wo 2014/193358 A1 I} A0 0O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/193358 Al

(51

eay)

(22)

(25)
(26)
1

(72

74

4 December 2014 (04.12.2014) WIPO | PCT
International Patent Classification: (81)
B65D 47/10 (2006.01)

International Application Number:
PCT/US2013/043065

International Filing Date:
29 May 2013 (29.05.2013)

English
Publication Language: English

Applicant: APTARGROUP, INC. [US/US]; 475 West
Terra Cotta, Suite E., Crystal Lake, IL 60014-9695 (US).

Inventors: SANTARELLI, Marcelo; Av. Entre Rios
1049 16 H, Ciudad Autonoma De Buenos Aires,
C1080ABE (AR). WAGNER, John, F.; 1521 Tomahawk
Lake, Waukesha, WI 53186 (US). WISNIEWSKI, John
M.; 11718 Walnut Road, Wauwatosa, WI 53226 (US).
DANKS, Christopher A.; 502 Mandan Drive, Waukesha,
WI153188 (US).

Agents: ODELL, Paul, M. et al.; Wood, Phillips, Katz,
Clark & Mortimer, 500 West Madison Street, 1130, Chica-
go, IL 60661 (US).

Filing Language:

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

[Continued on next page]

(54) Title: CLOSURE WITH LID AND REMOVABLE MEMBRANE
(57) Abstract: A closure (20, 2GA, 2GB) is provided for a system with an

Fig. 13

2;4 Y :: 23
—f
o
7]
/e
g\
y
A
’r l( {
i N \
46 52 30

opening. The closure (20, 20A, 20B) has a body (24, 24A, 24B) with an out-
er end (32, 32B) and a through passage (30, 3GB) for communicating with
the system opening. The body (24, 24A, 24B) has a membrane (60, 60B)
mitially occluding the through passage (30, 30B). The closure (20, 20A,
20B) has a lid (26, 26A. 26B) to accommodate movement relative to the
body (24. 24A, 24B) between a closed position restricting access to the
through passage (30, 30B) and an open position permitting greater access to
the through passage (30, 30B). The body (24, 24A, 24B) fuither has a separa-
tion member (70, 7GB) that can be engaged by a user to separate at least a
part of the membrane (60, 60B) from the body (24, 24 A. 24B). The separa-
tion member (70, 70B) extends away from the membrane (60, 60B) and has a
deployed configuration wherein the separation member (70, 70B) projects
outwardly beyond the body outer end (32, 32B) when the lid (26, 26A, 26B)
is in the open position. The separation member (70. 70B) further has the cap-
ability for assuming a stored configuration with the separation member (70,
70B) engaged by the lid (26, 26A, 26B) with the lid (26, 26A, 26B) in the
closed position. Resiliency of the separation member (70, 70B) urges the
separation member (70, 70B) {iom the stored configuration to the deployed
configuration when the 1id (26, 26A, 26B) is moved from the closed position
to the open position.
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CLOSURE WITH LID AND REMOVABLE MEMBRANE

TECHNICAL FIELD

This invention relates to closures for a system.

BACKGROUND OF THE INVENTION
AND
TECHNICAL PROBLEMS POSED BY THE PRIOR ART

Closures are employed to selectively prevent or permit communication between the
exterior and interior of a system {e.g., machine, equipment, containment system (including bottles
and pouches), ete.). A typical closure has a body and a lid {e.g., cap or cover). The closure body
defines at lzast one passage through the body for communicating with the system opening and can
be either (1) a separate structure for being attached to the system at the system opening, or (2) a
structure formed as a unitary portion of the system at the opening.

The lid accommodates movement relative to the closure body passage between (1) a fully
closed position cecluding the passage, and (2) an open position at least partially exposing the
passage.

Various substances (inchuding lotions, creams, food items, granules, liguids, powders,
small articles, etc.) may be packaged in a rigid, flexible, or collapsible containment system (e.g.,
botile, pouch, portable or stationary equipment, machines or other structures, etc.) having a closure
that can be opened and closed. I the containment system is a bottle, pouch, or other such
container, then such a container with the closure mounted thereon and the contents stored therein
mnay be characterized as a “package.”

A closure for a system may provide an initial hermetic seal and/or may provide an initial
tamper-evidency for indicating to a user if the closure integrity has been compromised. One type
of such a closure includes a body having a spout defining at least part of the flow passage which is
initially sealed closed with a separable membrane. The discharge end of the spout is also covered
with a lid that can be removed, or moved away, from the spout so as to “open” the spout and allow

access to the separable membrane. Typically, a pull tab or pull ring extends from the membrane.
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The pull tab or ring projects above the membrane within the spout.  The user initially opens the
lid, and then grasps the pull tab or ring to pull the membrane so as to separate the membrane from
the spout to establish conumunication between the exterior ambient environment and the interior of
the container or other system to which the closure is mounted.

Some spouts may be so small that the user may have difficulty in grasping the pull tab or
ring inside the spout. A manufacturer might want to try to overcome this difficulty by extending
the pull tab ring outwardly beyond the distal end of the spowt.  However, the manufacturer might
then want to make the closure lid tall enough to accommeodate the initially outwardly extending
pull tab or ring.  Such a design would make the overall package taller and would require more
material for manufacturing the taller hid.

The inventors of the present invention have invented a novel structure for a closure for a
system: wherein the closure includes advantageous features not heretofore taught or conternplated

by the prior art.

SUMMARY OF THE INVENTION

According to broad aspects of one form of the present invention, a closure is provided to
permit or prevent communication between the exterior and the interior of a system that has an
opening between the exterior and interior.  The closure includes a body that is either (&) a separate
structure for being attached to the system at the opening, or (b) a structore formed as a unitary
portion of the system at the opening. The body has at least one outer end and a through passage
extending from the outer end through the body.  The body further has a membrane that (a) inttially
occludes the through passage and (b) is initially connected to the rest of the body.

The closure also includes a lid to accommodate movement relative to the closure body
between (a) a closed position on the closure body resiricting access to the passage and (b) an open
position permitting at least greater access to the passage.

The closure body further includes a separation memntber to be engaged by a user to separate
at least part of the mernbrane from the body. The separation member (1} extends from the
membrane, (2) has a deployed configuration wherein the separation member projects outwardly

beyond the body outer end when the lid is in the open position, and (3) has the capability for
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assuming a stored configuration with the separation member engaged by the Hd with the lid in the
closed position and wherein resiliency of the separation member urges the separation member
from the stored configuration to the deployed configuration when the lid is moved from the closed
position to the open position.

Numerous other advantages and features of the present invention will become readily
apparent from the following detailed description of the invention, from the claims, and from the
accompanying drawings,

1t should be appreciated that the invention may include any or all of the above-described
features, include only one of the above features, more than one of the above features, and any
combination of the above features. Furthermore, other objects, features and advantages of the
invention will become apparent from a review of the entire specification including any appended

claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings forming part of the specification, in which like numerals
are employed to designate like parts throughout the same,

FI1G. 1 1s an 1sometric view of a first embodiment of a closure of the present invention
shown in a closed condition and installed on a first system in the form of a flexible pouch;

FIG. 2 is an isometric view of a second embodiment of the closure of the present invention
shown in a closed condition and installed on a second system in the form of a resilient bottle;

FIG. 3 1s an 1sometric view of the closed closure shown in FIG. 1, but FIG, 3 shows the
closure alone with the lid closed prior to the closure being installed on the flexible pouch;

FIG. 4 1s a side clevational view of the closed closure shown in FIG. 3;

FI(3. 5 1s an isometric view of the closure shown in FIG. 1, but FIG. § shows the closure
alone with the lid open in the as-molded condition prior to the lid being closed and the closure
installed on the flexible pouch;

FIG. 6 is an exploded, isometric view of the closure shown in FIG. 5 after a user has

opened the closure lid and removed the membrane from the closure body;
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FIG. 7 is a top plan view of the closure shown in FIG. § with lid opened and the membrane
initially sealing closed the closure body;

F1G. 8 15 a front elevational view of the open Hd closure shown in FIG. 3;

FIG. 9 s a bottom view of the open lid closure shown in FIG. 5;

FIG. 10 is a cross-sectional view of open lid closure shown in FIG. 7 taken generally along
the plane 1010 1a FIG. 7;

FIG. 11 is a greatly enlarged, partial cross-sectional view of the area within the circle
labeled FIG, 11 in FIG. 10;

FI1G. 12 is a cross-sectional view of the open lid closure shown in FIG. 7 taken generally
along the plane 12-12 in FIG. 7;

FIG. 13 is a cross-sectional view that is similar to the view in FIG. 12, but with the lid of
the closure shown in the closed position.

FI1G. 14 15 an isometric view of a third embodiment of a closure of the present invention
shown with the lid open in the as-molded condition;

FIG. 15 is a side elevational view of the closure shown in FIG. 14;

FIG. 16 is a side elevational view of the closure shown in FIG. 14, but FIG. 16 shows the
membrane removed from the closure body;

F1G. 17 1s a top plan view of the closure shown in FIG. 14; and

F1G. 18 1s a cross-sectional view of the closure in FIG. 17 taken generally along the plane
18-18 in FI1G. 17.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
While this invention is susceptible of embodiment in many different forms, this
specification and the accompanying drawings disclose only some specific forms as examples of
the invention. The invention is not intended to be limited to the embodiments so describad, and
the scope of the invention will be pointed out in the appended claims.
For ease of description, many figures illustrating the invention show embodiments in the
typical orientation that the closure would have at the opening of a system in the form of an upright

container, and terms such as upper, lower, horizontal, efc., are used with reference to this
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orientation. | will be understood, however, that the closure of this invention may be
manufactured, stored, transported, used, and sold in an orientation other than the orientations
described.

The closure of this invention is suitable for use with a variety of conventional or special
systems, the details of which, although not fully tllustrated or described, would be apparent to
those having skill in the art and an understanding of such systems.  The particular systems, per se,
that are illustrated and described herein form no part of, and thevefore are not intended to limit, the
present invention. I will also be understood by those of ordinary skill that novel and non-obvious
inventive aspects are embodied in the described exemplary closures alone,

The closure is especially suitable for use on a system that is a containment system that
contains a material or substance in the form of a product (e.g., a comestible substance or lotion)
that can be dispensed, or otherwise removed, from the system through the opened closure. The
product may be, for example, a fluent material such as a Hquid, cream, powder, shury, or paste.  If
the system is a container, and if the container and closure are large enough, then the product could
also be discrete pieces of material {e.g., food products such as mus, candies, crackers, cookies, etc.
or non-~food preducts including various items, particles, granules, ete.) which can be removed
through an open clesure by hand from a container, or scooped out of a container, or ladled out of a
container, or poured out of a container. Such materials may be, for example, a food preduct, a
personal care product, an industrial product, a houschold product, or other types of products.
Such materials may be for internal or external use by lumans or animals, or for other uses {e.g.,
activities involving medicine, manufacturing, commercial or household maintenance,
construction, agriculture, efc.).

A first embodiment of a closure of the present invention is illustrated in FIGS. 1 and 3-13
wherein the closure is designated generally by reference number 20, In the first ilfustrated
embodiment, the closure 20 is provided in the form of a separate closure which is adapted to be
attached to a system in the form of a containment system that would typically contain contents
such as a product or products consisting of articles or fluent material.

The system may be a containment system such as a collapsible, flexible pouch, ormay bea

generally rigid container {(which may have somewhat flexible, resilient walls), such as a bottle or
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tank. FIG. 1 shows g first expbodiment of the closure 20 attached to a containment system that is
a collapsible, flexible pouch 22. The system may be some other system which may include, or be
part of, for example, a medical device, processing machine, dispenser, reservoir on a machine, ete.,
wherein the system has an opening to the system interior.

F1G.2 shows a second embodiment of the closure 20A (discussed in detail below) on a
contairument system that is a generally rigid container 224,  The second embodiment of the
closure 204 is identical to the first embodiment of the closure 20, except that the second
embodiment of the closure 20A has a closure body base (not visible in FIG. 2) that has been
adapted for engagement with the generally rigid container 22A (as will be discussed in detail
below) and that is generally known to one of ordinary skill in the art of closure design and
manufacturing.

If the system is a containment systent such as a container, then the containment system, or
a portion thereof, may be made from a material suitable for the intended application (g.g., a thin,
flexible material for a pouch wherein such a material could be a polyethylene terephthalate (PET)
filim or a polyethylene film and/or an gluminum foil, or a thicker, less flexible material such as
molded polyethylene or polypropylene for a more rigid container such as a bottle).

In applications wherein the closure is mounted o a container such as a bottle or pouch, it is
contemplated that typically, after the closure manufacturer makes the closure (e.g., by molding the
closure 20 or 20A from a thermoplastic polymer), the closure manufacturer will then ship the
closure to a container filler facility at another location where the container is either manufactured
or otherwise provided, and where the container is filled with a product. If the container is a
collapsible pouch, then the closure may include a suitable fitment portion that can be attached to
the pouch as the pouch is being made and filled, or as the pouch is being made but before the pouch
is subsequently filled through the open closure or through open regions of the pouch walls that are
later sealed closed.

In the iltustrated embodiments, the closure 20 or 20A (as well as a third embodiment of the
closwe 20B described hereinafier) is provided as a separately manufactored article, component, or
unit for being non-removably attached (e.g., mounied or installed) on a system in the form of a

containment system defined by a pouch or bottle. It will be appreciated, however, that in some
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applications (not illustrated), it may be desirable for the closure to be attached to a system ina
manner that would allow a user to remove the closure from the system. Further, it may be
desirable for the closure (or at least the body of the closure) to be formed as a unitary part, or
extension, of the system {¢.g., a bottle) wherein such a unitary part or extension also (i.e.,
simultaneously} defines an end structure of the system, per se.

The iilustrated embodiments of the closure, if initially formed separately from the
containment system, are adapted to be attached to a containment system at an opening which
provides access to the container interior and to the contents (¢.g., a product contained therein) after
a portion of the closure is opened as described hereinafter.

The system, per se, such as a botile, pouch, or other containment system, per se, does not
form a part of the broadest aspects of the present invention, per se.  The containment system, or
other system, may have any suitable configuration.

Where the systen is a botile, the bottle typically includes an upper end portion or other
suitable structure on some pact of the bottle that defines the bottle mouth or opening, and such a
bottle upper end portion typically has a cross-sectional configuration with which the closure (e.g.,
closure 204 m FIG. 2) is adapted to engage. The main body portion of the bottle may have
another cross-sectional configuration that differs from the cross-sectional configuration of the
bottle upper end portion at the boitle opening.  On the other hand, the bottle may instead have a
substantially uniform shape along its entire length or height without any portion of reduced size or
different cross-section. The bottle may have a generally rigid, or somewhat flexible, wall or walls
which can be grasped by the user.

The particular embodiment of the closure 20A illustrated in the FIG. 2 is especially suitable
for use with a container that is a bottle having a substantially flexible wall or walls that can be
squeezed or deflected laterally inwardly by the user to increase the internal pressure within the
container so as to force the product out of the container and through the opened closure. Ina
bottle with a flexible wall or walls, such a flexible wall or walls typically have sufficient, inherent
resiliency so that when the squeerzing forces are removed, the container walls return to the normal,

unstressed shape.
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In other applications it may be desirable to employ a generally rigid container, and to
pressurize the container interior at selected times with a piston or other pressurizing system, or to
reduce the exterior ambient pressure so as to suck the material out through the open closure.

On the other hand, if the closure has a suitably large access passage or aperture that can be
opened to communicate with the containment system interior, then such a closure can be used on a
rigid container from which the comtents (e.g., the product) can be accessed through the opened
closure and removed by pouring out the contents, or by scooping out the contents, or by
withdrawing the contents by hand or with an instrument, etc,

In other applications, contents can be added through the opened closure to the containment
systeni.

In still other applications for use with a system which may be a product containment
system or other type of system, the closure can function to permit or prevent the egress or ingress
of ambient atmosphere, or other substances, relative to the system in which the closure is installed.

Int the first embodiment illustrated in FIGS. 1 and 3-13, the closure 20 includes a closure
body 24, a lid 26, and a connecting structure in the form of a hinge 28 which connects the body 24
and Hd 26 (as best shown in FIGS. 3, 4, and 5).  The closure body 24, lid 26, and hinge 28 are
preferably molded as a unitary structure from a suitable thermoplastic material such as
polyethylene, polypropylene, or the like. In a presently preferred form of the closure 20, the body
24, 1id 26, and hinge 28 are molded together as a unitary structure from linear low density
polyethylene (LLDPE). Other materials may be employed instead.

The hinge 28 may be of any suitable type. One form of a hinge that may be used is the
aver-center, snap-action type hinge. Other types of hinges could be used. In some applications,
the hinge could be omitted altogether, and the lid need not be connected as a unitary part of the
closure body. In alternative embodiments (not illustrated), the lid 26 may be a separate
component adapted to be mounted to, and completely removed from, the closure body 22, or the
lid 26 may be tethered to the closure body 24 with a strap.

In the ilustrated first embodiment of the closure 20, the lid 26 accommodates movement

relative to the body 24 between (a) a closed position on the body (as shown in FIGS. 3 and 4) and
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(b} an open position (FI(. 5) which, as shown in FIG. 10, permits greater access to a through
passage 30 in the body 24,

The closure 20 is molded by the manufacturer with the lid 26 in an open position. Then
the manufacturer moves the lid 26 to the closed position.  The closed closure 20 would typically
then be shipped to a pouch manufacturer, and the pouch manufacturer would install the closure 20
on the pouch 22.  The pouch 22 may have already been filled with product, or the closure 20 may
be installed on an empty pouch 22 that is subsequently filled with product through an open bottom
end of the ponch 22 which is thereafter sealed closed.

It is presently contemplated that most pouch manufacturers will prefer to install the closure
20 on the pouch 22 with heat sealing techniques or ulirasonic sealing techniques {(and most bottlers
would prefer to install the second embodiment of the closure 20A, as shown in FIG. 2, on a bottle
22A with the closure 20A suitably configured for snap-fit attachment or threaded attachruent as
explained below). In an alternate installation process, the closure 20 or 20A could be installed on
the containment system (e.g., pouch 22 or bottle 22A, respectively) with adhesive.

The second embodiment of the closure 22A could have a body 24A with various
configurations and attachment features (not visible in FIG, 2) that are particularly useful for a
container having semi-rigid, resilient walls, or having rigid walls. For example, the closure body
24A could have a eylindrical portion with a thread for threadingly engaging a mating thread of the
container 22A (FI1G. 2).  Alternatively, the closure 20A and container 22A could be provided with
a suitable snap-fit engagement that would resist removal of the closure 20A by a user of the
package.

Further, other means of providing a generally non-removable or removable attachment of
the closure 20 or 20A to the container are contemplated.  These means could include the use ofa
suitable mechanical lock system, spin welding of the closure to the container, ete.

The first illustrated embodiment of the closure 20 has a closure body 24 with an initially
occluded through passage 30 and outer end 32 as best seen in FIG. 10, which is a cross-sectional
view taken generally along plane 10-10in FIG. 7. The through passage 30 extends from the outer
end 32 through the body 24. The through passage 30 (when opened as described hereinafter)

conununicates with an opening of the containment system or pouch 22 to permit removal of the
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contents from the interior of the pouch 22, or the addition or refilling of & substance into the pouch
22, or the ingress or cgress of other substances.

As can best be seen in FIG. 10, the closure body 24 preferably includes a base 40 from
which a spout 42 projects outwardly. The through passage 30 extends through both the base 40
and the spout 42. It will be appreciated that the closure body 24 may take a variety of forms, and
need not have a discernible spout or base at all.  Further, it is understood that the through passage
30 and spout 42 need not have circular cross-sections as shown, The interior of the through
passage 30 and/or spout 42 may be elliptical, a polygonal, or some irregular shape.

As best shown in FIG. 10, the first illustrated embodiment of the closure 20 has a spout 42
that includes a lower portion 44 having a lower interior surface 46 defined by a first circumference
of the through passage 30. The spout 42 further includes an upper portion 48 having an upper
interior surface 50 defined by a second (smaller) circumference of the through passage 30 (FIG.
10). It will be further appreciated that the first civcumfterence of the through passage 30 need not
be greater than the second circumference of the through passage 30.

As can best be seen in FIGS. 3, 9, and 12, the closure body 24 may further have an optional
alignment feature 52 for aligning the body 24 relative to the containment system or pouch 22
during installation of the closure 20 with the pouch 22. The alignment feature 52 is designed o
interface with a mating alignment portion the instaliation system (not llustrated) which may be of
a suitable conventional or special design. While the alignment feature 52 is shown as a square
slot running through the closure body 24 in the preferred embodiment, the alignment feature 52
may instead have a variety of geometries such as a rounded slot or polygonal slot.  Further, the
alignment feature may be provided such that that it does neot run through the entire length of the
closure body, and may be one or more discrete recesses within the closure body (net illustrated).
The alignment feature 52 need not be provided on a particular surface of the closure body.

In the past, with situations involving a package that includes a closure on a pouch, it has
been found that if the closure body 1s subjected fo a torque relative to the pouch, then there is an
increased risk that the lower portion of the closure body can puncture the pouch. The alignment
feature 52 illustrated in FIGS. 3, 9, and 12 can reduce the risk of the closure body 24 puncturing the

pouch 22. The alignment feature 52 described above can function to define a chamfer or cuf away
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to muinimize the likelihood that the bottom corner of the body 24 would puncture the pouch 22
upon the application of a torque to the closure body 24.

The closure body 24 has a membrane 60 as best seen in FIGS. 5 and 10. The membrane
60 is initially connected to the closure body 24 to initially occlude the through passage 30 (FIG.
10). The membrane 60 is connected to the rest of the closure body 24 at the upper interior surface
50 of the upper portion 48 of the spout 42 (as best seen in FIG. 10). However, it will be
understood that the membrane 60 may alternatively be connected to the closure body 24 at the
lower interior surface 46 of the lower portion 44 of the spout 42.  The membrane also may
alternatively be provided in the base 40 of the closure body 24 to occlude the through passage 30.

he membrane 60 includes a peripheral portion 62 that connects to the spout upper interior
surface SO (FIG. 11).  In the presently preferred form of the first embodiment of the closure 20
iHlustrated in FIGS. 1 and 3-13, the peripheral portion 62 is a weakened area or region. The
itustrated preferred form of the weakened area is a region of reduced cross-sectional thickness
compared to a laterally inward portion of the membrane 60 (as best seen in FIG. 11). When a user
of the closure 20 separates the membrane 60 from the closure body 24 (as discussed below), the
weakened area permits the user to employ a lower force to remove the membrane 60 from the body
24, After the user has separated the membrane 60 from the closure body 24, there may be a small
remmant (not illustrated) of the peripheral portion 62 that remains attached to the body 24 while
most of the membrane 60 remains intact and separate from the closure body 24, Further, other
means of providing a peripheral portion 62 with a weakened area are contemiplated.  These
means could include the use of material weakening by residual internal stress, subjecting the
peripheral portion 62 to dynamic stress, die cutting, efching, or chemical treating of the peripheral
portion 62 to create the weakened area.

In the preferred arrangement as best illustrated in FIGS. 5, 10, and 12, the membrane 60
has an injection boss 63 extending outwardly from the membrane 60 at a generally central
location. The injection boss 63 defines the region at which the polymer resin is injected info the
mold. The central location of the injection boss 63 reduces the chance for uneven filling of the
peripheral portion 62 of the membrane 60 during the injection molding of the closure 20. Uneven

filling could result in voids or pinholes in the thin peripheral portion 62. Placing the injection
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boss 3 at or near the center of the membrane 60 accommodates syrmeiric plastic flow from the
boss 63 into the rest of the membrane 60 and through the peripheral portion 62 into the closure
body 24. However, it will be understood that in the broadest concept of the present invention, the
membrane 60 need not have an injection boss 63 located in the center of the membrane 60, or need
not even have any injection boss 63,

Laterally inwardly of the peripheral portion 62, the thickness of the membrane 60
increases. In the preferred arrangement itlustrated in FIG. 11, the membrane 60 has a surface 64
that slopes away from the peripheral portion 62 and toward the system interior.  This arrangement
aids in focusing stress to the peripheral portion 62 to enable a user to separate the membrane 60
more easily {rom the closure body 24. It will be appreciated that in the broadest concept of the
present invention, the membrane 60 need not have a surface 64 extending inwardly toward the
system interior. For example, in some applications, the bottom surfaces (i.e., interior surfaces) of
the peripheral portion 62 and of the rest of the membrane 60 could be co-planar, and the increased
thickness of the membrane 60 could instead project upwardly (i.e., outwardly) higher than the
peripheral portion 62,

The first illustrated embodiment of the closure 20 has a separation member 70 (FIGS. 5 and
10) extending from the membrane 60. The separation member 70 is designed for engagement by
a user to separate at least a part of the membrane 60 from the closure body 24 (as shown in FIG. 6)
as explained hereinafier. Complete or partial removal of the membrane 60 would indicate to a
subsequent user that at least a portion of the closure has been breached.  Thus, the closure can
function as a tamper-evident closure.

The separation member 70 has a deployed configuration where the separation member 70
projects outwardly beyond the body outer end 32 when the 1id 20 is in the open position {(as shown
in FIGS. 10 and 12).  The separation member 70 {urther has the capability for assuming a stored
configuration with the separation member 70 engaged by the lid 26 when the lid 26 is in the closed
position (as shown in FIG. 13}, Resiliency of the separation member 70 urges the separation
member 70 from the stored configuration to the deployed configuration when the lid 26 is moved

from the closed position to the open position (as shown in FIG. 12).
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The closure 26 is initially molded with the 1id 26 open and the separation member 70 in an
outwardly projecting “as-molded” configuration. Then the lid 26 is closed to engage the top of
the separation member 70 and force it into the stored configuration (FIG. 13). The closure 24
with the 1id 26 closed can then be installed on a system, such as, for example, the pouch 22 (FIG.
). Subsequently, a user can open the lid 26 to expose the separation member 70 so that the
inherent resiliency of the separation member 70 causes the member 70 to move from the stored
configuration to the deployed configuration.

When the lid 26 is returned to the open position, the separation member 70 may return
either partially or fully to the deployed configuration. The deployed configuration may ot may
not be exactly the same as the initially as-molded configuration of the separation member
70—depending on whether the molded material has taken on some amount of “set” or permanent
{inelastic) deformation. In the stored configuration, the separation member 70 has at least some
clastic deformation. The behavior of the separation member 70 may be selectively tuned by the
choice of material, amount of deformation in the stored configuration, the length of time of
deformation in the stored configuration, environmental factors, and even the use of an optional
design that would accommodate a pulling force interaction with an optional cateh structure on the
1id 26 {not shown).

The separation member 70, in the first illustrated embodiment of the closure 20 as best seen
in FIG. 10, includes a stem 72 extending outwardly from the membrane 60. The separation
member 70 further includes a grippable portion 74 that extends laterally from the stem 72 (FIG. 6).
In the first emabodiment of the closure illustrated in the FIG. 5, the bottom end or base of the stem
72 has an arcnate curvature along the membrane 60.  However, it will be appreciated that the stem
72 may be provided in a variety of configurations and extend from the membrane 60 in a variety of
configurations.

By providing the separation member 70 in the form of a stem 72 and a grippable portion 74,
a user may grip and remove the membrane 60 more gasily. It will be understood, however, that in

the broadest concept of the present invention, the separation member 70 need not have a

- discernible stem 72 or grippable portion 74.  The separation member 70 may he of any suitable

geometry that will allow a user to separate the membrane 60 from the closure body 24 by gripping
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the separation member 70 between user’s thumb and finger, or by gripping or hooking it with a
tool.

As can best be seen in FIG. 12, the radially outwardly facing side of the stem 72 bulges out
at the bottom to define bulging bottom end 75 that has an increased thickness at the membrane 60
adjacent the peripheral portion 62. This increased thickness aids in focusing stress in the
peripheral portion 62 to enable a user to separate the membrane 60 more easily from the closure
body 24. It will be appreciated that in the broadest concept of the present invention, the stem 72
need not have an increased thickness at the membrane 60, and in some applications may have no
change in thickness, or may even have a decreased thickness at the membrane 60.

The first illustrated embodiment of the closure 20 has a grippable portion 74 with an
arcuate configuration (as shown in FIG. 5). It will be appreciated that the grippable portion 74
may be provided in a variety of forms such as an arc that is not symmetric with respect to the stem
72, or an arc with a greater or shorter length, or an arc of greater or lesser thickness than shown in
F1G. 5. Moreover, the grippable portion 74 may take the form of another shape that is not an arc,
such as a ring, polygon, or other suitable projecting member to be engaged by a user of the closure.

The grippable portion 74, which is in the form of an arc in the first embodiment illustrated
in FIG. 5, has advantages--such as accommodating a reduced height of the stored configuration of
the separation mermber 70 and acconunodating a reduced loading force on the separation member
70 in the stored configuration.  Also, regardless of the shape of the grippable portion 74, the
capability of the separation member 70 to assume the stored configuration (FIG. 13), permits the
manufacturer to employ a readily grippable tall stem 72 in the deployed configuration even though
the 1id 26 can be made shorter. Thig decrease in height of the lid 26 saves on material and reduces
the overall size of the closure 20.

The second embodiment of the closure 20A shown on the containment system or battle
22A m FIG. 2 has a id 26 A connected to a body 24A.  The base of the body 24A 1s configured to
be mounted in the neck of the container 22A. The upper part of the base 24 A and overlying lid
26A have the same configuration as, and function in the same manner as, the corresponding
structures in the first embodiment of the closure 20 described above with reference to FIGS. 1 and

3-13,
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A third embodiment of the closure 20B is illustrated in FIGS. 14-18 and is generally
similar to the first embodiment of the closure 20 discussed above with reference to FIGS. 1 and
3-13. It will be understood that the third embodiment is not limited to any particular system, and
may be modified for incorporation in various systems, including the containment system 22A
{shown in FIG. 2} that is a generally rigid bottle.

The closure 208 is similar, and functions in a similar manner, to the first embodiment of
the closure 20 described above with reference to FIGS. 1 and 3-13.  The clements of the third
embodiment of the closure 208 that are identical or functionally analogous to those of the first
erabodiment of the closure 20 are designated by reference numerals identical with those used for
the first embodiment with the exception that the third embodiment reference numerals are
followed by the upper case letter B whereas the first embodiment reference numerals are not
followed by any letier.

The third embodiment of the closure 20B includes a body 24RB, lid 26B, and hinge 28B.
The body 24B includes (1} a base 40B with an alignment feature or slot 52B, and (2) a spout 428
with an outer end 32B. A through passage 30B extends through the body 24B from the ounter end
32B. The body 24B includes a membrane 60B attached across the passage 30B with a peripheral
portion 62B. An injection boss 63B and separation member 70B project upwardly from the
nmembrane 60B.  The separation member 708 includes a stem 728 and grippable portion 748,

The third exmnbodiment of the closure 208 differs primarily from the first embodiment of
the closure 20 in that the third embodiment of the closure 20B has a different structure for the
grippable portion 748 of the separation member 70B (FIG. 16). The different structure of the
grippable portion 74B can provide certain desirable features and facilitate manufacturing. In
other respects, the third embodiment of the closure 208 functions in the same manner as the first
embodiment of the closure 20 discussed above.

With reference to FIGS. 14 and 16, the closure 20B has grippable portion 74B with the
configuration of a partial helix. 1t will be appreciated that the grippable portion 748 may be
provided in a variety of forms such as a partial helix with a different shape following the same
path, a partial helix with a longer or shorter length, a partial helix with a greater or lesser pitch, or

a partial helix of greater or lesser thickness than that shown in FIGS. 14 and 16
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The grippable portion 748 of the third embodiment of the closure 208, which is in the form
of a partial helix, has advantages such as, for example, contributing to a reduced stored height of
the separation member 708 and reduced loading force on the separation member 1 the stored
configuration. With a reduced stored height of the separation member 708, the lid 26B may be
provided with a decreased height, thus reducing material used in the closure 20B and reducing the
overall size of the closure 20B.

As best seen in FIGS. 16 and 17, the grippable portion 748 of the third embodiment may
additionally have one or more recesses 76B to assist gripping by a user.  While each recess 76B
shown in the third illustrated embodiment has the form of a slot through the grippable portion 708,
it will be appreciated that each recess 768 may have a different geometry, such as an arcuate or
polygonal slot, and may be provided with a varying depth. Although not tllustrated, it will be
appreciated that similar recesses may be provided on the grippable portion 74 of the first
embodiment of the closure 20 described above with reference to FIGS. 1 and 3-13.

As best seen in FIGS. 16 and 17, the grippable portion 74B may additionally be provided
with one or more protrusions 78B to assist gripping by a user. While each protrusion 788 shown
in the illustrated third embodiment is in the form of a partial torus on the grippable portion 798, it
will be appreciated that each protrusion 788 may have different geometries, such as a raised
polygon or molded texture, and may be provided with varying heights., It will further be
appreciated that similar protrusions may be provided on the grippable portion 74 of the first
embodiment of the closure 20,

The deployed height of the third exnbodiment of the separation member 708 (FIG. 18)
above the body spout end 328 is less than the deployed height of the first embodinent separation
member 70 (FIG. 12) above the body spout end 32, Yet, the third embodiment separation
member 708 is still readily grippable by a user.  The lower deployed height of the third
embodiment separation member 70B can accommeodate a lower height of the separation member
708 in the stored configuration when the lid 26B is closed (not illustrated).  The reduced height of
the separation member 70B in the stored configuration allows for a reduced height of the body 24B
and a reduced height of the 1id 26B. Thus, the outer end 32B of the body 248 (including any

spout) may extend a shorter distance from the body 248, and the through passage 30B may extend
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for a shorter distance through the body 24B.  The configuration of the separation member 70B of
the third embodiment of the closure 20B is such that the 1id 26B imparts a force upon the
separation member 70B when the separation member 70B is in the stored the stored configuration.
The force imparted by the lid 26B upon the separation member 708 in the stored configuration
may be less than the force imparted by the lid 26 upon the separation member 70 of the first
embodiment of the closure 20.

It will also be appreciated that the closure 20, 204, and 208 may be provided with a variety
of dispensing passage configurations and/or structures,

It will be readily observed from the foregoing detailed description of the invention and
from the illustrations thereof that numerous other variations and modifications may be effected
without departing from the true spirit and scope of the novel concepts or principles of this

mvention,
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WHAT IS CLAIMED I58:
1. A closure (20, 20A, 20B) that can selectively permit or prevent communication
between the exterior and the interior of a system that has an opening between the exterior and

wterior, said closure (20, 20A, 20B) comprising:

10

pacih
h

20

{A) aclosure body (24, 24 A, 24B) that is either (a) a separate structure for being
attached to said system at said opening, or {b) a structure formed as a unitary portion of said
system at said opening, and wherein said body (24, 24A, 24B) hag

(1} an outer end (32, 32B) and a through passage (30, 30B) extending from
said outer end (32, 32B) through said body (24, 244, 24B); and

(2) a membrane (60, 60B) that (a) initially occhudes said passage (30, 30B),
and (b) is initially connected to the rest of said body (24, 24A, 24B); and

(BY alid {26, 26B) to accommodate movement relative to said body (24, 24A,
24B) between (a) a closed position on said body (24, 24A, 24B) restricting access fo said
passage (30, 30B), and (b) an open position permitting at least greater access to said
passage (30, 30B), wherein

said body (24, 24 A, 24B) further including a separation member (70, 708)
to be engaged by a user to separate at least g part of said membrane (60, 60B) from
said body (24, 24 A, 24B), said separation member (70, 70B) (1) extending from
said membrane {60, 60B), (2) having a deployed configuration wherein said

separation member (70, 70B) projects outwardly beyond said body outer end (32,

32B) when said lid (26, 26B) is in said open position, and (3} having the capability

for assuming a stored configuration with said separation member (70, 70B)
engaged by said lid (26, 26B) with said lid (26, 26B) in said closed position and
wherein resiliency of said separation member (70, 70B) urges said separation
member (70, 70B) from said stored configuration to said deployed configaration

when sald Hd (26, 26B) is moved from said closed position to said open position.
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2. The closure (20, 204, 20B) in accordance with claim 1 for use with a system that
includes a container (22, 22A) defining said opening, and wherein said body (24, 24A, 24B) is

initially separate from, but non-releasably attachable to, said container (22, 22A) at said opening.

3. The closure (20, 20B) in accordance with claim 1 for use with a system thatis a
flexible ponch (22} defining said opening and wherein part of said body (24, 24B) is a fitment

adapted for being sealingly secured to said flexible pouch (22) in said opening.

4, The closure (20, 20A, 20B) in accordance with claim 1 in which
said body (24, 24A, 248} includes
a base (40, 40B) and
a spout (42, 428) projecting cutwardly from said base (40, 40B); and
said through passage (30, 30B) extends through both said base (40, 40B) and said

spout (42, 42B).
5. The closure (20, 204, 20B) in accordance with claim 4 in which said membrane

{60, 60B) is located within said spout (42, 42B).

6. The closure (20, 204, 20B) in accordance with claim 1 in which said lid (26, 26B)

is connected to said body (24, 244, 24B) by at least one connecting element (28, 28B).

7. The closure (20, 204, 20B) in accerdance with claim 1 in which said separation
member (70, 70B) includes (1) a stem {72, 72B) extending outwardly from said membrane (60,

60B)Y, and (2} a grippable portion (74, 74B) extending laterally from said stem (72, 72B).

8. The closure (20, 204, 20B) in accordance with claim 7 1 which said grippable
partion (74, 74B) further hags
{1) at least one recess (76, 76B) to assist gripping by said user; and

(2) at least one protrusion (78, 788} to assist gripping by said user.
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9. The closure (20, 20A) in accordance with claim 7 in which said grippable portion

(74) has an arcuate configuration,

10, The closure (204, 20B) in accordance with claim 7 in which said grippable portion

(74B) has the configuration of a partial helix.

11, The closure (20, 204, 20B) in accordance with ¢laim 7 in which said stem (72,

72B) has an mncreased thickness at said membrane (60, 60B).

12, The closure (20, 20A, 20B) in accordance with claim 1 in which said body (24,
244, 24B) further has an alignment feature (52, 52B) for aligning said body (24, 24A, 24B)

relative to said system during installation on said system.

13, The closure {20, 20A, 20B) in accordance with claim 1 in which said membrane
(60, 60B) includes a laterally outward peripheral portion (62, 62B) connected with said closure
body {24, 24A, 24B).

14.  The closure (20, 20A, 20B) in accordance with claim 13 in which said peripheral

portion {62, 62B) is a reduced cross section weakened area of satd membrane (60, 60B).

15, The closure (20, 20A, 20B) in accordance with claim 1 wherein said stored

configuration is an elastically deformed configuration.

16. The closure (20, 204, 20B) in accordance with claim 1 in which said membrane
(60, 60B) includes an injection boss (63, 63R) extending outwardly from said membrane (60,

60B).
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