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DISPENSING PACKAGE FOR FLUID PRODUCTS AND THE LIKE

ABSTRACT OF THE DISCLOSURE

A dispensing package is provided for fluid products,
such as licuids, pastes, powders and the like. The package
comprises a container in which the product 1s packaged, and a
self-sealing dispensing valve which automatically opens and
cloges in response to the application and removal of a
predetermined threshold pressure, A removable closure may be
provided to cover the dispensing valve and prevent inadvertent
discharge of the product during transport, storage and other

similar conditions.
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DISPENSING PACKAGE FOR _FLUID PRODUCTS AND THE LIKE
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BACKGROUND OF THE TINVENTION

The present invention relates to product
packaging, and in particular to a dispensing package fox
fiuid products, and the lilke.

Many dlfferent types of packages or containers are
pregsently avallable for storing non-solid products of the
tvpe which are capable of flowing, such as fluid or
flnidized materials, 1including ligqulds, pastes, powders, and
the like, which substances are collectively and generically
rafarred to herein as "flulds.'" Some such packades include
a dispenser which permits a selected amount of fluid to oe
discharged from the package, and then reseals to closz the
package.

Self-sealing dispensing valves have been used 1In
pnckaging for certaln types of preoducts, sucn as the
rontainer disclosed in U.S. Patent No. 4,728,006 to Drobish
at. al., which ls designed foxr shampoos, conditlonars, and
the llke. Howaver, such valves can exparience sealing
problema, and lnconesistent dispensing flow rates,
particnlarly when the packages are exposed to =zigniflicant
temparatura variationa. For Instance, 1ln most porlklons of
Morth Amarinn, the ambilent temperature varles greatly
throughout: the yeaay, which resulta in some dagres of
temperature chanqes inside even alr-conditioned builldings,
particularly between nighttine and daytime. For packages
cdesignad for use in special places, such aa a household
shower or bath, the temperature In the room can shift quite
drastically during use. Dispensing packages used Lln such
anvironmenta nxperience difficulty in maintailning consistent

“1low and sealing characteristlcs.
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Furthermore, valves constructed from most
conventional plastic materials cannot be used in certain
types of packages, since theerither react with or
adulterate the product. For instance, in food packaging,
care must be taken to avoid valve materials which contain
any type of toxins. 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.

Another drawback generally associated with prior
art dispensing valves is their inability to consistently
permit a preselected amount of air to be drawn or sucked
back into the container after dispensing, while at the same
time, maintaining a tight, secure seal that will prevent
leakage even when the container is hung in an inverted
orientation. When using containers of the type that have
resiliently flexible sidewalls, the lack of sufficient air
sucked back through the valve causes the container walls to
at least partially collapse, thereby making further
dispensing more difficult, and typically preventing, or at
least greatly frustrating the user from getting all of the

fluid out of the container.

SUMMAR o o} LNV,

The present invention provides a

dispensing package with a self-sealing valve

which securely seals upon the removal of a predetermined
threshold pressure, so as to prevent the fluid product from
drying out, losing flavor, or otherwise changing the
product's original characteristics by virtue of exposure to
ambient air. The self-sealing dispensing valve accurately
controls the flow rate of product out of the container, so
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23 to consistently dispense a predetermined amount of
product at esach use, throughout tha life of the packadge.
Preferably, the dispensing valve is constructed from a
ligmid silicone rubber, which i3 completely inert, and will
not react with or adulterate the product. The opening and
closing characteristics of the valve remain unaltered even
when the package is exposed to substantial temperature
fluctuationg. The non-stick nature of the ligquid silicona
riubber valve prevents the valve Zrom fouling, and assists in
cleaning excess product from the same. A unique groove and
rib arrangeunent salectively supports slit orifice portions
of the valve in a trampoline-like Ffashion to insure proper
suck back of the air into the container after dispensing,
whils at the same time providing a secure, leak resiztant
saal.  The valva 1 efficient In use, economical to

manufacture, capable of a long operating life, and

'O

particularly well adapted for the proposed uses.
These and other advantages of the invention will

ba further understood and appreciated by those akilled in

tthe art by reference to the following written specification,

claime and appended drawlings,

BRIEF DESCRIPTION OF THE DRAWTNGS

—r - — - gy gl

Fig. 1 1s an exploded, vertlecal cross-—zsectional
view of a dlspensing package embodylng the present
.nventlon, includlng a contalner, a gsell~sealing dlspensing
valve, and a closure.

Flg. 2 1ls a vertical crossg-sectioral view of the
dispensing‘package 1Lllustrated In Flg. 1, wherein the valve
18 pogitioned on a lip of the containar, and the c¢losure is

digaasamnbhlad,
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Fig. 3 1is a vertical cross-sectional view of the
dispensing package illustrated in Fig. 2, wherein a collar
portion of the contailner has been crimped about a flange
portion of the valve to securely mount the valve therein,
and the closure 1s disassenbled.

Flg. 4 is a vertilcal cross-sectional view of the
dispensing package illustrated in Fig. 3, with the closure
attached to the valve.

Flg. 5 1ls a Eragmentary front elevatlonal view of
anothar ambodlment of the present inventlion, particularly
cshowing a dlgpensing valve mounted 1in a bottom portion of
the container.

Fig. 6 13 an elevational view of another
emhbodiment of the presant invention, particularly showing a
tnbe type dlspensing package with one end copen to f£ill the

tiibhe.

Fig. 7 1s an =levational view of the dispensing
package illustrated in Fig. 6, wherein the tube has been
filled with fluid product througn the open end, and the open
end has bhbeen closad.

Fig. 8 1s an exploded vertical crogss~sactional
view of another embkodiment of the present invention,
particularly showing a self-sealing dispensing valve crimped
into a removable cap.

Flg. 9 1s an exploded vertical cross-sectional
viaw of anothar ambodlment of the present invention,
comprilsing a contalner, a self-asaling dispensing valve, a
anap-on retalner ring, and a c¢losure cap.

Flg. 10 ls a vertical crosa~-gsectlonal vlew of the

dispensing package illustrated Iin Fig. 9, wherein the valve
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has been set 1n place on an upper lip portion of the
container.

Fig. 11 is a vertical cross~sectional view of the
dispensing package illustrated in Fig. 10, wherein the
snap-on retainer ring has been positioned over the valve,
but not yet snapped in place.

Fig. 12 1s a vertical cross~sectional view of the
dlspenscing package lllustrated in Flg. 11, whereln the
snap-on retalner ring has keen snapped in place on the
container, so as to compress a flange portion of the valve
therebetween.

Ficg., 13 1ls a vertical cross-sectional view of the
dispensing package 1llustrated in Fig. 12, wherein the
closure canp has been snappaed in place over the valve.

Fig. 14 1s a top plan view of an alternate
asnl l-sealing dispensing valve embodying the present
invention.

Pig. 15 is a longitudinal cross-gsectional wview of
the diapensing valve 1llustrated in Fig., 14, taken along the
line XTV-XTIX of Fig. 14,

Fig. 16 1is a bottom plan view of the dispensing
valve Lllustrated in Fig. 14.

Flg. 17 1s a vertical cross-sectlonal view of
another embodiment of tha present Ilnventlion, comprising a
contalner with a pop-up self-sealling dispensing valve
crimpead thereain, shown in an extended operational position,
wlth a cliosura shown Ln a disassiembled condition,

Flg. 18 1ls a vertlcal cross-—gectional visw of the
dlspensing package 1llustrated in Fig. 17, wherein the
dispensing valve 13 shown in a retracted closed posltion,

wlith the closure disassembled.
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Fig. 19 1s a vertical cross-sectional view of the
dispensing package lllustrated in Fig. 18, with the closura
assembled on the valve and the container to positlvely
ratain the dispensing valve in the retracted closed
position.

Fig. 20 1s a vertical cross-sectional view of an
alternate pop-up self-sealing valve design embodying the
presaent invention.

Fig. 21 iz a vertical cross-sectlional view of the
valve illustrated Ln Flg. 20, shown in a retracted position
and with a shrink wrap closure thereon.

Flig. 1A 1s an exploded, vertical cross-secticnal
7liew of a dispensing package =mbodying the presant
inventlion, i1ncluding a container, a self-sealing dispensing
valve, and a closura.

Fig. 2A is a vertical cross~sectional view of the
dispensing package 1illustratad in Fig. 1A, shown in a fully

agsembled condition, and with the closure attached for

storage.

Fig. 3A 1la a perspective view of the valve, with a

Flangn portion thareof broken away.

Flg. 4A ls an enlarged bottom plan view aof the

valve.

Fig. SA.is an enlarged top plan view of the valve,

Flg. 6A 18 a cross~sgectional view of the valva,
taken along the line VI-VI of Filig. 4A.

Flg. 74 1a a cross-aectlional view of the valve,
caken along the line VITI-VITI of Fig. 4A.

Fig. 8A la a crosas-gactional view of the valve,

taken along the line VIII-VIII of Fig. 5A.

N
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Fig. 9A 1s a partially diagrammatic view of the
dispensing package, shown in an inverted conditicen with the

valve orifice in a closed position.

Fig. 10A is an enlarged cross-sectional view of
the valve shown 1n the closed positlon assumed when the
package is In the condlitlion illustrated in Fig. 9A,.

Flg. 11A is a partially diagrammatic view of the
dlgpensling package shown in Fig. 94, but with the sidewalls
Flexed Inwardly to compress the package and dlspense fluid
product through the valve shifted into an outwardly open
poslition.

Fig. 12A 1s an enlarged cross-sectional view of
the valve shown in the outwardly open pogition, assumed when
tha package i1g in the condition illustrated in Fig. 11A4.

Fig. 13A is a partilally diagrammatic view of the
digpensing package 1llustratad in Figs. %A and 113, but with
the dispensing pressure raleased, so that the sidewalls
retilxn to thelr origlnal positicn, and thereby shift the
valve into the inwardly open position to draw alr back into
the containar.

Flg. 14A is an enlarged cross~gectional viaw of
the valve shown 1n the lnwardly open position assumed when
the package is In the condltion illustrated in vig. 12A.

Flg. L5A 1ls a lataral cross~sectiona1 view of a

second ambodiment of the valve.

Flg. 16A 1a a lataral cross-gectional view of a

third embodiment of the valva.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

For purposes of descr.ption hereln, the terms
"upper," "lowear," Yright," "left," Y%rear," Yfront,?
"vertical," Yhorizontal," and derivatives thereof shall

m7u~



relate to the invention as oriented in the referenced
figures. However, it is to be understood that the invention
may assune various alternative orientationsz, except where
expressly specified to the contrary. It is also to be
understood that the speclflc devices and processes
illustrated in the attached drawings, and described in the
following speciflcatlion are simply exemplary embodiments of
the inventive concepts defined in the appended clainsg.
Hance, gpecific dimenslons and other physical character~
lstlcs relating to the embodiments disclosed herein, are not
to be considered as limiting, unless the claims expressly
atate otherwlae.

The reference numeral 1 (Fig. 1) generallvy
deslgnates a dispensing package enbodying the present
invention. The lLllustrated dispensing package 1 comprizes a
container 2, a self-sealing dispensing valve 3, and a
closure 4.,

Container 2 may assume a wide varlety of different
chapes, sizes and constructions to accommodate various
products. One particularly popular appllcation of the
present Ilnvention relates to the packagling of consumer
products, such as foodsastuffs, school and art supplles,
tollet articles, housshold lubricanta and othar similax
clasgses of goods. Tor axample, fluld food ittemst such asg
cooking olls, salad dressings, catsup, mustard and the like,
can be advantagoously packaged in the present lnvention.
School and art suppllesg, such as palnts, pastes, etc., as
‘wall as tollet arxticles, such as toothpaste, skin c¢reams and
powdars, shampoos, conditloners, etc., are also popular
tems which can bhe packaged for convenience 1n the present
nvantion. It is to be understood that the present

“R-*
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invention also contemplates use with many other types of
counsumer products, as well as commercial, industrial and
institutional applications.

In all such cases, container 2 will be shapedqd,
aized and constructed in accordance with the particular
charactaristics of the product invelved. In the example
shown in Figs. 1-4, contalner 2 has a sidewall 7 wilith a
aconically shaped top wall 8, and a cylindrically shagred neck
3. In thls example, contalner 2 1ls Integrally molded from a
sultable plastic material, =0 as to form a unitarv one-plece
structnure. The interior of neck 9 is hollow to define
dis~harge opening 10, and the sidewall 7 is preferably
2lastically deformable or flexible, so that liguid material
within container 2 is forced through the discharge opening
10 of neck 9 by flexing the same inwardly. The upper
portion af neck 9 includes an annularly shaped racess that
definas a marginal lip 13, and a crimpable collar 14 which
ia upastanding from lip 13.

Tt is to be understood that while at least some of
the varlous contalners 2 disclosed herein employ Fflexible
3ldewalls 7 to generate the "threshold pressure" (as
dliscussad balow) in the container, other means of pressure
Jeneratlion are also contemplated by the present invention.
For examnple, a plunger or cylinder (not shown) may ba
mountad in thée contalner 2 to pressurize the interlor of the
container 2. Alternatively, an outside source of fluid
prasaure (not shown) may be salaectively communicated with
the interlor of the container 2. In all such cases, 1t is
the application and removal of such pressure at the level of

tha designed threshold pressure of a particular dlspensing
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package which causes the associated self~sealing valve to
automatically open and close,

The self~sealing dispensing valwve 3 illustrated in
Figs. 1-5 1s generally frustoconical in shape, and includes

a flat top wall 17, a conilcal sidewall 18, and an annularly

ahaped, radially extending flange 19. The top wall 17 of
dispensing valve 3 includes a slit or aperture 20
tharethrough which deflnes an oriflce through which the
product. in container 2 is dispensed. The flange 19 of
digpensing valve 3 18 resliliently deformable between
opposite faces 21 and 22 to facilitate szmealingly mounting
the same 1n the neck 9 of contalner 2 in the wvarious manners
descyribed In greater detall hereinafter.

The shape and size of dispensing orifice 20 in
conjuncticon with the thickness and configuration of the
adjacent valve walls may be varied in accordance with the
viscosity and other physical characteristice of the preoduch
Feing dispensed, as well as the desired flow rate, flcw
rattern, threshold pressure, sealing pressure, and deslgnad
crientation of the container. The term "thrashold presgsure
Az used hereln refers to that pressure in the fluid product
which wlill cause the dispensing orifice 20 to shift from the
cloged position to the open posltion. In the case of
containers with flexible sidewalls that are deaformed to
crante anc/or axaert the threshold preassure, the force
neceasaary to achieve the same wlll depend upon the chape,
sizne and rigldlbty of the contaliner.

All such factors are balanced and adjusted to
achleave the correct dlspensing orifice 20. For example, in
consumer product applications, such as toothpaste and the
Like, 1t 1is important to obtaln the desired flow rate and

~1.0-
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pattern, without requiring that excessive pressurz be
applied to the container 2, and without sacrificing the
self-sealilng closing action of the valve 3. In some
applications, the contalners 2 are oriented such that the
dispensing valve 3 1is subjected to a constant hydraulic
head, such that the posltive valve closure is esgential to
prevent leakage. In such applications the dilscharge orifice
20 1a preferably configured such that the deslgned threshold
rressure lo greater than the max.mum hydraulic head pressure
ctf the fluid product in the container 2 when the discharge
criflca 20 iz orilented downwardly.

The illustrated dispensing valve 3 is integrally
mol.ded from an inert, non-—-toxic plastic material, so as to
nrovide a unitary, one-plece construction. In the preferr=ad
embodiments of the present invention, dispensing valve 3 is
molded from a liquid silicone rubber, such as the material
marketed under the trademark "SILASTIC" by Dow Corning
Corporation, the characteristics of which ars disclosed in
tthe clted brochure entitled "Silastic LSR ~ A Guilde To
Product. Periformance." With liquid silicone rubber, the
walls 17-192 of dispensing valve 3 are flexible, and their
physlical and/or chemlcal characteristics do not alter sub-
stancially In responge to amblent changes, such as
t.emparature fluctuations, or exposure to actlve ingredlents
in producta. Hence, the deslgned material flow rata and
saalling preszsure of any partlcular self-seallng dispensing
valve 3 will remoln relatively constant. Furthermore, since
Licuid allicone rubber la 1inert and non-toxic, dispensling
valva 3 Jle particularly well adapted for use in conjunction
with the packaglng and dlspenaing of fcod products,
lncluding cookling oll, catsup, mustard, and other adible

~Ll-
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products that are sold in f£luid form. As a result of the
inert nature of ligquid silicone rubber, dispensing valve 3
will not react with product in container 2 so as to
adulterate or otherwise contaminate the product. Dispensing
valves 3 constructed from licuid silicone rubber can be
easily deformed without taking a set, and can be flexed
rapeatedly without embrittling or crackiling.

Although liguid silicone rubbexr pcssesses many
attributes for use in conjunction with self-sealing
digpensing valves 3, 1t also has certaln other
characteristics which render such applications problematic.
For example, the surfaces of ligquid silicone rubber parts
are extremely tacky or stilcky, having a very nigh
cnefficient of friction. As a result, in attempting to
attach a dispensing valve 3 to a container 2 by a
conventicnal threaded collar arrangement, the surfaces of
the valve flange 19 will stick tightly tec the acdjacent
surfaces of the container 2 and collar before the ceollar as
tightenad securely enough to create a leak resistant seal.
further tightening of the coilar will cauge the valve f[lange
19, as wall as the entire valve 3, to distort from 1lts
designed shape, thereby preventing the formatlon of a secura
saal, and/or ruining the intendad dispensing and sealing
charactaristics of the valve.

Another drawback assoclated with the use of liguid
alllaona rubber Iin dispensling valves 1s that thers 1w
praeaantly no avallable adhesive capable of connectinyg the
valve 3 to the contalner 2 in a manner that willl wlthstand
the aperating pressures to which the valve 3 and containexr 2
are repeatedly subjected. The unique imperforate nature of
the surfaces of the liquld silicone rubber valves 3

-1 2w
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precludes the use of conventional adhesives. Hence, the
attachment of the liquid silicone rubber valve 3 to the
container 2 in a manner that will not l=ak, and will
withstand repeated pressurization and depressurization of
the dispensing package 1s an 1important aspect of the present
invention, as dlscussed In detall below.

A unigque method for mounting dispensing valve 3 in
closure 4 1s lllustrated in Figs. 1~4, and comprises placing
dlcpensing valve 3 on the lilp 13 of container 2, as shown in
Flg. 2. The ccllar 14 of contalner neck 9 is then
inelastizally deformed in a radially inward direction to
envelop the flange 19 of dispensing valve 3, as shown in
Fig. 3. That pertion of collar 14 which 1s deformed
inwardly dafines a rim 27, which is forced downwardly toward
container lip 13, thereby compressing the flange 19 of
dispensing valve 13 between surifaces 13 and 27, and forming
a laak resistant seal therebetwean.

In one embodiment of the present invention,
container collar l4 1s constructed from a thermoplastic
material. The crimping operatlion comprises heating the
outer portion of collar 14 to a pliable state, inelastically
deforming rim 27 ilnwardly over valve flange 19, pressing rim
27 agalnstb valve Flanga 19 and container lip 13 to compress
valve flange 19 therebekbween, and cooling rim 27 while
malntaining flange compresslon untill rim 27 returns to a
atate of sufflclent rilgidity that the compresslon of valve
flanga 19 {4 permanently maintained. The crimping action of
rim 27 serves to securely mount dlspensling valve 3 in
container 2, while at the same time forming a lsak resistant
ceal by virtue of compressing the faces 21 and 22 of valve

flange 19.

_13...



It is to be understood that dispensing valve 3 may
he mounted in container 2, or a removable valve retainer
such as that i1llustrated in Fig. 8, by other types of
related crimping techniques. The term "crimping" as used
herein refers broadly to the generic concept of forming
collar 14 over and on top of valve fldnge 19 to createa
retalner rim 27, and compressing valve flange 19 hetween
container lip 13 and rim 27 in a fashion which permanently
retalns flange compression to securely mount dispensing
valve 3, and gsimultaneously form a leak raesistant seal. For
instance, container collar 14 could be constructed from
matal, and the rim 27 crimped cver valve flange 19 by
pressing, stamping, peening, or other similar metal forming
processes. Other materials, such as natural silicate
compounds, and the llke, and thelr related formling
technigques, are also contemplated by the present invention,

Another embodiment of the present invention is
llustrated 1n Fig. 5, and defines a dispensing packags 30
comprising a container 31 and a self-sealing dispensing
valve 32. Except as to dispensing valve 32, container 31
has a suhstantially conventlonal construction, comprising
flaxlible sldewalls 33, and a neck 34 with a standard,
non~self-saaling dispensing valve 35. Tha bottom 36 of
container 31 ilncludes a unlgue recess 37 with a dilscharge
opening 38 therein. The dilispensing valve 32 ls sub-
stantlally ildentical to the previously describad dispensing
valve 3, and is mounted below discharge opening 38 by a 1ip
39, a collar 40, and a rim 41, whlch may bz crimped in
accordanca with the mathod described above. Disgspensing
valve 32 is located on the bottom 36 of container 31, such
mhat a preselected amount of product 42 may be dispensed

—Ld-
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frrom container 31 by simply positioning container 31 over

the position at which dispensing is desired, and squeezing

Hence, contalner 31 need

the sidewall 33 of container 3.

not be inverted each time product is to be dispensed from

the package through dispensing valve 32.
Another embodiment of the present inventicn is

illusktrated in Figs. 6 and 7, and defines a dispensindg

package 44, comprising a tube shaped container 453, and a

snlf-smenling digpensling valve 46, Container 45 comprises a

t.ahe shaped body having flaxlible silidewalls 47, and is 1n the

nature of those conventional containers in which toothpaste

and other similar products are presently packaged.
Dispensging valve 46 1is mounted 1in the frustoconical end &8

of tube 45, and is substantially 1dentical in constructilion

tn the dispensing valve 1llustrated in Figs. 35-36, and 13

The opposlite end 48 of

tine 43

discuased in detall below.
so as to permit tube

ig initially open, as shown in Fig. 6,

ko be filled with product through that end.
and 49 1s folded over and mealed

15 ~ter tube

4% 1s f£illed with product,
in the manner lilllustrated in Flg. 7. Dispensling valve 46
may therafore be Integrally mounted in tube 45 by meansg such

acs the above-described crilamping process, before the product

13 packagad in tube 485.
Another enbodiment of the present lnventlon is

i1llustrated in Flg. 8, and defines a dispensing package 52,

comprising a contalner 53, a self-sealing dispensing wvalve

=4, a valva retainer 55, and a closure 36. The illustrated

contalner 53 has a conventional construction with flewlbhla

asldewalls 87, and a threaded neck 58. Valve retainer 55

comprises a generally cyllndrically shaped collar 59 having

intervior threads 60 In the lower end thereof which mate wit

-] e



the threaded neck 58 of container 53. The upper end of
valve ratainer 55 includes a discharge opening 61, a lip 62,
an upstanding collar 63 and a rim 64 which are configured
generally similar to the corresponding parts 10, 13, 14 and
27 of dispensing package 1. Dispensing valve 54 1s
suhstantlally identical to previously described dispensing
valve 3 (Figs. 1-4), and is crimped in place in valve
retajiner 55 in the manner described above. Closure 56 1s
substantially identical to previously described closure 4,
and is attached to dispenaing valve 534 in a similar manner.
[ ispensing package 52 permits container 53 to be filled and
refilled through the neck 58 by simply removing and
raplacing valve retainer 55.

Annther embodiment of the present invantion 1s
itlustrated in Figs. 9-13, and deflnes a dispensing package
¢3, comprising a container 69, a self-sealing dispensing
valve 70, a valve retainer 71 and a closure 72. Container
69 includes a flexlble sidewall 74, a conically shaped top
wall 75, and a neck 76 with an uppermost, annularly shaped
rim oxr lip 77. A snap-lock member 78 13 formed on tne
axteorior surface of contalner neck 76, and in the
Llustrated example 1a in the form of a frustoconlcal ring,
having an Inclined leadlnyg edge 79 and a rlght angled bark
or adge 80.

Valve retalner 71 1ia in the shape of a collar, and
comprlges a cylindrical sidewall 82, a partlal top wall 83
with an opening 84 thereln, and an Interior snap-lock 85
whlch, In the lllustrated example, 19 in the form of 2
radlally inwardly protruding, annularly shaped ring. The
intarlor surface of valve retainer top wall 83 defines a rim
né which abuts dispensing valve 70 In the manner described
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below. The exterior surface of valve retainer sidewall 82
includes a groove 87 to facilitate attachment of closure cap
72, as more clearly discussed hereinafter,

Dispensing valve 70 1s substantially ldentical to
previously described dispenalng valve 3 (Filgs. 1-4), and is
pasitlioned on tha lip 77 of container 69 in the manner
{1 lustrated in Flg. 10. Valve retainer 71 1s designed to
securely attach dispensing valve 70 to container 69 wlthout
the application of torsion forces to the valve which will
distorl the shape of the same. Valve retainer 71 is
rositioned over dilspensing valve 70 and the upper porticn of
container neck 76, in the manner illustrated in Fig. 11,
Next, valve retainer 71 1s converged linearly with contalner
€9, such that the leading'edge 79 of contain=2r snap-lock
ring 78 expands valve retaimer 71 slightly, so that
snap~ring 85 on valve retainer 71 slides over mating
contalner snap-ring 78 and abuts stop surface 80, thereby
securely interconnecting the same, without any rctational
motion. Snap-rings 78 and 85 ara posltioned so that when
they are fully engaged, as shown in Flg. 12, the flange 85
of dispensing valve 70 is compressecd betwsen tha lip 77 of
contalner 69 and the rim 87 of valve retainer 71, thereby
Fforming a lenk resistant seal therebatween. Hence, althougn
che aurfacas of the liquld sllicone rubber from which
dispansing valve 70 is constructed ara rather stleky or
backy, tha llnecal or in—-line gnapolng actlon between valve
raetainer 71 and contalner 69 prevents the flange 86 of valve
72 from dlstorting, as would occur with a conventlonal type
nf twist lock action.

Closure 72 comprises a relativaly hard cap which
is formed from a conventional, transparent plastic material,

-17 -



'Sr'b 3 h A B =
Foog 4 3 A AR
"\’ 4-‘1" —e "R . {-.._.'.

and includes an inwardly facing snap-ring 89 at its lower
end which mates with the similarly shaped groove 87 1n valve
retainer 71 to intercennect the same with a snap action.

The engagement between cap snap-ring 89 and valve retailner
groove 87 forms a laak resistant seal. As best illustrated
in Fig. 13, closure cap 72 1s shaped so that when it is
artached to valve retalner 71, the interlor surface of the
cap upper wall 90 abuts the top wail 91 of dispensing valva
77. Thig abutment tends to posgitively prevent the orifice
92 of dispensing valve 70 from opening.

Another dispensing valve 165 embodying thes present

invention is illustrated in Figs. 14-16, and comprisas a

sidewall 166, a top wall 167, and a flange 168. The

sidewall 166 of valve 165 has a lowar cylindrical portion
1663, and a frustoconically shaped upper portion 166b.

The top wall 167 of valve 165 1= substantially flat, and
includes a pair of slits 169 and 170 which define an orifice
which opens and closes in response to the application and
removal of a predetermined threshold pressure. The
fruatoconical portion 116a of sldewall 116 selectively
ctlffens the valve to insurs conplste and timely clogsure of
the oriflce upon removal 0f the thrashold prassure.
Dligpensing valve 165 lg particularly adapted to dispense
riscous flulds such as toothpaste, and the 1like.

Another embodimant of the present inventlon is
LIInatrated in Flgs. 17-19, and definea a dispensing package
175, comprising a contalner 176, a salf-seallng dispensing
valve 177, and a closure 178. Contalner 176 1is
substantially identical to previously described container 2
(Flg=e. 1-4), and dispeneing valve 177 1is substantially
identical to previcusly described dispensing valve 3 (Filys.

~ 18-
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1-4). Dispensing valve 177 may be integrally crimped into
container 176 in the manner previously described.
Dispensing valve 177 has a conically shaped sidewall 179,
and a substantially flat top wall 180 through which a single
slit 181 13 disposed to deflne an orifice that opens and
clogses in response to the application and removal of a pre-
cletermined threshold pressure. The valve sidewall 179 1is
elastically deformable or flexible for shifting betwesen the
extanded operatlonal position lllustrated in Fig. 14, and
he retracted storage position illustrated in Figs. 15 and
6. In the extended operational position (¥i1g. 17) the top
wall 180 of valve 177 1is extended, spaced outwardly apart
fFrom the rvim 182 of containar 176 a predetermined distance
—~o permit slit 181 toc open, and allow the fluid product to
ne dispensed Lfrom contalner 176. In the retracted storage
oosition (Figs. 18 and 19) the top wall 180 of vaive 177 1s
disposed generally flush with the rim 182 of container 176,
and the sidewall 179 is doublad over or folded, which
jgeneratas forces in the valve which tend to prevant the
wwriflce elit 1Bl from inadvertently opening.

The closure 178 lllustrataed in Figs. 17-19
~omprises an imperforate patch with a pressure senaitive
acdheaive 184 on the lower side thereof, somewhat aimllar to
closura 4 (Flgas. 1~4), excapt that it is larger in diameter.
Closure 178 1is designed to adhere to the top wall 180 of
valva 177, and algo to the rim 182 of container 176, so as
to positively retain valve 177 in the retracted storage
position.

Another embodiment of the present lnvention is
illustrated in Figs. 20-21, and defines a dispensing package
188, comprising a container 189, a self-seallng dispensing
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valve 190, and a closure 191. Contalner 189 is generally
similar to previously described container 176, and retains
cdispensing valve 190 therein in a similarly crimped fashion.
Dispensing valve 190 also has a pop-up type of construction
similar to previocusly described dispensing valve 177 (Figs.
17-19), exceapt that it has an arcuately shaped sidewall 192,
with a flat top wall 193 that 1s somewhat larger than the
top wall 180 of dispensing valve 177. A single slit 194 is
Formad throucgh the top wall 193 of valve 190, and deflnes an
orifice that opens and closes 1in response to the application
and removal »f a predetermined threshold pressure. In a
nanner similar to dispensing valve 177 (Figs. 17-19),
dispensing valve 190 shifts between an extended operational
position, as illustrated in Fig. 20, and a retracted storage
position, as illustrated in Flg. 21. 1In the retracted
atorage position (Fig. 21), the folded over portions of the
valve sidewall 192 generate forces which retain crifice slit
194 in the closed position.

The present invention also contemplates dispensing
packages wherein the varlious containers, dispensing valves,
valve retalners and closures lllustrated herein may be
arrangec in alternative comblinatlons, as would be apparent
to thoge skilled Iin the art,

The reference numeral la (Flg. 1A) generally
devlgnates another self-seallng dispensing valve embodying
~ha pragant inventlion. Valve la 1lg partilcularly adapted for
age in conjunctlon with £fluld dispensing packages, and the
Like of the type which are compressed and decompressed to
Aigpense lliqulds, pastes, powders, and other similar
flowable materials or "fluids". One such dispensing package

13 the Lllustrated package 10a, which Includes a contalner
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23, with a removable cap or closure 3a. Valve la has a
marginal groove 4a (Fig. 3A) éxtending along one face
thereof in a closed pattern to define a center area 5a
inside groove 4a, and an outer area 6a outslde groove 4a.
Ribe 7a extend between the center area 5a and outer area 6a
of valve la to bridge groove 4a, and selectively support the
center valve area 6a in a fashion somewhat similar to or
reminiscant of a trampoline. A slit 8a extends through the
center valve area 5a, and prefarably Into at least a portion
of groove 4a to form an orlflce 9a (¥lg. 14A) that shifts
between outwardly open, closed and lnwardly open positions
(Filgs. 9A-14A) 1n response to compressing and decompressing
container 2a.

Container 2a may assume a wide variety of
different shapes, sizes, and constructions to accommodate
varions fluld products. In the example illustrated in Fig.
1A, centainer 2a has a cylindrically shaped sidewall 15a, a
circular bottom 1l6a, and a tapered top portion 17a with a
cylindrically shaped neck 18a. The upper portion of
contalner neck 18a includes an annularly shaped recess 20a
that dafines a marginal 1llp 2la, and a crimpable collar 22a
which 1s upstanding from llp 21a for purposes of attaching
valve la, as dliscussed below.

The self-sealling digpensing valve la 1lllustrated
In Flgas. 1A-14A 1lg generally hat-shaped, and lncludes a
flat, clrcular top wall 28a, a cylindrical slde wall 29a,
and an annularly shaped, radlally extendlng flange 30a. The
Flancga 30a of salf-gealing valva la is resiliently
deformabla between opposite faces 3la and 32a to facilltate

sealingly mounting the same 1In the neck 18a of contalner 2a
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in one of a variety of different manners, as disclosed in
the related application noted here-in-above.

As best shown in Figs. 1A-2A, the illustrated
valve 1 is mounted in container 2a by positioning valve 1 on
the 1ip 21 of container 2. The collar 22 of container neck
18 la then inelastically deformed or crimped in a radially
inwardly directlon In the manner described hereinabove. The
illustrated valve la i1s also integrally molded from liguid
glllicone rubber.

In the illustrated example, valve la has a unigue
trampoline-like construction which permits air to ba sucked
Fack Into the container 2a after dispensing, yet maintalns a
cecure type seal when closed. As best i1illustrated in Figs.
JA-8BA, the Ltop wall 28a of valve la has a substantially flat
ox planar outerface 40a while the innerface 41la has a
vnicque, trampelline-like configuration. The trampoline-like
valva confiqguration 1s defined by the groove 4a which
extends alang the innerface 4la of valve top wall 28a in a
closed pattern to define the center and outer areas Sa and
6a respectively of valve la. 1In the illustrated example,
groove 4a has an annular plan configuration, as defined by
clrcular sidewalls 42a and 43Ja, and top wall 44a. The
canter valve area 5a 19 a flat disc-shaped pad, with ribs 7a
axtanding radlally therefrom to bridge groove 4a, In one
vorkilng embodiment of the presgent lInventlion, the wildth of
groove 4a, as defined by the distance between sidewalls 42a
and 43a, 19 In the range of 1 to 3 times the thickness of
center valve area 5a. In thls same example, the depth of
groove 4a, as defined by the distance between outer valve
face 40a and top groove wall 44a, is in the range of 1/4 -
3/4 of the thicknasis of center valve area 5a.
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In the lllustrated example, slit 8a extends
substantilally continuously along center valve area 5a at a
medial portion thereof. S8lit Ba is preferably formed
through top valve wall 28a by sinmply slicing top wall 28a or
otherwise severing the material of top wall 28a without
removing any material therefrom, such that the mating slit
edges 47a and 48a closealy abut one another when valve la is
in the closed positlion. In the illustrated example, slit 8a
ia stralght »r linear, wlith the opposite ands 4%2a and 350a of
sllt 8a positioned In the middle of groove 4a, at
diametrically opposite portions therzof. The extension of
sl it Ba into the opposite areas of groove 4a contributes to
the unigue flexing action achlaved by valve la.

Bach of the illustrated valves la (Flgs. 3A-8A47)
includes four ribs 7a which extend between the center and
outer arsas %a and 6a of valve la, and are spaced
equadistantly about ¢groove 4a. The illustrated ribs 7a are
criented in a non-aligned, yet symmetrical fashion with
respect to alit B8a, such that slit 8a bisects center valve
araea 5a at an angle of approximately 45 degrees from the
next adjacent pair of ribs 7a. In the illustrated example,
vibs 7a each have a generally squaire plan configuratilon,
with a thilckness substantlally equal to the center wvalve
araa 5a. The addlitional thickness of ribs 7a selactively
stiffensg the center valve area 5a in a trampoline-like
manner to facilitate shifting valve orilfice 9a batween the
cutwaxdly open, closed and inwardly open positions. In the
axampla l1llustratecd 1in Flgs. 1A-13A, the outer sidewall 43a
of qroove 4a Is posltioned colncldent with the Interilor

surface of valve sidewall 29a, which positioning also

i
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contributes teo the selective opening and closing of valve
orifice 9a.

From an operatlonal viewpoint, ribs 7a selectively
resiliently support the center pad area S5a of valve la, and
contribute to controlling the flexure of the same, as well
as assoclated orifice 9a, when containexr 2a is shifted
batween the compressed and decompressed conditions. Ribs 7a
also asslst In the molding of valve la by providing ailr
gatesg or wvents within the mold which insure complete filling
of the wmold cavity.

Simllar to the other valve embodiments of the
present 1nvention, the size and shape of valve orifice 9a,
in conjunction with the thickness and configuration of the
adjacent valve walls, may be varied in accordance with the
vimcosity, and other physical characteristics of the product
being dispensad, as well as the dezired flow rate, flow
parttern, threshold pressure, seallng pressure, and designad
orientation of the container. Valve orifice 9a 1s also
configured such that the designed threshold pressure is
greater than the maximum hydraulic head pressure of the
fluld product in the contalner 2a when contaliner 2a is
Ilnvarted wlth orifice 9a oriented downwardly.

With contalner 2a oriented 1in the inverted
orlentatlion lllustrated In Flgs. 8A-13A, valve la operates
Iln the following manner. When container 2a 1ig fully
decomprassed or unpressurized, as illustrated in Figs. 94
and 10A, orilfice %9a 1s closed, and the top wall 28a of valve
la assumaes a generally planar or flat orientation, as shown
in Flgs., 1A-8A. If container 2a retains a slight vacuum, as
may somebtimes be experienced, particularly in dispensing
viscous liculds, the top wall 28a of valve la may assume a
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slightly convex orlentation, as shown in Figs. %a & 10a.

Ribs 7a serve to selectively stiffen the center valve area

5a, and retain orifice 9a securely closed against the
hydraulic pressure generated by the fluid product 55a in
contalnexr 2a.

To dispense product 55a from container la, the
user simply flexes the opposlite sidewalls 15a of container
2a inwardly in the manner 1illustrated in Fig. 10A. This
flexlng action compresses the alr trapped akbove the free
surface 56a of flulid product 55a and forces the fluid
product 55a out through the orlfice 9a, which is thereby
simultaneously shifted into the ocutwardly open poslition
illustrated in Fig. 12A. When orifice %9a is 1in the
ocutwardly open position, the center valve area 5a bulgas
slightly outwardly 1n an arcuats manner, and the mating
edges 47a and 48a of orifice %a are separated into a
double~convex configuration; as illustrated in Fig. 5A, and

rarmit Ffluid product 55a to flow therebetween. Valve grocve

4a pearmits each half of the center valve area 5a to flex
from the thinned area of top wall 28a above grocove 4a to
achleve the deslred flow rate and pattern.

To cease dispenging, the user simply removes the
force or pressure applled to the gsidewall 15a of container
2a In the mannexr illustrated in Flg. 13A, such that the
raslillency of the sidewall 15a tends to return them to their
original shape. When the force on contalner 2a i1ia thusly
removed, the alr above the free surfaca 56a of fluid product
m5a 1s decompressed to a level below atmospherlc, thereby
shlftiny the valve orlfice 9a from the outwardly open
pogition lllustrated in Filgs. 11A & 12A through the closed
position, Into the inwardly open position illiugtrated in

...;!:5....
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Figs. 13A & 14A. The mating adges 47a and 48a of orifice 9a
are agaln drawn into a double-convex configuration, somewhat
similar to the outwardly cpen position shown in Fig. 5a and
the center valve area 5a bulges sligntly inwardly in an
arcuate manner. Ailr 57a (Fig. 13A) i1s then drawn through
orifice 9a into container 2a to substantially equalize the
pressure withln container 2a, and therebv return orifice 9a
to the closed position lllustrated in Figs. 9a & 1l0a. The
groove 4a and vibs 7a on the innerface 4la of valve la
permit sufficlent inward flexure of the two halves of center
valve area S5a teo draw air back into the container 2a, vet
securely reseal orifice 9%9a as the pressure within container
2a reaches equality with ambient pressure.

To facilitate storage and transport, closure 3a
hag a threaded interior, and is attached to the threaded
reck portion of container 2a. As best illustrated in Fig.
zh, closure 3a 1s configured so that 1ts interior surface
“8a 18 subgstantially flush with the outer face 40a of valve
la when fully secured, thereby vreventing orifice %2a from
being shifted into the outwardly open position.

The various dispensing packages disclosed hereiln
aren adaptable for all types of fluild products, including
lliqulds, paotes, powdars, and the llke. The specific flow
rata and scallng pressure desired for any particular
dilspansing package can be easily adjusted in accordance with
the viscosity and other physlcal characteristics of the
fluld procuct being dispensed. The preferred liguld
«lllcone rubber valve provides accurate and rellable
dispensing of the product, wilthout reacting with or
adulterating the product itself. The closures disclosed
herein may be provided to positivaly prevent the dispensing
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valve from opening, so as to prevent the inadvertent
discharge cf product during transport, storage and/or other
similar conditions.

In the foregoing description, it will be readily
appreciated by those skillled In the art that modlflcations
may be made to the 1lnvention without departing from the
concepts digclosed herein. Such modifications are to be
considered as included in the following claims, unless these

clalms by their language expreassly state otherwise.
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CLAIMS:

1. A dispensing package for fluid materials and the like,
comprising:

a container shaped to retain a preselected fluid
product therein, and including a discharge opening with a
marginal lip, and manually elastically deformable walls for
selectively moving the fluid product in said container through
sald discharge opening:;

a self-sealing dispensing valve positioned to
communicate with the discharge opening of said container, and
including a central portion having a slit defining an orifice
which automatically opens in response to a predetermined
threshold pressure, and automatically closes upon removal of
the predetermined threshold pressure; the dispensing valve
including a retainer flange disposed marginally about the
orifice, and being resiliently deformable between opposite
faces thereof; one of the faces of said retainer flange being
positioned on the lip of the container, and oriented such that
the orifice communicates with said discharge opening; a
retainer ring formed integrally in the container adjacent the
discharge opening thereof and forming a rim which abuttingly
engages the other faces of said retainer flange and compresses
said retainer flange between the lip of said container and the
rim of said retainer ring to securely mount said dispensing
valve on said container, and simultaneously form a leak
resistance seal therebetween; wherein: the valve central
portion is constructed such that said predetermined threshold
pressure 18 greater than the maximum hydraulic head pressure

of the fluid produced in said container when said discharge
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opening 1s oriented downwardly; said retainer ring includes a
crimpable collar constructed from a plastic which is heated
and i1nelastically deformed about said retainer flange of said
dispensing valve to form the said rim; and the dispensing
valve has a one-piliece, integral construction moulded from
liquid silicone rubber, whereby said retainer flange is
elastically compressible, yet will not inelastically deform

during heat setting of said crimpable collar.

2. A self-sealing dispensing package according to claim 1
in which the container includes a bottom wall with a base
portion adapted to abuttingly support said container on a
surface, and a recessed portion in which said discharge
opening 18 disposed; the dispensing valve being mounted in the

recessed portion of the container bottom wall.

3. A self-sealing dispensing package according to claim 1
or claim 2 wherein the container is constructed from a
thermosetting plastic and the collar is crimped about the

dispensing valve by heat setting.

4. A self-sealing dispensing package according to any one
of claims 1 to 3 in which the valve includes a sidewall
interconnecting said retainer flange and the central portion,
the valve sidewall being elastically flexible for shifting
between an extended operational position wherein said central
portion 1is spaced apart from said retainer flange a
predetermined distance to permit the fluid product to be
dispensed from the container, and a retracted storage position

wherein said central portion is disposed generally flush with
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said retainer flange and said sidewall is doubled over to

generate forces in said valve which prevent said orifice from

inadvertently opening.

5. A self-sealing dispensing package according to any one
of claims 1 to 4 in which the valve includes a valve wall
having a marginal groove extending along one face thereof in a
closed pattern to define the centre portion area inside the
groove, and an outer valve area outside the groove; at least
one rib extending between said centre portion and said outer
valve area to bridge said groove and selectively stiffen said
valve; the slit extending substantially continuously along
said centre portion, and into at least a portion of said
groove, whereby shifting the flexible wall portion of said
container from the decompressed condition to the compressed
condition shifts said orifice into an outwardly open position,
and forces the fluid product therethrough to dispense the same
from said container, and shifting the flexible wall portion of
sald container from the compressed condition to the
decompressed condition shifts said orifice from the outwardly
open position, through a closed position, into an inwardly
open position, and draws air therethrough to substantially
equalise the pressure withing said container, and thereby

return said orifice to the closed position.

6. A self-sealing dispensing package according to claim 5
in which the valve includes a pair of said ribs positioned
mutually in-line at diametrically opposite portions of said
valve wall in a non-aligned relationship with said slit to

selectively support said centre region in a trampoline-like
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fashion, and ensure complete and timely closure of said

orifice.

7 . A method for packaging fluid materials and the like,
comprising:

providing a container shaped to retain a preselected
fluid product therein of the type having a discharge opening
with a marginal lip, and a manually elastically deformable
wall for selectively moving the fluid product in said
container through said discharge opening;

providing a self-sealing dispensing valve of the type
having (1) a one-piece, integral construction molded from
liquid silicone rubber, (2) a slit central portion defining an
orifice which automatically opens and closes in response to
the application and removal of a predetermined threshold
pressure, and (3) an elastically compressible retainer flange
which is disposed marginally about the orifice and is
resiliently deformable between opposite faces thereof, said
central portion being constructed such that said predetermined
threshold pressure 1s greater than the maximum hydraulic head
pressure of the fluid product in said container when said
discharge opening is oriented downwardly;

forming a retainer ring from plastic integrally in the
container adjacent to the discharge opening with a crimpable
collar projecting outwardly of the container lip;

positioning the valve on the container lip with one of
the faces of said dispensing valve flange being positioned on
the lip of said container, and with said valve oriented such
that said orifice communicates with said discharge opening;

crimping the collar of the retainer ring inwardly by
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heating the collar and inelastically deforming the collar
about said flange to form a rim which abuttingly engages the
other face of the dispensing valve flange and compresses the
dispensing valve flange between the lip of the container and
the rim of the retainer ring to securely mount the dispensing
valve on the container, and simultaneously form a leak
resistant seal therebetween without inelastically said flange

during heat setting of said retainer ring collar.
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