Office de la Proprieté Canadian CA 2456525 C 2011/07/05

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 456 525
L.|5J|n gfgamsg'e ; 'f*fc‘j age”%y of ; 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2002/07/15 (51) CLInt./Int.Cl. B65D 47/08 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2003/02/27 B65D 4/710(2006.01), 565D 55/02(2000.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2011/07/05 SMITH. KELLY A. US
(85) Entree phase nationale/National Entry: 2004/02/05 PETERSON, WALTER W., UA:
(86) N° demande PCT/PCT Application No.: US 2002/022362 STANISZEWSKI, JOSEPH W, US

(87) N° publication PCT/PCT Pubilication No.: 2003/016162 (73) Proprietaire/Owner:

o SEAQUIST CLOSURES FOREIGN, INC., US
(30) Priorité/Priority: 2001/08/17 (US09/932,774) |
(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : FERMETURE INVIOLABLE
54) Title: TAMPER-EVIDENT CLOSURE

(57) Abrégée/Abstract:
A tamper-evident dispensing closure system (20) Is provided for a container (22). The system (20) has a body (30) for extending
from the container (22) at the container opening (28). The body (30) defines a dispensing orifice (44), a channel (62), and a

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

| SRR RO S 2 _,\‘.s
OPIC - CIPO 191 5




CA 2456525 C 2011/07/05

anen 2 456 525
13) C

(57) Abrege(suite)/Abstract(continued):

retention member (74) projecting over a portion of the channel (62). The system (20) includes a lid (40) for being moved between a
closed position and an open position. An anchor member (152) Is provided for being recelved In the channel (62) and has an
engaging portion (156) for engaging the retention member (74) when the anchor member (152) Is received In the channel (62). At

least one frangible web (160) Initially connects the anchor member (152) with the lid (40) so that the frangible web (160) braces
when the lid (40) is Initially lifted from the closed position.



WO 03/016162 Al

CA 02456525 2004-02-05

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

27 February 2003 (27.02.2003) PCT WO 03/016162 Al
(51) International Patent Classification’: B65D 47/08, w.; 7104 lionshead Parkway, Littleton, CO 80124 (UA).
47/10 STANISZEWSKI, Joseph, W.; 2973 Teton Drive, Rock-
ford, IL 61109 (US).
(21) International Application Number: PCT/US02/22362

(22) International Filing Date: 15 July 2002 (15.07.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

09/932,774 17 August 2001 (17.08.2001) US

(71) Applicant: SEAQUIST CLOSURES FOREIGN, INC.
[US/US]; 475 West Terra Cotta, Crystal Lake, IL 60014
(US).

(72) Inventors: SMITH, Kelly, A.; N8052 N. Farwell #2,
Milwaukee, WI 53202 (US). PETERSON, WALTER,

(54) Title: TAMPER-EVIDENT CLOSURE

(74) Agents: ODELL, Paul, M. et al.; Wood, Phillips, Katz,
Clark & Mortimer, Citicorp Center, Suite 3800, 500 West
Madison Streete, Chicago, IL 60661-2511 (US).

(81) Designated States (national): AU, BR, CA, CN, IN, JP,
MX, PL, RU.

(84) Designated States (regional): European patent (AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT,
LU, MC, NL, PT, SE, SK, TR).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(57) Abstract: A
dispensing closure system (20) 1is
provided for a container (22). The
system (20) has a body (30) for extending
from the container (22) at the container
opening (28). The body (30) defines a
dispensing orifice (44), a channel (62),
and a retention member (74) projecting
over a portion of the channel (62). The
system (20) includes a lid (40) for being
moved between a closed position and an
open position. An anchor member (152)
is provided for being received in the
channel (62) and has an engaging portion
(156) for engaging the retention member
(74) when the anchor member (152) is
received in the channel (62). At least one
frangible web (160) initially connects the
anchor member (152) with the lid (40)
so that the frangible web (160) braces
when the lid (40) is initially lifted from
the closed position.
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TAMPER-EVIDENT CLOSURE
TECHNICAL FIELD

This invention relates to a system for dispensing a fluent material from a
container. The invention i1s particularly suitable for incorporation in a

dispensing closure for use with a squeezable container.

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

There are a variety of types of conventional dispensing closures which
function generally satisfactorily in applications for which they are designed.
One type of prior art dispensing closure system includes a body or base for
being attached to the top of a container. The body defines a dispensing orifice.
The system further includes a lid which is mounted on the base or body and

which can be lifted up to open the dispensing orifice. See, for example, U.S.

Patent No. 4,487,324.

The U.S. Patent No. 4,487,324 discloses a design which also includes a
tamper-evident tear strip for initially preventing lifting of the lid away from the
body unless and until the tear strip is first torn away by the user, and this
serves as a tamper-evident feature. While such a design offers significant
advantages, it would be desirable to provide an improved tamper-evident
dispensing closure system.

In particular, it would be advantageous to provide a tamper-evident
dispensing closure system which would not require that the user physically pull,
and tear away, a component of the assembly. It would also be desirable in
such an improved dispensing closure system to have a tamper-evident feature
that, upon opening, does not produce a separate, loose piece that must be
discarded.

Such an improved tamper-evident dispensing closure system should also

be adaptable for use with a one-piece, unitary closure system as well as with a

' two-piece, or other multiple-piece, closure system.

It would also be beneficial if such an improved tamper-evident

dispensing closure system could readily accommodate the connection of the lid

PCT/US02/22362
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to the body with a hinge structure, either a hinge structure that is unitary with
both the lid and body, or a two-piece hinge structure that is part of a separately
formed lid and separately formed body which can be assembled together.

It would also be advantageous if such an improved tamper-evident
dispensing closure system could incorporate the tamper-evident feature in a way
which does not hinder access to, or obstruct, the front of the lid where a thumb
lift tab might be employed.

It would also be desirable to provide a tamper-evident dispensing closure
system which would have a minimum number of components so as to facilitate
manufacture and assembly.

It would also be advantageous to provide a dispensing closure system
with the capability for accommodating optional tamper-evident features between
the container and closure system body that can readily indicate to a consumer
that the dispensing closure system has been initially removed from the
container.

It would also be beneficial if a dispensing closure system could readily
accommodate 1ts manufacture from a variety of different materials.

It would also be advantageous if such an improved closure system could
accommodate bottles, containers, or packages which have a variety of shapes
and which are constructed from a variety of materials.

Further, it would be desirable if such an improved system could
accommodate efficient, high-quality, high-speed, large volume manufacturing
techniques with a reduced product reject rate to produce products having
consistent operating characteristics unit-to-unit with high reliability.

BRIEF SUMMARY OF THE INVENTION

The present invention provides an improved tamper-evident dispensing
closure system for a container that has an opening to the container interior. The
system can be readily operated by the user to initially open the system for
accommodating flow from the container. The initial opening operation does not
produce a separate, loose piece which must be discarded. The tamper-evident

closure system can be employed with a one-piece or multi-piece closure body
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- and lid design. Further, the iammr-evident dispensing closure syStein readily

accommodates the employment of the thumb lift tab on the lid and a unitary or
multi-piece hinge structure between the lid and the body. The system also
accommodates the use of other, optional, tamper-evident features between ﬂ';e
closure body and the container. ‘

According to a presently preferred embodiment of the invention, the
tamper-evident dispensing closure system includes a body that is adapted to
extend from the container at the container opening. The body defines (1) at
least one dispensing orifice for communicating with the container opening, (2) a
chanhel, and (3) a retention member projecting over a portion of the channel.

The system further includes a lid for accommodating lifting of the lid relative. to

- the body between, (1) a closed position over the body dispensing oriﬁce, and

(2) an open position away from the body dispensing orifice. An anchor
member 15 received in the channel and has an engaging portion for engagling the
retention member when the anchor member is received in the chénnel.. At least
one Irangible web initially connects the anchor member with the lid closed and
can be broken when the lid is lifted from the closed position.

The closure system can be readily incorporated as a separate assembly of
components defining a closure that is separate from, but which is adapted to be
mounted to, the container. Such a closure may be incorporated in an
embodiment which 1s removably attachable to the container or which is non-
removably attachable to the container. In another contemplated embodiment, the
closure body may be formed as an integral or unitary part, or molded extension,
of the upper end of a container, and the lid may be provided as a unitéry

molded extension of the body or may be a separate component.
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In accordance with a further embodiment of the present invention,
there is provided a tamper-evident dispensing closure system for a container that
has an opening to an interior of the container, said dispensing closure system
comprising: a body capable of extending from said container at said opening as
either a separate structure or as a unitary extension of said container, said body
having (A) at least one dispensing orifice for communicating with said container
opening; and (B) a retention member; a lid that can be moved relative to said at
least one dispensing orifice between (A) a closed position over said at least one
dispensing orifice, and (B) an open position away from said at least one
dispensing orifice; said system characterized in that said system includes: an
anchor member having an engaging portion for non-releasably engaging said
retention member when said lid is first disposed in said closed position; and at
least one frangible web that initially connects said anchor member with said lid

and that can be broken when said lid is first moved from said closed position.

In accordance with a further embodiment of the present invention,
there is provided a tamper-evident dispensing closure system for a container that
has an opening to an interior of the container, said dispensing closure system
comprising: a body capable of extending from said container at said opening as
either a separate structure or as a unitary extension of said container, said body
having (A) at least one dispensing orifice for communicating with said container
opening, and (B) a retention member; a lid that can be moved relative to said at
least one dispensing orifice between (A) a closed position over said at least one

dispensing orifice, and (B) an open position away from said at least one

dispensing orifice; said system wherein said system includes: an anchor member
having an engaging portion for non-releasably engaging said retention member
when said lid is first disposed in said closed position; and at least one frangible
web that initially connects said anchor member with said lid and that can be
broken when said lid is first moved from said closed position; wherein: said body
has at least one channel; said retention member projects over a portion of said
channel for automatically being engaged by said engaging portion when said lid is
first closed; said anchor member is on said lid for automatically being received in
said channel when said lid is first closed; said channel has a first sidewall and a

second sidewall; said second sidewall is spaced from said first sidewall and is
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closer to said at least one dispensing orifice than is said first sidewall; and said

retention member has the form of a bead extending from said first sidewall toward

said second sidewall.

In accordance with a further embodiment of the present invention,
there is provided a tamper-evident dispensing closure system for a container that
has an opening to the container interior, said dispensing closure system
comprising: a body capable of extending from said container at said opening as
either a separate structure or as a unitary extension of said container, said body
having (A) at least one dispensing orifice for communicating with said container
opening, and (B) a retention member; a lid that can be moved relative to said at
least one dispensing orifice between (A) a closed position over said at least one
dispensing orifice, and (B) an open position away from said at least one
dispensing orifice; said system wherein said system includes: an anchor member
having an engaging portion for non-releasably engaging said retention member
when said lid is first disposed in said closed position; and at least one frangible
web that inttially connects said anchor member with said lid and that can be
broken when said lid is first moved from said closed position; wherein: said body
has a channel having a first sidewall and a second sidewall wherein said second
sidewall is spaced from said first sidewall, and wherein said second sidewall is
closer to said at least one dispensing orifice than is said first sidewall: said
retention member is in the form of a bead extending from said first sidewall toward
said second sidewall over a portion of said channel; said lid is hinged to said body
for accommodating lifting of said lid relative to said at least one dispensing orifice
from said closed position to said open position; said lid has a top wall and a skirt:
sald anchor member is adapted to be received in said channel and has an
engaging portion in the form of a lip for engaging said retention member when
said lid is first closed and said anchor member is received in said channel: and
there are a plurality of said frangible webs that are spaced apart and that project
outwardly from said lid skirt for initially connecting said anchor member with said
lid and for subsequently being broken when said lid is first lifted from said closed

position.
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In accordance with a further embodiment of the present invention,
there is provided a tamper-evident dispensing closure system for a container that
has an opening to the container interior, said dispensing closure system
comprising: a body capable of extending from said container at said opening, said
body having (1) at least one dispensing orifice for communicating with said
container opening, and (2) a retention member located laterally of said at least
one dispensing orifice; a lid that is hingedly connected to said body, and that can
be lifted relative to said at least one dispensing orifice between (1) a closed
position over said at least one dispensing orifice, and (2) an open position away
from said at least one dispensing orifice, said lid having a downwardly extending
skirt with a laterally facing side surface, said lid being retained against rotation
relative to said body about a vertical axis perpendicular to said container opening
when said closure is in use; an anchor member on said lid at the lower edge of
said lid skirt and having an engaging portion for engaging said retention member
when said lid is first closed; and at least one frangible web extending only laterally
from the lower edge of said lid skirt and that (1) initially connects laterally between
said anchor member and said lid laterally facing side surface at said lower edge of
said skirt, and (2) can be broken adjacent said lower edge of said skirt when said

lid is lifted from said closed 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.
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BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 1s a perspective view of an exemplary tamper-evident dispensing

S closure system in the form of a separate dispensing closure according to a

preferred embodiment of the invention, and the closure is shown in a closed
configuration, before mounting on a container, and from a vantage point
generally above, or from the top of, the closure;

FIG. 2 1s a view similar to FIG. 1, but FIG. 2 shows the lid in the open

10 position with the tamper-evident feature having been broken;

FIG. 3 1s an exploded, perspective view of the dispensing closure system
prior to the lid being mounted on the body and with the anchor members
initially connected by frangible webs to the lid;

FI1G. 4 1s a rear, perspective view of the lid illustrated in FIG. 3;

15 FIG. 5 1s an enlarged, fragmentary, cross-sectional view taken generally
along the plane 5-5 in FIG. 1, but FIG. 5 also shows the closure mounted on
the neck of a container and with the lower tamper-evident band turned upwardly
to engage a flange on the container neck;

FIG. 6 1s an enlarged, fragmentary, cross-sectional view taken generally

20 along the plane 6-6 in FIG. 1, but FIG. 1 shows the closure mounted on the
neck of a container with the tamper-evident band turned up under a flange on
the container neck;

FIG. 7 is an enlarged, fragmentary, cross-sectional view taken generally
along the plane 7-7 in FIG. 1, but FIG. 7 shows the closure mounted on the

25 neck of a container and shows the closure body tamper-evident band turned up
under the flange on the container neck;

FIG. 8 is a cross-sectional view of the closure body in the as-molded
configuration as viewed generally along the plane 8-8 in FIG. 1 but prior to the
lid being mounted on the closure body and prior to the closure body being

30 mounted on the container neck;
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FIG. 9 1s a cross-sectional view taken generally along the plane 9-9 in
FIG. 4; and

FIG. 10 1s a cross-sectional view taken generally along the plane 10-10
in FIG. 4.

DETAILED DESCRIPTION

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 described, however. The scope of the
invention 1s pointed out in the appended claims.

For ease of description, most of the figures illustrating the invention
show a dispensing closure system in the typical orientation that it would have at
the top of a container when the container is stored upright on its base, and
terms such as upper, lower, horizontal, etc., are used with reference to this
position. It will be understood, however, that the dispensing closure system of
this invention may be rﬁanufactured, stored, transported, used, and sold in an
orientation other than the position described.

The dispensing closure system of this invention is suitable for use with a
variety of conventional or special containers having various designs, the details
of which, although not illustrated or described, would be apparent to those
having skill in the art and an understanding of such containers. The container
per se described herein forms no part of, and therefore is not intended to limit,
the present invention. It will also be understood by those of ordinary skill that
novel and non-obvious inventive aspects are embodied in the described

exemplary closure systems alone.

A presently preferred embodiment of a tamper-evident dispensing
structure or dispensing closure system of the present invention is illustrated
in FIGS. 1-10 and is designated generally therein by reference number 20 in
F1G. 1. In the preferred embodiment illustrated, the dispensing structure or
dispensing closure system 20 is provided in the form of a separate closure 20

which is adapted to be mounted on a container 22 (FIG. 5) that would
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typically contain a fluent material. The container 22 includes body 24 and a
neck 26 as shown in FIG. 5. The neck 26 defines an opening 28 to the
container interior. The container neck 26, in the preferred embodiment
illustrated in FIG. 5, has an external, male thread 29 for engaging the closure
5 20.
The body 24 of the container 22 may have any suitable configuration,
and the upwardly projecting neck 26 may have a different cross-sectional

size and/or shape than the container body 24. Alternatively, the container 22
need not have a neck 26 per se. Instead, the container 22 may consist of

10 just a body with an opening. The container 22 may have a rigid wall or

walls, or may have a somewhat flexible wall or walls.

Although the container, per se, does not necessarily form a part of the

broadest aspects of the present invention, per se, it will be appreciated that at
least a body portion of the dispensing structure or system 20 of the present

15 invention may be provided as a unitary portion, or extension, of the top of
the container. However, in the preferred embodiment illustrated, the
dispensing system 20 is a separate one-piece or multi-piece unit (e.g., a
closure) which is adapted to be removably or non-removably mounted to a
previously manufactured container 20 which has an opening 28 to the

20 container interior.

The closure 20 is adapted to be used with a container 22 having an
opening 28 to provide access to the container interior and to a product
contained therein. The closure 20 can be used with many materials, including,
but not limited to, relatively low or high viscosity liquids, creams, gels,

25 suspensions, mixtures, lotions, pastes, particulates, granular materials, etc. as
constituting a food product, a personal care product, an industrial or household
cleaning product, or other compositions of matter (e.g., compositions for use in

activities involving manufacturing, commercial or household maintenance,

construction, agriculture, etc.).
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The container 22 with which the closure 20 may be used would typically
be a squeezable container having a flexible wall or walls which can be grasped
by the user and squeezed or compressed to increase the internal pressure within
the container so as to force the product out of the container and through the
closure. Such a flexible container wall typically has sufficient, inherent
resiliency so that when the squeezing forces are removed, the container wall
returns to its normal, unstressed shape. Such a squeezable wall container is
preferred in many applications but may not be necessary or preferred in other
applications. For example, in some 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. Also, the interior of the
container need not be pressurized at all. Instead, the product would be accessed
by reaching through the open closure with a spoon or straw, or the package
could be 1nverted to let the product discharge through the open closure solely
under the influence of gravity.

It 1s presently contemplated that many applications employing the closure
20 will be most conveniently realized by molding some or all of the
components of the closure 20 from suitable thermoplastic material or materials.
In the preferred embodiment illustrated, the components of the closure could
each be molded from a suitable thermoplastic material, such as polypropylene.
The closure components may be separately molded from the same material or
from different materials. The materials may have the same or different colors
and textures.

As can be seen in FIG. 3, the closure system 20 includes two basic
components, (1) a base or body 30, and (2) a lid 40 which is adapted to be
carried on the body 30. The lid 40 is movable between a closed position over
the body as shown in FIG. 1 and an open position as shown in FIG. 2. The lid
40 may be a separate component which is completely removable from the
closure body 30, or the lid 40 may be tethered to the body 30 with a strap, or
the lid 40 may be hinged to the body 30 as shown in FIG. 2 so as to

accommodate pivoting movement from the closed position to the open position.
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As can be seen 1n FIG. 3, the closure body 30 includes a spout 42
defining a dispensing orifice 44 which opens to the hollow interior of the
closure body 30 and which therefore communicates with the opening 28 in the
container neck 26 when the closure 20 is mounted on the container 22 as shown
in FIG. 5. As shown in FIGS. 3 and 5, at the bottom of the spout 42, the
closure body 30 has a peripheral upper deck 46. The peripheral upper deck 46
is defined at its outer edge by a generally vertical wall 48 as can be seen In
FIGS. 3 and 5. Surrounding the bottom of the wall 48 is a lower deck 50 as
shown in FIGS. 3 and 5.

As shown in FIGS. 3 and 7, the front of the closure body 30 has a
recess defined by a back wall 52, a left end wall 54, and right end wall 56, and
a bottom surface 58.

As shown in FIG. 3, the lower deck 50 includes at least one channel 62,
and preferably includes a pair of arcuate channels 62 on either side of the spout
42. As shown in FIG. 8, each channel 62 has a first sidewall 71 and a second
sidewall 72. The second sidewall 72 is closer to the dispensing orifice 44 than
is the first sidewall 71. A retention member in the form of a bead 74 extends
inwardly from the first sidewall 71 toward the second sidewall 72 over a
portion of the channel 62. Each channel 62 is open upwardly and extends in an
arcuate configuration less than 360° around the dispensing orifice 44.

As can be seen in FIGS. 3 and 7, the rear of the closure body 30
includes a bearing member comprising two, spaced-apart walls 80 which
together define between them an upwardly open channel 82. As shown in FIG.
7, the upper, distal end portion of each wall 80 extends toward the other wall
80 over the channel 82 to define a reduced width passage 84 to the channel 82.

As can be seen in FIG. 8, the closure body 30 has an annular skirt 90
extending downwardly form the upper portion of the closure body 30. The
interior surface of the skirt 90 defines a female thread 92. As illustrated in
FIG. 5, the closure body skirt thread 92 is adapted to threadingly engage the

exterior, mail thread 29 on the container neck 26.
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Alternatively, the closure skirt 90 could be provided with some other
container connecting means, such as a snap-fit bead or groove (not illustrated)
in place of the thread 92 for engaging a container neck groove or bead (not
illustrated), respectively. The closure body 30 could also be permanently
attached to the container 22 by means of induction melting, ultrasonic melting,
gluing, or the like, depending on materials used for the closure body 30 and
container 22. The closure body 30 could also be formed as a unitary part, or
extension, of the container 22.

The closure body skirt 90 may have any suitable configuration for
accommodating an upwardly projecting neck 26 or other portion of the container
22 received within the particular configuration of the closure body 30, and the
main part of the container 22 may have a different cross-sectional shape than
the container neck 26 and closure body 30.

An optional seal or liner (not illustrated) may be sealed across the top of
the container neck 26 or, alternatively, to the underside of the upper portion of
the closure body 30. However, if a tamper-evident seal or freshness seal as
provided by such a liner is not needed or desired in a particular application,
then the liner may, of course, be omitted. .

Also, 1t desired, the closure body 30 may be provided with an annular
seal 96 (FIG. 5) extending downwardly from the underside of the upper portion
of the closure body 30. Such a seal 96 could be “crab’s claw” profile seal, as
1llustrated, or a plug seal, or some other such seal, depending upon the
particular application and depending upon whether or not a liner 60 is
employed.

In the preferred form of the invention illustrated, the closure body skirt
90 has a generally annular configuration. However, the closure body skirt 90
may have other configurations. For example, the closure body skirt 90 might
have a prism or polygon configuration adapted to be mounted to the top of a
container neck having a polygon configuration. Such prism or polygon

configurations would not accommodate the use of a threaded attachment, but
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other means of attachment could be provided, such as a snap-fit bead and
groove arrangement, or the like.

In one preferred form of the invention as shown in FIG. 5, the closure
body 30 incorporates a conventional or special tamper-evident ring 100 along
the bottom edge of the closure body 30. As shown in FIG. 8, the tamper-
evident ring 100 is initially molded as a downwardly extending unitary flange
on the bottom of the closure body skirt 90. Prior to installing the closure body
30 on a container, such as the container 22 illustrated in FIG. 5, the lower half
of the tamper-evident ring 100 is deformed radially inwardly so that, as the
closure body 30 is threadingly rotated onto the container neck 26, the turned in
tamper-evident ring 100 is bent upwardly as it passes over the container neck
thread 29 and over a container neck retention flange 104. The turned in portion
of the tamper-evident ring 100 snaps inwardly below the container retention
flange 104 as shown in FIG. 5. This resists removal of the closure body 30 if
a user attempts to rotate the closure body 30 in an unscrewing direction.
However, the tamper-evident band or ring 100, in the preferred form, is
connected to the bottom end of the closure body skirt 90 by a very thin portion
of material (which may have, for example, circumferentially spaced-apart
notches or a scored groove or a molded groove (not shown)). If the user
attempts to unscrew the closure body 30 with a sufficient amount of torque,
then the tamper-evident band 100 will separate from the bottom of the closure
body skirt 90. This will serve as an indication that the closure body 30 has
been unscrewed, at least partially, from the fully assembled configuration.

The use of a tamper-evident ring or band 100 is an entirely optional
feature of the 1illustrated embodiment, and it does not form a necessary part of
the present invention. Indeed, if the closure body 30 is non-releasably attached
to the container neck 26 (as with adhesive, thermal bonding, irreversible snap-fit
configurations, etc.), then the tamper-evident ring 100 would provide no
additional benefit. Similarly, a tamper-evident ring 100 would provide no
additional benefit it the closure body 30 were formed as a unitary molded

extension of the container neck 26.



10

15

20

25

30

CA 02456525 2004-02-05

WO 03/016162 PCT/US02/22362

- 11 -

As shown in FIG. 3, the lid 40 includes a top wall 122 and a skirt 124.
The front of the lid 40 has an indentation 126 in the skirt 124. A thumb lift
tab 128 projects outwardly from the top portion of the lid 40 over the recess
126.

As can be seen in FIG. 4, the skirt 124 has a flat wall section 124A at
the rear of the lid 40. Projecting outwardly from the flat wall portion 124A is
a pair of rearwardly extending lugs 130. A shaft 132 extends between, and
connects, the Iugs 130 at a location where the shaft 132 is spaced from the lid
skirt flat wall portion 124A.

With reference to FIG. 7, the lid shaft 132 is received within the
upwardly open channel 82 defined at the rear of the closure body 30. The shaft
132 has a width dimension or diameter that is greater than the opening 84
between the upper, distal ends of the walls 80 which define the sides of the
channel 82. This provides a snap-fit engagement and retains the lid shaft 132
on a fixed axis relative to the closure body 30 to accommodate pivoting
movement of the lid 40 relative to the closure body 30 between the full closed
position (FIG. 1) and the full open position (FIG. 2). |

As can be seen in FIG. 9, the lid 40 includes a plug or spud 140
projecting downwardly from the underside of the lid top wall 122. As shown in
FIGS. 5 and 7, the spud 140 is adapted to be received within the dispensing
orifice 44 of the spout 42. In the preferred embodiment illustrated in FIGS. 5
and 7, the dispensing orifice 44 is a substantially cylindrical orifice, and the
exterior of the lid plug or spud 140 has a generally cylindrical surface. The
diameter of the exterior surface of the lid spud 140 is slightly greater than the
internal diameter of the body dispensing orifice 44. This provides an
interference fit to eftect good sealing engagement. Either the spud 140 or the
spout 42, or both, have sufficient flexibility to accommodate such an
interference fit providing leak-tight sealing capability.

According to the present invention, a unique tamper-evident feature is
provided for indicating that the lid 40 has been initially moved away from the
fully closed configuration (FIG. 1). The tamper-evident feature involves
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cooperation between the lid 40 and closure body 30. As shown in FIG. 4, the
tamper-evident feature includes at least one anchor member 152 which is
initially connected to the lid 40. In the preferred embodiment, where the
closure body 30 includes two channels 62, there are two anchor members 152
provided on either side of the lid 40 along the bottom edge of the lid 40. Each
anchor member 152 is a generally arcuate strip which includes an engaging
portion in the form of a lip 156 extending outwardly at the bottom of the
anchor member (see FIG. 10).

The tamper-evident feature also includes at least one frangible web 160
(FIG. 4) which initially connects one of the anchor members 152 with the lid
40. In the preferred embodiment illustrated in FIG. 4, there are a plurality of
frangible webs 160 in the form of spaced-apart bridges extending between an
anchor member 152 and the lid skirt 124. The webs 160 are initially molded
together as a unitary structure with the lid 40 and anchor members 152.

In the presently contemplated preferred form of the invention, the
manufacturer can readily mold the lid 40, webs 160, and anchor members 152
together as a single, unitary component, and can separately mold the closure
body 30 as another separate component. The lid 40 and body 30 may be
molded from the same thermoplastic material or from different thermoplastic
materials. The lid 40 and body 30 may have the same color and texture or may
have different colors and/or textures. |

Atfter separately molding the lid 40 and closure body 30, the two
components are assembled by mounting the lid 40 on the closure body 30 so
that the lid hinge shaft 132 is received in a snap-fit engagement within the
closure body receiving channel 82. The assembled closure 20 may then be
shipped to an entity that fills bottles or other containers with a fluent product
and then installs the closures 20 on the filled containers.

As the lid 40 1s properly mounted on the closure body 30, the anchor
members 152 are received within the closure body channels 62 as illustrated in
FIG. 6. Each anchor member lip 156 is forced past, and below, the adjacent

channel retention bead 74 as shown in FIG. 6. The channel first sidewall 71
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has sufficient flexibility to accommodate the movement ot the anchor member
lip 156 past the sidewall retention bead 74. As shown in FIG. 10, the anchor
member lip 156 has an inwardly slanting or tapered leading surface 157 and a
generally flat shoulder surface 159 at the upper, trailing end of the tapered
surface 157. The tapered surface 157 accommodates the movement of the
anchor member lip 156 to the position below the closure body retention bead 74
on the first sidewall 71 as shown in FIG. 6. However, the configuration of the
anchor member shoulder surface 159 (FIG. 10) provides substantially no
outward transfer of force to the closure body channel first sidewall 71 when the
lid 40 1s lifted upwardly. Thus, if an upward lifting force is applied to the lid
40, 1t 1s not possible to develop enough force directed outwardly on the closure
body first sidewall 71 to move the sidewall 71 radially outwardly enough to
disengage the anchor member lip 156 before the frangible webs 160 break.
Than 1s, the frangible webs 160 are designed to break up on the application of a
upward lifting force to the lid 40 which is less than a force that would be

~ required to pull the anchor member lip 156 past the sidewall retention bead 74.

The closure 20 need not be made in two or more separate parts. For
example, if desired, the entire closure 20 could be molded as a single, unitary
structure with an integral hinge system such as a snap-action hinge, tether hinge,
or the like. The detailed design of such a hinge system forms no part of the
present invention. Indeed, the present invention contemplates that the lid 40
and closure body 30 could be provided as separate components without any
hinge structure so that the lid would not remain attached to the closure body
after the assembly 1is opened.

The user can readily open the closure 20 by merely lifting the lid 40
upwardly. This 1s facilitated by the lid thumb lift 128 which can be pushed
upwardly by the user. When a sufficient upward force is applied to the lid 40
by the user, the frangible webs 160 break. The anchor members 152 remain in
the closure body channels 62 because the anchor member lips 156 are retained
under the channel retention beads 74. Thus, the initial opening of the lid 40

does not produce any loose, separate pieces which must be discarded. Further,
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when the lid 40 is returned to the closed configuration, the user can observe
that the frangible Webs 160 have been broken. This serves as an indication that
the lid 40 may have been opened, or at least that the closure 20 was tampered
with.

When the closure 20 is in the full open condition as shown in FIG. 2,
the user can tip or invert the package to facilitate the dispensing of fluent
product under the influence of gravity. If the container 22 has a flexible wall
or walls, the container 22 can be squeezed to further assist in dispensing the
product.

After the desired amount of product has been dispensed, the package can
be turned back to its upright orientation, and the user can close the lid 40.

It will also be appreciated that the dispensing system of the present
invention need not be provided as a separate closure for a container. The
closure body 30 could instead be molded as a unitary part of the container 22.
A container could be molded to have (1) an initially open bottom end, (2) a
peripheral wall forming an upper end that defines a container top end opening,
and (3) a unitary closure body portion extending radially inwardly from the
container peripheral wall over the container top end opening so as to form a
unitary part of the container top end and so as to define a unitary, top end
closure body, including the spout 42 (and optionally including a hinge and lid,
if the body, hinge, and lid are to be part of a single, unitary structure). Then,
the container could be filled with product through the open bottom end, and the
open bottom end could be subsequently sealed closed by appropriate means,
such as with thermally assisted deformation or with a separate bottom closﬁre
plug or cap.

It will also be appreciated that the dispensing system of the present
invention may include other components, elements, or features. For example,
the closure body 30 (FIG. 3) could include an internal valve system. The valve
could be, for example, a pressure-actuated, flexible, resilient slit valve. Such a
valve has the configuration and operating characteristics of a commercially

available valve design substantially as disclosed in the U.S. Patent No.



