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(57) ABSTRACT 

A dispensing valve is provided for dispensing ?uid products. 
The valve includes a marginal portion, a ?exible valve head 
portion With a discharge ori?ce therein, and a ?exible 
connector sleeve having one end connected With the valve 
marginal portion and the opposite end connected With the 
valve head portion adjacent a marginal edge thereof. 
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DISPENSING VALVE 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation of com 
monly assigned, co-pending US. patent application Ser. No. 
10/180,746, ?led Jun. 26, 2002, entitled “DISPENSING 
VALVE,” (Parent Application), Which is a continuation of 
Ser. No. 09/812,129, ?led Mar. 19, 2001, entitled “DIS 
PENSING VALVE,” now US. Pat. No. 6,427,874 (Grand 
parent Application), Which is a continuation of Ser. No. 
08/886,567, ?led Jul. 1, 1997, entitled “DISPENSING 
PACKAGE,” now US. Pat. No. 6,279,783 (Great Grand 
parent Application), Which is a continuation of Ser. No. 
08/508,472, entitled “DISPENSING PACKAGE,” ?led Jul. 
28, 1995, now US. Pat. No. 5,839,614, (Great Great Grand 
parent Application), Which is a continuation-in-part of Ser. 
No. 08/240,264, ?led May 10, 1994, entitled “DISPENS 
ING PACKAGE,” now US. Pat. No. 5,439,143 (Great Great 
Great Grandparent Application), Which is a continuation of 
Ser. No. 08/39,896, ?led Mar. 30, 1993, now US. Pat. No. 
5,339,995 (Great Great Great Great Grandparent Applica 
tion), Which is a continuation of Ser. No. 08/ 804,086, ?led 
Dec. 6, 1991, now US. Pat. No. 5,213,236 (Great Great 
Great Great Great Grandparent Application). 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to product packaging, 
and in particular to a self-sealing valve for ?uid products, 
and the like. 

[0003] Many different types of packages or containers are 
presently available for packaging non-solid products of the 
type Which are capable of ?oWing, such as ?uid or ?uidized 
materials, including liquids, pastes, poWders, and the like, 
Which substances are collectively and generically referred to 
herein as “?uids”. Some such packages include a dispenser 
Which. permits a selected amount of ?uid to be discharged 
from the package, and then reseals to close the package. 

[0004] Self-sealing dispensing valves have been used in 
packaging for certain types of products, such as the con 
tainer disclosed in US. Pat. No. 4,728,006 to Drobish et al, 
Which is designed for shampoos, conditioners, and the like. 
HoWever, such valves have been knoWn to experience some 
types of sealing problems, and inconsistent dispensing char 
acteristics, particularly When the packages are exposed to 
signi?cant temperature variations. 

[0005] Valves constructed from most conventional plastic 
materials cannot be used in at least certain types of pack 
ages, since they either react With or adulterate the product. 
For instance, in food packaging, care must be taken to avoid 
the use of valve materials Which might contain any type of 
toxin. Furthermore, active ingredients in products can cause 
the valve to either embrittle or soften, thereby ruining the 
designed ?oW rate and/or self-sealing characteristics of the 
valve. 

[0006] Liquid silicone rubber valves have recently been 
used in some types of packaging, and have proven particu 
larly advantageous since the material is inherently quite 
inert, and Will therefore not either adulterate or react With the 
packaged product. Examples of such packaging are provided 
in applicant’s US. Pat. No. 5,033,655 to BroWn. Although 
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liquid silicone rubber possesses many attributes for use in 
packaging, it also has other characteristics Which render 
such applications problematic. For example, the surfaces of 
liquid silicone rubber parts are extremely tacky or sticky, 
having a very high coe?icient 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 ?ange Will stick tightly to the adjacent surfaces of 
the container and collar before the collar can be tightened 
securely enough to create a leak-resistant seal. Tightening of 
the collar often causes the valve ?ange, as Well as the entire 
valve to distort from its designed shape, thereby preventing 
the formation of a secure seal, and/or changing the intended 
dispensing and sealing characteristics of the valve. 

[0007] 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 operating pressures to Which the valve and 
container are repeatedly subjected. The unique imperforate 
nature of the surfaces of the liquid silicone rubber valve 
precludes the use of conventional adhesives. Hence, the 
attachment of the liquid silicone rubber valve to a container 
in a manner that Will not leak, and Will Withstand repeated 
pressurization and depressuriZation of the dispensing pack 
age is an important consideration. 

[0008] Another problem experienced With prior dispens 
ing packages relates to achieving a proper design balance 
betWeen the package container, valve, and ?uid product, so 
that the product can be repeatedly dispensed Without requir 
ing excess force, and Will neatly discharge only that amount 
of product Which is desired by the user, particularly in 
keeping With the type of product involved. For instance, 
When dispensing highly concentrated ?uid 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 results. In contrast, When using other types of 
?uid products, such as skin moisturiZers, tanning formulas, 
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 open 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 amount of pressure 
Which must be maintained on the container to sustain ?uid 
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 

[0009] One aspect of the present invention is a dispensing 
package for ?uid products and the like, comprising a con 
tainer having a dispensing valve mounted therein. The 
dispensing valve includes a marginal ?ange Which seals 
about a discharge opening of the container, and a valve head 
With an ori?ce therethrough Which opens and closes in 
response to the application and release of a predetermined 
discharge pressure to control ?uid ?oW therethrough. The 
valve includes a connector sleeve having one end connected 
With the valve ?ange, and an opposite end connected With 
the valve head adjacent a marginal edge thereof. The con 
nector sleeve has a resiliently ?exible construction, Whereby 
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When pressure Within the container is raised above the 
predetermined discharge pressure, the valve head shifts 
outwardly in a manner Which causes the connector sleeve to 
double over and then extend rollingly, and thereby apply a 
torque to the valve head Which assists in opening the ori?ce. 

[0010] Another aspect of the present invention is a dis 
pensing valve for ?uid product packaging and the like, 
having a marginal valve ?ange shaped to seal about a 
discharge opening of the container. The valve includes a 
valve head having a marginal edge, interior and exterior 
sides, and an ori?ce extending therebetWeen Which opens to 
permit ?uid ?oW therethrough in response to communica 
tion With a predetermined discharge pressure, and closes to 
shut olf ?uid ?oW therethrough upon removal of the prede 
termined discharge pressure. A connector sleeve With a 
resiliently ?exible construction, has one end connected With 
the valve ?ange, and the opposite end connected With the 
valve head adjacent to the marginal edge thereof, Whereby 
When pressure in excess of the predetermined discharged 
pressure is applied to the interior side of the valve head, the 
valve head shifts outWardly in a manner Which causes the 
connector sleeve to double over and then extend rollingly, 
and thereby apply a torque to the valve head Which assists 
in opening the ori?ce. 

[0011] Yet another aspect of the present invention is a 
dispensing package for ?uid products and the like, compris 
ing a container having a dispensing valve mounted therein 
for controlling the ?oW of ?uid product from the container. 
The dispensing valve includes a marginal valve ?ange, a 
valve head With an ori?ce Which permits ?uid ?oW there 
through, and a connector sleeve having one end connected 
With the valve ?ange, and an opposite end connected With 
the valve head adjacent a marginal edge thereof, such that 
the dispensing valve assumes a generally hat-shaped, side 
elevational con?guration Which normally projects inWardly 
toWard the interior of the container. The connector sleeve 
has a resiliently ?exible construction Which permits the 
valve head to shift outWardly through the valve ?ange by 
doubling over the connector sleeve, Which then extends 
rollingly outWardly. 

[0012] Yet another aspect of the present invention is a 
dispensing valve, comprising a marginal valve ?ange, and a 
valve head With an ori?ce therethrough Which selectively 
opens to permit ?uid ?oW in response to communication 
With a predetermined discharge pressure. The valve head is 
con?gured such that it assumes a generally convex orienta 
tion When the ori?ce is open. The dispensing valve also 
includes a connector sleeve, Which has a resiliently ?exible 
construction, With one end connected With the valve ?ange, 
and an opposite end connected With the valve head adjacent 
the marginal edge thereof, Whereby When pressure in excess 
of the predetermined discharge pressure is applied to the 
interior side of the valve head, the valve head shifts out 
Wardly in a manner Which causes the connector sleeve to 
double over and then extend rollingly, and thereby apply a 
torque to the valve head Which resiliently snaps the valve 
head into its convex orientation to quickly and fully open the 
ori?ce. 

[0013] Yet another aspect of the present invention is a 
self-sealing dispensing valve for ?uid product packaging 
and the like, comprising a marginal valve ?ange, and a valve 
head With an ori?ce therein Which selectively permits ?uid 
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?oW through the valve. The interior side of the valve head 
has an outWardly curving arcuate side elevational shape 
de?ned by a ?rst radius, While the exterior side of the valve 
head has an outWardly curving arcuate side elevational 
shape de?ned by a second radius, Which is less than the ?rst 
radius. A connector sleeve is provided With a resiliently 
?exible construction, and has one end connected With the 
valve ?ange, and the opposite end connected With the valve 
head. 

[0014] Yet another aspect of the present invention is a 
self-sealing dispensing valve for ?uid product packaging 
and the like, comprising a marginal valve ?ange, and a valve 
head having a discharge opening therein to selectively 
permit ?uid ?oW. The valve head includes an exterior side 
having an outWardly curving arcuate side elevational shape 
de?ned by a ?rst radius, and an interior side With a center 
portion having a generally ?at side elevational shape, and a 
marginal portion having an outWardly curving arcuate side 
elevational shape de?ned by a second radius, Which is 
greater than the ?rst radius. The discharge ori?ce extends 
from the center portion of the exterior surface to the interior 
surface of the valve head to achieve easy and complete 
opening of the discharge ori?ce When the predetermined 
discharge pressure is applied thereto, and secure and com 
plete closing of the discharge opening When the predeter 
mined discharge pressure is released. 

[0015] Yet another aspect of the present invention is a 
dispensing valve for ?uid product packaging, comprising a 
marginal valve ?ange, and a valve head having an ori?ce 
therein Which opens to permit ?uid ?oW therethrough in 
response to a predetermined discharge pressure, and closes 
to shut olf ?uid ?oW therethrough upon removal of the 
predetermined discharge pressure. The dispensing valve 
includes a substantially imperforate rolling diaphragm posi 
tioned betWeen and interconnecting the valve ?ange and the 
valve head, Which has a ?exible construction Which permits 
the valve head to shift betWeen a retracted position on an 
interior side of the marginal ?ange for storage, and an 
extended position on an exterior side of the marginal ?ange 
for dispensing. When pressure in excess of the discharge 
pressure, is applied to the container, the valve head ?rst 
shifts to the extended position, and then opens the ori?ce to 
discharge the ?uid product therethrough. Upon release of the 
pressure, the ori?ce ?rst closes to shut olf the ?oW of ?uid 
product therethrough, and the valve head then shifts to the 
retracted position for storage. 

[0016] Yet another aspect of the present invention is a 
valve, comprising a marginal valve ?ange, and a valve head 
having a marginal edge, interior and exterior sides, and an 
ori?ce extending therebetWeen Which in response to com 
munication With a predetermined discharge pressure, shifts 
to a fully open position to permit ?uid ?oW therethrough. A 
connector sleeve is provided, having a resiliently ?exible 
construction, With one end connected With the valve ?ange, 
and an opposite end connected With the valve head adjacent 
the marginal edge thereof, Which permits the valve head to 
shift With respect to the marginal valve ?ange in a manner 
Which causes the connector sleeve to double over and then 
extend rollingly, and thereby apply an outWardly directed 
torque to the valve head Which tends to open the ori?ce. The 
valve head is con?gured With a plan shape Which expands or 
dilates as the ori?ce is shifted to the fully open position, 
Which expansion is resisted by the connector sleeve, so as to 
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inwardly compress the valve head, Which inward compres 
sion and torque applied to the valve head by the connector 
sleeve combine to resiliently maintain the ori?ce in the fully 
open position, Whereby that pressure required to maintain 
?uid ?oW through the ori?ce is substantially less than the 
predetermined threshold pressure, so as to provide greater 
ease of dispensing and ?oW control. 

[0017] Yet another aspect of the present invention is a 
dispensing package and associated valve for ?uid products 
and the like, comprising a container having the dispensing 
valve mounted therein. The dispensing valve controls the 
?oW of ?uid product from the container, and has a marginal 
portion sealing about a discharge opening of the container. 
The valve also has a head portion including a central area 
With an ori?ce Which opens to permit ?uid ?oW therethrough 
in response to a predetermined discharge pres sure Within the 
container, and closes to shut off ?uid ?oW therethrough upon 
removal of the predetermined discharge pressure Within the 
container, and closes to shut off ?uid ?oW therethrough upon 
removal of the predetermined discharge pressure. The valve 
includes a generally J-shaped connector sleeve, having a 
resiliently ?exible construction With a ?rst leg portion 
thereof connected With the marginal portion, and a second 
leg portion thereof connected With the head portion. The ?rst 
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. 

[0018] Yet another aspect of the present invention is a 
dispensing package and associated valve for ?uid products 
and the like, comprising a container having the dispensing 
valve mounted therein. The dispensing valve controls the 
?oW of ?uid 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 
ori?ce Which opens to permit ?uid ?oW therethrough in 
response to a predetermined discharge pressure Within the 
container, and closes to shut off ?uid ?oW therethrough upon 
removal of the predetermined discharge pressure. The valve 
also has a resiliently ?exible connector sleeve, including a 
?rst end portion thereof connected With the marginal por 
tion, and a second end portion thereof connected With the 
head portion. The second end of the 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. 

[0019] Yet another aspect of the present invention is a 
dispensing package and associated valve for ?uid products 
and the like, comprising a container having the dispensing 
valve mounted therein. The dispensing valve controls the 
?oW of ?uid 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 
ori?ce Which opens to permit ?uid ?oW therethrough in 
response to a predetermined discharge pressure Within the 
container, and closes to shut off ?uid ?oW therethrough upon 
removal of the predetermined discharge pressure. The valve 
also has a head portion including an exterior surface Which 
interfaces With ambient environment and has a generally 
concave shape When vieWed from outside the container, and 
interior surface Which interfaces With the ?uid product in the 
container and has a central area and a generally inclined 
outer portion Which tapers inWardly toWard the center area, 
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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 ori?ce. 

[0020] Yet another aspect of the present invention is a 
dispensing package and associated valve for ?uid products 
and the like, comprising a container having the valve 
mounted therein. The dispensing valve controls the ?oW of 
?uid 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 ori?ce 
Which opens to permit ?uid ?oW therethrough in response to 
a predetermined discharge pressure Within the container, and 
closes to shut off ?uid ?oW therethrough upon removal of 
the predetermined discharge pressure. The head portion has 
an exterior surface Which interfaces With ambient environ 
ment, and an interior surface Which interfaces With the ?uid 
product in the container. The exterior and interior surfaces of 
the head portion taper 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 con 
struction With reduced thickness adjoining the ori?ce. 

[0021] The principal objects of the present invention are to 
provide a dispensing package and an associated self-sealing 
valve Which are capable of easily and neatly dispensing a 
Wide variety of different types of ?uid products. The self 
sealing valve is matched With both the container and the type 
of ?uid 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. In preferred 
embodiments, the valve includes a resiliently ?exible con 
nector sleeve Which is con?gured to apply a torque to the 
valve head Which assists in opening the ori?ce. The con 
nector sleeve has su?icient ?exibility that pressure increases 
in the interior of the container, such 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 
ori?ce. The connector sleeve is also con?gured to provide 
su?icient ?exibility that any misalignment and/or distortion 
of the valve ?ange When attached to the associated container 
are not transmitted to the valve head, thereby permitting 
unhindered opening and closing of the ori?ce. The connector 
sleeve is also con?gured to provide su?icient ?exibility that 
shock impact forces, and the like applied to the container are 
absorbed by shifting the valve head on the connector sleeve, 
so as to avoid inadvertent opening of the valve ori?ce. The 
valve is con?gured to provide a generally constant ?oW rate 
therethrough, even When exposed to a relatively Wide range 
of container pressures. For those products Wherein a sub 
stantial amount of material is typically dispensed per appli 
cation, the valve is con?gured such that once the ori?ce is 
shifted open, the amount of pressure required to maintain 
?uid ?oW through the ori?ce is reduced, so as to provide 
greater ease of operation, Without sacri?cing secure 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 
costs, and an uncomplicated design. design. The overall 
package is e?icient in use, economical to manufacture, 
capable of a long operating life, and particularly Well 
adapted for many different proposed uses. 
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[0022] These and other advantages of the invention Will be 
further understood and appreciated by those skilled in the art 
by reference to the following Written speci?cation, claims 
and appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a perspective vieW ofa dispensing pack 
age embodying the present invention, Wherein a portion 
thereof has been broken aWay to reveal a self-sealing valve 
mounted in a bottom portion of an associated container. 

[0024] 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 and fully 
closed position. 

[0025] 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 
fully open position. 

[0026] FIG. 4 is an enlarged, fragmentary top vieW of the 
valve. 

[0027] FIG. 5 is an enlarged, side elevational vieW of the 
valve. 

[0028] FIG. 6 is an enlarged, cross-sectional vieW of the 
valve. 

[0029] FIG. 7 is an enlarged, cross-sectional vieW of the 
valve installed in an associated container, With the valve 
shoWn in the fully closed and fully retracted position. 

[0030] FIG. 8 is an enlarged, cross-sectional vieW of the 
valve installed in an associated container, With the valve 
shoWn in a fully closed, and partially retracted position. 

[0031] FIG. 9 is an enlarged, cross-sectional vieW of the 
valve installed in an associated container, With the valve 
shoWn in a fully closed and partially extended position. 

[0032] 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. 

[0033] 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. 
[0034] FIG. 12 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 
the valve head portion of Which is shoWn continuing to snap 
outWardly. 
[0035] FIG. 13 is an enlarged, cross-sectional vieW of the 
valve installed in an associated container, With the valve 
shoWn in a fully open, and fully extended position, Wherein 
the valve head portion of Which is shoWn snapped fully 
outWardly. 
[0036] FIG. 14 is an enlarged, bottom plan vieW of the 
valve shoWn in the position illustrated in FIG. 13. 

[0037] FIG. 15 is an enlarged, cross-sectional vieW of the 
valve installed in an associated container, With the valve 
shoWn in a fully closed, and partially extended position 
abutting a container closure. 
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[0038] FIG. 16 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 abutting 
an alternative container closure. 

[0039] FIG. 17 is an enlarged, fragmentary top plan vieW 
of another dispensing valve embodying the present inven 
tion. 

[0040] FIG. 18 is an enlarged, fragmentary bottom plan 
vieW of the valve shoWn in FIG. 17. 

[0041] FIG. 19 is an enlarged, cross-sectional vieW of the 
valve shoWn in FIGS. 17-18. 

[0042] FIG. 20 is an enlarged, vertical cross-sectional 
vieW of the valve shoWn in FIGS. 17-19 installed in an 
associated top dispense container, With the container in a 
fully upright orientation, and the valve in a fully closed 
position. 
[0043] 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 inverted 
orientation, and the valve in its fully closed position. 

[0044] FIG. 22 is an enlarged, cross-sectional vieW of the 
valve and associated top dispense container 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. 

[0045] 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 the 
valve in a fully open, and fully extended position, Wherein 
the valve head. portion is shoWn snapped fully outWardly. 

[0046] FIG. 24 is an enlarged, cross-sectional vieW of yet 
another valve embodying the present invention. 

[0047] FIG. 25 is an enlarged, cross-sectional vieW of yet 
another valve embodying 

[0048] FIG. 26 is an enlarged, cross-sectional vieW of yet 
another valve embodying the present invention. 

[0049] FIG. 27 is an enlarged, cross-sectional vieW of yet 
another valve embodying the present invention. 

[0050] FIG. 28 is an enlarged, fragmentary, bottom plan 
vieW of yet another valve embodying the present invention. 

[0051] FIG. 29 is an enlarged, cross-sectional vieW of the 
valve shoWn in FIG. 28. 

[0052] FIG. 30 is an enlarged, cross-sectional vieW of yet 
another valve embodying the present invention. 

[0053] FIG. 31 is an enlarged, cross-sectional vieW of yet 
another valve embodying the present invention. 

[0054] FIG. 32 is an enlarged, cross-sectional vieW of yet 
another valve embodying the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0055] For purposes of description herein, the terms 
“upper”, “loWer”, “right”, “left”, “rear”, “front”, “vertical”, 
“horizontal”, and derivatives thereof shall relate to the 
invention as oriented in FIGS. 1-3. HoWever, it is to be 
understood that the invention may assume various altema 
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tive orientations and step sequences, except Where expressly 
speci?ed to the contrary. It is also to be understood that the 
speci?c devices and processes illustrated in the attached 
drawings, and described in the following speci?cation are 
simply exemplary embodiments of the inventive concepts 
de?ned in the appended claims. Hence, speci?c dimensions 
and other physical characteristics relating to the embodi 
ments disclosed herein are not to be considered as limiting, 
unless the claims expressly state otherwise. considered as 
limiting, unless the claims expressly state otherWise. 

[0056] The reference numeral 1 (FIG. 1) generally desig 
nates a dispensing package embodying the present inven 
tion. Dispensing package 1 is particularly adapted for dis 
pensing ?uid products, such as liquid soaps, household 
cleaners, polishes, moisturizing creams, foodstuffs, and the 
like, and includes a container 2 With a self-sealing dispens 
ing valve 3 mounted therein. Valve 3 includes a marginal 
?ange 4, a valve head 5 With a discharge ori?ce 6 therein, 
and a connector sleeve 7, having one end connected With 
valve ?ange 4, and the opposite end connected With valve 
head S adjacent a marginal edge thereof. Connector sleeve 
7 has a resiliently ?exible construction, such that When 
pressure Within container 2 is raised above a predetermined 
amount, valve head 5 shifts outWardly (FIGS. 8-15) in a 
manner Which causes connector sleeve 7 to double over and 

then extend rollingly. 

[0057] The container 2 illustrated in FIGS. 1-3 is particu 
larly designed for bottom dispensing, and includes a gener 
ally ?exible, oblong container body 12 supported on a 
substantially rigid base 13. Container body 12 is preferably 
integrally molded from an appropriate synthetic resin mate 
rial or the like, so as to create a one-piece construction that 
includes oppositely oriented sideWalls 14 and 15, a top 16 
and a bottom 17. The container sideWalls 14 and 15 are 
laterally ?exible to pressuriZe and depressuriZe the interior 
of container 2, and preferably have su?icient resilience or 
sti?fness that they automatically return to their original shape 
upon release of any external forces Which are applied to 
container 2 to dispense a ?uid product 18 therefrom. 

[0058] The container bottom 17 illustrated in FIGS. 2 and 
3 includes a doWnWardly opening neck 20, Which de?nes a 
discharge opening 21 about Which the marginal ?ange 4 of 
valve 3 is positioned. As best illustrated in FIGS. 7 and 8, the 
free end of neck 20 includes an annularly shaped groove 22 
having a general L-shaped longitudinal cross-sectional con 
?guration, Which is shaped to closely receive the marginal 
?ange 4 of 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. Container base 13 (FIGS. 2 & 3) has a substantially ?at 
bottom 25 adapted to abuttingly support dispensing package 
1 on an associated surface, such as a countertop, sink, 
Worksurface, or the like. Neck 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 pack 
age 1, as explained in greater detail hereinafter. 

[0059] With reference 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 the ?uid product 18 in container 2, and an 
oppositely oriented exterior side Which interfaces With ambi 
ent environment. Valve 3 is preferably molded from a 
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resiliently ?exible material, and in the illustrated example 
comprises a silicone rubber Which is substantially inert so as 
to avoid reaction With and/or adulteration of the ?uid 
product being packaged. In one Working embodiment of the 
present invention, valve 3 is produced at relatively high 
speeds through the molding of liquid silicone rubber. 

[0060] The illustrated marginal ?ange portion 4 (FIGS. 
4-6) of valve 3 has an annular plan shape, and a substantially 
L-shaped cross-sectional con?guration, comprising an inner 
edge 30, an outer edge 31, a bottom 32, and a top 33 With 
an outer rim 34 upstanding therefrom. Marginal valve ?ange 
4 has substantial thickness betWeen the bottom 32 and top 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 ?ange 4 positively locks valve 
3 in neck groove 22 to prevent any radial movement 
therebetWeen. 

[0061] The illustrated head portion 5 (FIGS. 4-6) of valve 
3 has a circular plan shape, and a generally tapered con 
struction 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 speci?cally, in the illustrated example, valve head 5 
has an exterior side or surface 38, Which has an arcuately 
shaped side elevational con?guration Which opens or curves 
outWardly, toWard the exterior of dispensing package 1, and 
is de?ned by a ?rst, predetermined radius. Valve head 
exterior surface 38 extends continuously betWeen the inte 
rior 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 con 
?guration Which opens or curves outWardly, toWard the 
exterior of dispensing package 1, and is de?ned 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 converge toWard the center of 
valve head 5 at or adjoining ori?ce 6, and provide 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, With a substan 
tially planar or ?at side elevational con?guration, oriented 
generally perpendicularly to discharge ori?ce 6. The center 
portion 41 of valve head 5 assists in improving the opening 
and closing characteristic of valve 3, as set forth beloW. The 
outer perimeter of valve head 5 is de?ned by a circular 
marginal edge 42, Which 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 marginal portion 40 and the 
center portion 41 of valve head 5 de?nes a circular edge 44. 
The outside diameter of valve head 5, as measured along 
marginal edge 42 is substantially smaller than the inside 
diameter of marginal ?ange 4, as measured along inner edge 
30. As explained in greater detail beloW, this spacing 
betWeen valve head 5 and marginal ?ange 4 permits valve 
head 5 to shift freely in an axial direction through the center 
of marginal ?ange 4. 

[0062] The connector sleeve portion 7 illustrated in FIGS. 
4-6 is in the form of a rolling diaphragm, having a holloW 
circular plan con?guration, and a generally J -shaped longi 
tudinal cross-sectional shape, comprising a cylindrical side 
Wall portion 45, and a radially outWardly extending base 
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portion 46. Connector sleeve 7 has interior and exterior 
surfaces 47 and 48 respectively, Which are spaced equidis 
tantly 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 valve head 5 adjacent the marginal 
edge 42 thereof, and the opposite end portion 50 of connec 
tor sleeve 7 is connected With the inner edge 30 of marginal 
valve ?ange 4. The 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 ?ange 7 at a medial portion of inner edge 30, 
such that the base portion 46 of connector sleeve 7 ?ares in 
a radially inWardly direction from marginal valve ?ange 46, 
and also protrudes outWardly toWard the exterior of dispens 
ing package 1 at an arcuate portion 51 of connector sleeve 
7. The arcuately ?ared shape of connector sleeve portion 51 
assists connector sleeve 7 in ?rst doubling over, and then 
rollingly extending as valve head 5 shifts outWardly in the 
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 7 intersects 
the exterior surface 38 of valve head 5 at an angle Which 
de?nes a circular edge 52. In the illustrated example, the 
exteriormost area of sleeve arcuate portion 51 is disposed 
substantially in-line With or slightly interior of the bottom 32 
of marginal ?ange 4, so as to facilitate fabrication. The 
length of connector sleeve 7 is preferably selected su?i 
ciently short to prevent the same from folding in behind 
valve head 5 When valve 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. 

[0063] The illustrated one-piece valve 3 has a hat-shaped 
side elevational con?guration in its original, normal condi 
tion, Wherein valve head 5 assumes a generally concave 
shape. The resilient ?exibility of connector sleeve 7 permits 
the same to double over and then extend rollingly in the 
manner described hereinafter. Connector sleeve 7 acts as a 

rolling diaphragm With valve head 5 mounted at the center 
thereof in a manner Which permits valve head 5 to shift or 
?oat freely inWardly and outWardly in an axial direction With 
respect to the opening 21 in container neck 20. 

[0064] In the illustrated example, discharge ori?ce 6 
(FIGS. 4-6) has a cross-slit 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 5511 and 55b 
positioned slightly inWardly from the outer edge 44 of center 
portion 41. Ori?ce slits 55 and 56 de?ne four ?aps or pedals 
57 Which ?ex inWardly and outWardly to selectively permit 
the ?oW of ?uid product through valve 3. Slits 55 and 56 are 
preferably formed by slicing through the center portion 41 of 
valve head 5, Without removing any substantial amount of 
material therefrom, so that the opposite side faces 58 and 59 
(FIGS. 13 & 14) of valve ?aps 57 closely seal against one 
another When discharge ori?ce 6 is in its normally, fully 
closed position. The length and location of slits 55 and 56 
can be adjusted to vary the predetermined opening and 
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closing pressures of valve 3, as Well as other dispensing 
characteristics of dispensing package 1. The side faces 58 
and 59 of each valve ?ap 57 intersect at their free ends to 
de?ne an end edge 60. That portion of valve head 5 disposed 
betWeen marginal portion 40, marginal edge 42, slit ends 
5511 and 55b, and exterior surface 38 de?nes a ring portion 
61 of the valve head 5, Which functions in the manner 
described in detail hereinafter. 

[0065] It is to be understood that ori?ce 6 may assume 
many different shapes, siZes and/or con?gurations in accor 
dance With those dispensing characteristics desired. For 
example, ori?ce 6 may comprise a single slit, particularly 
When smaller or narroWer streams are desired. Ori?ce 6 may 
also include three or more slits, particularly When larger or 
Wider streams are desired, and/or the ?uid product contains 
aggregates, such as some types of salad dressings, and the 
like. Other forms of ori?ce 6, such as holes, duck bills, etc. 
may also be incorporated into valve 3. 

[0066] Self-sealing dispensing valve 3 is preferably espe 
cially con?gured for use in conjunction With a particular 
container 2, and a speci?c type of ?uid product, so as to 
achieve the exact dispensing characteristics desired. For 
example, the viscosity and density of the ?uid product are 
both important factors in designing the speci?c con?gura 
tion of valve 3, as is the shape, siZe, and strength of container 
2, particularly When dispensing package 1 is con?gured for 
bottom dispensing. The rigidity 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 desire 
dispensing characteristics, and should be carefully matched 
With both the container 2 and ?uid material 18 to be 
dispensed therefrom. 

[0067] One Working embodiment of the present invention 
is particularly designed to dispense ?uid household products 
therefrom, such as dishWasher detergents, liquid soap, mois 
turiZing creams, foodstuffs, and the like. When such ?uid 
product materials are to be dispensed from a bloW molded, 
polypropylene container With valve 3 positioned at the 
bottom 4 thereof for bottom dispensing, one speci?c valve 
3 found to be particularly suited is as folloWs. The outside 
and inside diameters of marginal valve ?ange 4 are 0.7000 
and 0.5802 inches respectively, While the outside diameter 
of the marginal edge 42 of valve head 5 is 0.4391 inches, and 
the outside diameter of center portion 41 is around 0.2212 
inches. The thickness of connector sleeve 7 is approximately 
0.0130 inches, and has an overall height, as measured from 
the bottom 32 of marginal ?ange 4 to the edge 52 of valve 
head 5, of 0.1159 inches. The radius of valve head exterior 
surface 38 is 0.2900 inches, While the radius of the marginal 
portion 40 of interior surface 39 is 0.0350 inches. Hence, the 
total thickness of valve head 5 at marginal edge 42 is around 
0.0778 inches and around 0.0530 inches at the middle of 
center portion 41. The overall height of valve 3, as measured 
from the bottom 32 of marginal ?ange 4 to the top of center 
portion 41 is approximately 0.2402 inches. Slits 55 and 56 
have a length of around 0.2200 inches, and are centered 
squarely in valve center portion 41. The valve is molded 
integrally from a liquid silicone rubber of the type manu 
factured under the trademark “SILASTIC LSR” by DoW 
Corning Corporation. 

[0068] Experimental tests conducted on valves having the 
above-identi?ed speci?c dimensions and characteristics 














