriented at an acute ·angle . 

relative to the axial centerline of said head portion. 

15. A dispensing pacla!.ge as set forth in claim 1, wherein: 
. . 

said head .portion has an axial centerline extending through said central area . 

· · ·thereof; and 

said marginal portion of said valve includes a. generally flat outer edge oriented. 

substantially parallel ·with the axial centerline of said. head portion. 

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

said he8d portion hits 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· cenierl~ of said head portion. 

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

said arcuate portion of said connector sleeve has a generally quarter-circulat 

shape. 

25 18. A dispensing package as set forth in claim l, wherein: 

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

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

said bead pQrtion 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. 
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20. A dispensirig package as set forth in claim 1, wherein: 

said second leg portion of said connector sleeve has an inverted I-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 having a container with 

a discharge opening therein, comprising: 

a dispensing valve for controlling the flow of fluid product from the container, 

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

10 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 predetermined discharge 

pressure, and a generally I-shaped connector·sleeve having a resiliently flexible 

construction with a first leg portion thereof connected with said marginal portion,· and a. · 

15 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 prodtict 

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 sleeve has an inverted I-shaped end 

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

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

a. conta~r shaped·. to retain a . selected. fluid product therein, and having a 

di.scharge opening; and 

a dispensing valve for controlling the flow of the fluid product from said 
. . . 

5 container~ having a marginal portion sealing about the discharge opening of said 

. · container, a head portion including a central area with an orifice which opens to permit 

fluid fl.ow 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, and a resiliently flexible connector sleeve having a first . 

· 10 end.portiQn thereof connected with said marginal portion, and a second end portion· 

· · thereof connected with said head portion; said second. end of said connector sleeve having . 

an fu.verted J-shape which extends arcuately into said head portion to facilitate movement 

. of ~aid head portion when dispensing product from said container. 

15 26. A dispensing package as set forth In claim 25, wherein: 

· said head portion has an exterior surface which interfaces with ambient 

. environment amt has a generally concave shape when viewed from outside said cpntainer. 

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

· 20 · sa.id head portion has an interior surface which interfaces with the fluid product iii 

25 

said container and has a center area and a generally inclined outer portion which taper~ 

inwardly toward said center area, such· that said exterior and interior surfaces converge 

toward the eentral area of said head portion to provide a tapered construction with 

reduced thickness adjoining said orifice. 

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 adja~ent upper portion of said connector sleeve. 

30 · 29. A dispensing package as set forth in claim 28, wherein: 

said connector sleeve has a generally linear medial portion disposed between said 

. first· and· sec0nd end portions. 
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30. A dispensing package as set forth in claim 29, wherein: 

said medial and first end portions of said head portion collectively form a J~shape. 

31. A dispensing package for fluid products, comprising: 

5 · a. container shaped to retain a selected fluid product therein, and ha,ving a . 

discharge opening; and 

a dispensing valve for controlling the flow of the fluid product from t;aid 

container' have 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 pe~it.·fluid · 

10. . flow therethrough in response to a predetermined discharge pressure withm. said .. · 

container, and closes to shut off fluid flow therethiough upon· removal of the 

predetermined discharge pressure; said head portion having an exterior surface· which. 
: .· . :. 

interfaces with ambient environment and has a generally. concave shape. when. viewed . 

from outside said container, and an interior surface which interfaces with fu.e fluid 

15 proouct 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 taperedc .. 

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 ~gmal 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 dispeming . _ 

_ 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. 

34. A dispensing package as set forth in claim 33, wherein: 
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said connector sleeve has a substantially uniform thickness between opposite end · 

portions thereof .. 
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35. A dispensing package for fluid products, comprising: 

5 a container shaped to retain a selected fluid product therein, and having a 

. discharge opening; arid 

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 P=rmit U'1id flow therethrough in response to a prooetennined discharge pressure widrin 

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 

~rfaces with &ntbient environment, and an iD.terior surface which interfaces with the , 

fluid. p~oduct in said container; said exterior sUrface and said interior surface of said head 
.·· . . 

15 portion tapering· inwardly toward said ceniral area, such that said exterior 8iid 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 comi.ector sleeve having a resiliently 

flexible· construction with a first leg portion thereof connected with said marginal portion, 
. . . . 

and a second leg portion therecif connected with said head portion; said first and second 

. leg portions being mutually oriented at an acute included angle, and joining one another at 

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

. 25 ·product frOm said container. 

30· 

37. · A dispensing package as set forth fu claim 36, wherein: 

said· first leg portion of said comi.ector sleeve is shorter than said second leg 

portion of.said connector sleeve. 

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

said connector sleeve has a substantially uniform thickness between opposite end. 
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