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(57) Abstract

A valved dispensing closure (14) is adapted to be mounted on a resiliently
deformable bottle (12). The valved closure (14) has a self-sealing dispensing valve
(16) mounted internally of the base (30) of the closure (14) by securement in the form
of an internally mounted retaining ring (50) or inner deformable plug. A protective
cover (54) is adapted to extend over the side and top of the base (30) to protect the
valve (16) from inadvertent activation. A tamper evident indication is at the bottom
of the base (30) to visually indicate when the closure (14) is removed after having
been applied on the container after it is filled with product to be dispensed.

58

54




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
™M
CN
Ccu
Ccz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania ES Spain LS Lesotho SI Slovenia
Armenia FI Finland LT Lithuania SK Slovakia
Austria FR France LU Luxembourg SN Senegal
Australia GA Gabon LV Latvia SZ Swaziland
Azerbaijan GB United Kingdom MC Monaco TD Chad

Bosnia and Herzegovina GE Georgia MD Republic of Moldova TG Togo
Barbados GH Ghana MG Madagascar ) Tajikistan
Belgium GN Guinea MK The former Yugoslav ™ Turkmenistan
Burkina Faso GR Greece Republic of Macedonia TR Turkey
Bulgaria HU Hungary ML Mali TT Trinidad and Tobago
Benin IE Ireland MN Mongolia UA Ukraine
Brazil IL Israel MR Mauritania uG Uganda
Belarus IS Iceland MW Malawi us United States of America
Canada 1T Italy MX Mexico Uz Uzbekistan
Central African Republic JP Japan NE Niger VN Viet Nam
Congo KE Kenya NL Netherlands YU Yugoslavia
Switzerland KG Kyrgyzstan " NO Norway ZW Zimbabwe
Cote d’Ivoire KP Democratic People’s NZ New Zealand

Cameroon Republic of Korea PL Poland

China KR Republic of Korea PT Portugal

Cuba KZ Kazakstan RO Romania

Czech Republic LC Saint Lucia RU Russian Federation

Germany LI Liechtenstein Sb Sudan

Denmark LK Sri Lanka SE Sweden

Estonia LR Liberia SG Singapore




10

15

20

25

30

WO 98/58847

DISPENSING CLOSURE WITH PRESSURE ACTUATED VALVE

Background of the Invention
Various packages have been proposed and some are

presently available for storing, shipping and dispensing
viscous materials such a shampoos, conditioners, soaps
and other flowable products including other liquids,
pastes and the like. Some of these packages include a
flexible container having a dispensing closure and when
inverted and squeezed, opens a self sealing dispensing
valve in the closure at a predetermined threshold
pressure to discharge the contents of the container.
When the external forces on the container are removed,
and the internal pressure in the container is reduced
below the predetermined threshold pressure for
dispensing, the valve closes. The valve remains closed
as long as the threshold pressure is not exceeded.

Self sealing dispensing valves have been disclosed
in U.S. Patent Nos. 4,728,006; 5,271,531 and 5,531,363.
Self sealing dispensing valves are also offered
commercially by Liquid Molding Systems, Inc. of Midland,
Michigan which has been issued U.S. Patent Nos.
5,213,236; 5,377,877 and 5,409,144.

Furthermore, dispensing closures of the foregoing
type are, in most instances, required to render the
packages ‘"shippers", in that, product will not
inadvertently nor accidentally be dispensed during
shipment between the time the container is filled with
product to be dispensed to the ultimate purchase and use

by a consumer.

Summarv_of the Invention

A principal object of the present invention is to
provide a dispensing closure utilizing a self sealing
dispensing valve of the foregoing type for a package
utilizing a flexible container bottle or tube that

renders the ultimate package a shipper for viscous
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fluids.

Another object is to provide a dispensing closure
of the foregoing type for a package that may be readily
stored and shipped following £filling without concern
over inadvertent dispensing or leakage of product.

A further object is to provide a dispensing closure
of the foregoing type which may be readily manipulated
with only one hand to facilitate dispensing of the
céntained products.

Still another object 1is to provide a dispensing
closure of the foregoing type which is inexpensive to
manufacture utilizing a minimum number of parts that
enables a marketer to choose between many different
ornamental and aesthetic packaging designs.

A still further object is to provide a dispensing
closure of the foregoing type that provides a high
degree of control over the amount of product dispensed
and which 1is self-cleaning upon the application of
squeezing forces and to the flexible container, and
which is self-sealing upon removal of the squeezing
forces applied to the flexible container.

A dispensing package of the foregoing type includes
a resiliently and flexibly deformable container such as
a bottle or tube having a dispensing closure with a self
sealing dispensing valve having slits and which normally
is in a concave sealed position. A cover or cap forming
part of the dispensing closure covers and protects the
valve during storage and shipment. In use by a
consumer, the cover or cap is initially removed to
expose the valve. The container is then inverted and
may be squeezed by applying manual forces for purposes
of generating internal pressures that exceed a threshold
value to effect shifting of the valve from an inwardly
concave sealed position before it will dispense any
product through its slits. When the threshold value is

exceeded, the valve undergoes movement from the inwardly
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concave position, to an open, outwardly convex position.
When the squeezing forces are released, the internal
pressures are reduced causing the valve to return
towards its inwardly concave position, to effectuate
prbduct cut-off. During this return there is a
momentary inward opening of the valve enabling venting
of the bottle interior to occur. The valve will quickly
return to its sealed 1leak-proof position and the
dispensing package can remain in its inverted position
without fear or concern over leakage of product.

Dispensing packages of the present invention permit
the use of a sgsingle hand, to dispense product in a neat
fashion. In this regard, one hand can squeeze the
container while the other hand or implement in this hand
receives the product.

The several aforenoted objects and advantages will
become apparent from the following detailed description
which is to Dbe taken in conjunction with the

accompanying drawings.

Brief Desgcription of the Drawings
Figure 1 1s a front perspective view of a

dispensing package with part of the container broken
away and removed and with a dispensing closure of this
invention having a self sealing dispensing valve
protected by a dust cover.

Figure 2 1is an exploded elevational view of the
dispensing closure of this invention.

Figure 3 is a top plan view thereof.

Figure 4 is a longitudinal sectional view thereof.

Figure 5 is a side elevational view thereof.

Figure 6 is a bottom plan view thereof.

Figure 7 1s a longitudinal sectional view of
another embodiment of dispensing closure prior to
crimping to secure the self sealing dispensing valve.

Figure 8 i1s an enlarged fragmentary sectional view

3
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showing the valve crimped in place.

Detailed Description
In the drawings and with specific reference to

Figures 1-6, a dispensing package 10 is shown and is
particularly adapted for dispensing fluid products, such
as liquid  soaps, household cleaners, polishes,
moisturizing creams, foodstuffs and the like. Package
10 includes a container tube or bottle 12, and a valve
dispensing closure 14.

The bottle 12 is preferably resiliently deformable
and may be conveniently blow molded from one of many
well known resins such as polypropylene, polyethylene,
polyvinyl, polyethylene terepthalate (PET) or the like.
Bottle 12 should exhibit a sufficient degree of
flexibility to permit manual deformation by squeezing of
the bottle side walls to extrude product through the
valve dispensing closure 14. The bottle 12 should also
exhibit a sufficiently strong bias or predisposition to
return to its undeformed condition when external forces
are removed so that a substantial instantaneous pressure
drop will be generated within the bottle, thereby
assisting the seal of the valved dispensing closure 14
in a manner to be described in detail.

The valved dispensing closure 14 includes a self
sealing dispensing valve 16 which comprises a one-piece
integrally molded member preferably constructed from
liquid silicone rubber, or the like. The valve includes
a concave valve head 18 with cross-slits 20 defining pie
shaped flaps 22 and a discharge orifice therein. A
connector sleeve 24 has one end connected with the
marginal circumferentially extending flange 26,
substantially triangular in section and the opposite end
connected with valve head 18 adjacent to its marginal
edge. Connector sleeve 24 is resiliently flexible such

that when pressure within bottle 12 is raised above a

4
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predetermined threshold value, connector sleeve 24 will
be caused to extend outwardly and valve head 18 to shift
outwardly.

The valve head 18 has a circular plan shape, and a
generally tapered thickness which is thicker at the
radially outside portion of valve head 18 and thinner at
the radially inside portion thereof. For further
details of a gelf sealing dispensing valve and the
functioning of its parts usable with this invention,
reference 1s made to U.S. Patent ©Nos. 5,213,236,
5,377,877 and 5,409,144 which are incorporated herein by
reference.

When the valve 16 is pressurized by squeezing the
sidewall of bottle 12, the connector sleeve 24 and
concave valve head 18 extends outwardly, as previously
explained, and the pie-shaped flaps 22 formed by
cross-slits 20 open and unfold outwardly with a torqued
snapping action to permit product to be dispensed
therethrough. The sgnap type opening of wvalve 16 is
believed to be achieved in part by the torque exerted on
valve head 18 by the connector sleeve 24. Negative
pressure on the interior side of the valve 16 causes a
reverse flow through the cross-slits 20. Under these
circumstances, the connector sleeve 24 and valve head 18
will return to its fully concave orientation with a
torqued snap action. During this return action, air
will be sucked back through the cross-slits 20 into the
interior of bottle 12 until any vacuum therein is
substantially equalized. As the pressure differential
on opposite sides of the valve 16 decreases to zero,
cross-slits 20 reform into their original securely
sealed configuration even under the hydraulic head
pressure applied thereto by the product within bottle 12
when inverted.

The valved dispensing closure 14 also includes a

base 30 having a substantially cylindrical lower side

5
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wall 32 provided with internal threads 34 for mating
with external threads on the neck of the bottle 12. The
bottom of the side wall 32 has a downwardly depending
apfon 36 having an upwardly extending flanges 38 which
are adapted to engage and lock under a radial rib 39 of
the bottle neck when the closure 14 is initially applied
to the neck of the bottle 12. The bottom of the side
wall 32 1is connected to the apron 36 through an
interposed rupturable line of weakening 40. Thus, a
tamper evident provision is advantageously provided
should one attempt to remove the base 30 from the neck
of the bottle 12. When this is attempted, the flanges
engage the underside of the neck radial rib 39 to cause
the line of weakening 40 to rupture when the base 32 is
unscrewed from the bottle neck. However, when initially
applying the base 30 to the neck of the bottle 12, the
flanges 38 will flex to override the radial rib 39 as
the closure is screwed tightly onto the threaded neck of
the bottle 12.

The base 30 also includes a reduced diameter upper
side wall 42 connected to the lower side wall 32 by a
horizontal ledge 44. An internal circumferentially
extending sealing lip 46 engages with the top of the
neck of the bottle 12 to provide a seal at this juncture
when the base 30 is tightly screwed on the bottle neck.
The interior of the upper side wall 42 includes a
radially inwardly extending lip 48 which receives and
anchors in place retainihg ring 50 which cooperates with
the substantially horizontal radially inwardly extending
top 52 to firmly clamp therebetween and secure the
flange 26 of the valve 16. In this connection, the
upper face of ring 50 includes a circumferentially
extending recess 53 for cooperating in anchoring the
valve flange 26 1in place. The base top 52 has an
opening 54 for exposing the valve head 18 and connector

sleeve 24 and permit the discharge of product from the

6
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valve 16. A circumferentially extending recess 53 in
the lower inner face of top 52 cooperates in receiving
the flange 26 and anchor it in place. The provision for
clamping valve flange 26 internally of the top 52 by an
internally secured retaining ring 50 is an important
security and anti-tamper provision of the present
invention.

A protective cover 54 extends around the upper side
wall 42 and over the top 52 of base 30 and valve 16. In
this regard, the cover 54 includes a downwardly
depending cylindrical skirt 56 which is adapted to
tightly slide over and embrace the exterior of the upper
gside wall 42. The cover 54 includes a top 58 which is
formed with a downwardly extending boss 60 which
cooperates in keeping the wvalve head 18 in a concave
sealed position and prevent it from accidentally or
inadvertently extending outwardly to its discharge
position.

As will be appreciated by those skilled in the art,
the bage 30, ring 50 and cover 54 may be molded from any
one of a number of suitable resins.

When the user desires to dispense and use product
from the bottle 12, the protective cover 54 is removed.
The bottle 12 is inverted and the product therein may
then be dispensed by squeezing the bottle side walls to
cauge the valve head 18 to extend outwardly and the
cross slits 30 to open.

Reference 1g now made to the wvalved discharge
closure of Figures 7 and 8 where like parts will be
gimilarly numbered with an accompanying prime. In this
embodiment, the retaining ring 50 is not deployed and in
order to secure flange 40' under the top 52', a molded
plug 70 is adapted to receive internally, this flange
40, as shown in Figure 7, and then this plug is deformed
and crimped by heat, or any other suitable technique,

about the flange 40' as shown in Figure 8 for valve

7
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Thus, the several aforenoted objects and advantages
are most effectively attained. Although several
somewhat preferred embodiments have been shown and
described in detail herein, it should be understood that
this invention is in no sense limited thereby and its

scope 1is to be determined by that of the appended
claims.
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What Is Claimed Is:

1. A valved dispensing closure for the neck of a
deformable container for containing product to be
dispensed through a discharge orifice in the closure in
response to manually applied lateral squeezing forces on
the container and for automatically ceasing the
dispensing operation when the annually applied forces
are removed, the closure comprising:

a base having an interior and means for coupling
with the neck of the bottle and a substantially
horizontal radially inwardly extending top having a
lower inner face and an opening,

a self sealing dispensing valve extending across
the opening of the top and having a periphery and a
central valve head having the discharge orifice which
opens at a predetermined threshold pressure which is
greater than the maximum hydraulic head pressure of the
product in said bottle when the dispensing package is
suspended in an inverted position with the discharge
orifice facing downwardly, retaining means for retaining
and sealing the periphery of the self-sealing dispensing
valve on the Dbase, gsaid wvalve head having a
predetermined inwardly concave configuration while the
valve is in an unstressed condition when the valved
closure is mounted on the neck of the bottle and the
bottle is in an undeformed condition, said valve head
having at least one slit defining the discharge orifice
extending through its thickness from its innermost
surface to its outermost surface, said valve exhibiting
an ability to undergo movement from a closed, inwardly
concave, sealed and leak-resistant position to an open,
outwardly convex, unsealed position when said manually
applied lateral squeezing forces increase the pressure
inside the bottle beyond the threshold opening pressure

of said wvalve to open the slit and consequently the

9
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discharge orifice, whereby product is adopted to be
discharged from the bottle through the discharge orifice
as long as the manually applied sgqueezing forces on the
bottle maintain an internal pressure exceeding the
threshold opening pressure of the valve, said valve also
exhibiting an ability to automatically cut-cff the
product discharge by returning to its closed inwardly
concave, sealed and leak-resistant position whenever the
manually applied forces are removed from the bottle, the
valve having a circumferentially extending flange
located beneath the lower inner face of the base top,
and securement means for securing the flange
beneath the lower inner face of the top and within the

interior of the base.

2. A valved dispensing closure of claim 1 wherein the
securement means include an internal radially extending
lip on the interior of the base adjacent to the top and
a retaining ring having an upper face and being anchored
in place by the lip and clamping the wvalve flange
between the retaining ring and the lower inner face of
the top.

3. A valved dispensing closure of claim 2 wherein the
lower inner face of the top and the upper face of the
ring having circumferentially extending recesses for

receiving the valve flange.

4. A valved dispensing closure of claim 1 wherein the
gsecurement means includes an internal plug on the
interior of the base adjacent to the top and the plug
being deformed about the valve flange to crimp the valve
flange between the plug and the lower inner face of the

top.

5. A valve dispensing closure of claim 4 wherein the

10
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lower inner face of the top having a circumferentially

extending recess for receiving the valve flange.

6. A valve dispensing closure of claim 1 wherein the

valve head includes a pair of intersecting slits.

7. A valved dispensing closure of claim 1 wherein the
self sealing dispensing valve includes an integral
sleeve interconnecting the valve head and flange of the

valve.

8. A valved dispensing closure of claim 1 wherein the
base includes a lower side wall and a tamper evident
means 1s at the bottom of the lower side wall to
visually indicate when the closure is removed from the
neck of the container after having been fully applied to
the neck following filling of the container with product

to be dispensed.

9. A valved dispensing closure of claim 1 wherein the
base includes a lower side wall having internal threads
for mating with external threads on the neck of the

container.

10. A valved dispensing closure of claim 1 wherein the
base includes a lower side wall and an upper side wall
of reduced diameter and a substantially horizontal ledge
interposed therebetween with an internal
circumferentially extending sealing lip for sealing the

base to the neck of the container.

11. A valved dispensing closure of claim 1 wherein the
base includes a lower side wall and an upper side wall
of reduced diameter and having an exterior and a
protective cover having a downwardly depending

cylindrical skirt for e=liding over and embracing the

11
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exterior of the upper side wall, the cover includes a
top extending over the base top and over and protecting

the valve.

12. A valved dispensing closure of claim 11 wherein the
closure top has a downwardly extending boss that is
disposed within the wvalve when the valve is in an

unstregsed position.

13. A valved dispensing closure of claim 1 wherein
the wvalve head includes a pair of intersecting
slits;
the self sealing dispensing valve includes an
integral sleeve; interconnecting the wvalve head and
flange of the valve;

- the base includes a lower side wall and a tamper
evident means i1s at the bottom of the lower side wall to
visually indicate when the closure is removed from the
neck of the container after having been fully applied to
the neck following filling of the container with product
to be dispensed;

the base includes a lower side wall having internal
threads for mating with external threads on the neck of
the container;

the base includes a lower side wall and an upper
side wall of reduced diameter and a substantially
horizontal ledge interposed therebetween with an
internal circumferentially extending sealing lip for
sealing the base to the neck of the container;

the base includes a lower side wall and an upper
side wall of reduced diameter and having an exterior and
a .protective cover having a downwardly depending
cylindrical skirt for sliding over and embracing the
exterior of the upper side wall, the cover includes a
top extending over the base top and over and protecting

the wvalve;

12
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the closure top has a downwardly extending boss
that is disposed within the valve when the valve is in

an unstressed position.

14. A valved dispensing closure of claim 1 wherein the
valve head includes a pair of intersecting slits;

the self sealing dispensing valve includes an
integral sleeve interconnecting the wvalve head and
flange of the wvalve;

the securement means include an internal radially
extending lip on the interior of the base adjacent to
the top and a retaining ring having an upper face and
being anchored in place by the lip and clamping the
valve flange between the retaining ring and the lower

inner face of the top.

15. A valved dispensing closure of claim 1 wherein the
valve head includeg a pair of intersecting slits;

the self sealing dispensing valve includes an
integral sleeve interconnecting the wvalve head and
flange of the wvalve;

the securement means includes an internal plug on
the interior of the base adjacent to the top and the
plug being deformed about the valve flange to crimp the
valve flange between the plug and the lower inner face

of the top.

13
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