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CLOSURE WITH TAMPER BAND AND SPOUT

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] This application claims priority to and benefit of U.S. Application No. 14/661,740,
filed March 18, 2015, which claims priority to and the benefit of U.S. Provisional Patent
Application No. 62/073,745, filed October 31, 2014, which are incorporated herein by reference

in their entireties.
BACKGROUND OF THE INVENTION

[0002] The present invention relates to a cap and spout assembly for closing a container such
as a pouch which holds a material having a liquid or gel-like consistency. In particular, the
present invention relates to a child-safe closure with an integral, molded and folded tamper band
and to a related spout design. In particular embodiments, the spout includes features for
improving visibility of the tamper band and/or for limiting the ability of a flexible container,

such as a pouch, to occlude the input opening of the spout.
SUMMARY OF THE INVENTION

[0003] One embodiment of the invention relates to a container closure assembly including
any combination of one or more feature described herein. Another embodiment of the invention
relates to a closure including any combination of one or more feature described herein. Another
embodiment of the invention relates to a spout including any combination of one or more feature
described herein. Another embodiment of the invention relates to a container including any
combination of one or more feature described herein.

[0004] Another embodiment of the invention relates to a closure that includes an outer wall
with a central opening and central wall portion having an engagement structure configured to
engage a cooperating structure on a spout. The closure includes a passage extending between

upper and lower surfaces of the closure and located between the outer wall and the central wall



WO 2016/069311 PCT/US2015/056238

portion. The closure includes a tamper band extending from a lower portion of the central wall
portion, and the tamper band includes at least one integrally molded portion extending radially
inward and upward away from a lower portion of the tamper band.

[0005] Another embodiment of the invention relates to a spout that includes a threaded
cylindrical wall portion defining a channel extending between an input opening and an output
opening. The spout includes a structure extending below the input opening. The structure
defines a generally horizontal channel extending between first and second opposing surfaces, and
the first and second opposing surfaces extend downward and are both angled toward a central
axis of the spout.

[0006] Another embodiment of the invention relates to a tamper evident closure that includes
an outer wall having an inner surface and an outer surface. The closure includes a central wall
supported from the outer wall, and the central wall has an inner surface, an outer surface and an
engagement structure located on the inner surface and configured to engage cooperating
structures on a spout. The closure includes a passage extending between an upper edge and a
lower edge of the closure, and the passage is defined between the inner surface of the outer wall
and the outer surface of the central wall. The closure includes a tamper-indicating band
extending from the central wall. The tamper band includes a first outer wall portion extending
downwardly from the central wall and a first inner engagement wall extending radially inward
and upward away from the first outer wall portion. The first inner engagement wall includes an
outer surface facing an inner surface of the first outer wall portion and an inner surface facing
radially inward toward the central wall. The tamper band includes a first connector having a first
end coupled to the first outer wall portion and a second end coupled to the first inner engagement
wall.

[0007] Another embodiment of the invention relates to a spout for a container configured to
be sealed by a closure. The spout includes a wall portion. The wall portion includes an
engagement structure extending from an outer surface of the wall portion configured to engage
with a cooperating engagement structure of the closure. The spout includes a central channel
extending through the wall portion between an inlet opening and an outlet opening, and the

channel surrounds a central axis of the spout. The spout includes a structure located below the
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inlet opening. The structure includes a first exterior surface on a first side of the structure, and
the first exterior surface extends away from the inlet opening. The structure includes a second
exterior surface on a second side of the structure opposite the first side, and the second exterior
surface extends away from the inlet opening. The structure includes a lower channel extending
between the first and second exterior surfaces and located below the inlet opening. The first and
second exterior surfaces are both angled toward the central axis of the spout such that a width
between opposing portions of the first and second exterior surfaces at a lower end of the structure
is less than a width between opposing portions of the first and second exterior surfaces at an
upper end of the structure.

[0008] Another embodiment of the invention relates to a closure assembly. The closure
assembly includes a spout and a closure. The spout includes a wall portion including an
engagement structure extending from an outer surface of the wall portion and a central channel
extending through the wall portion between an inlet opening and an outlet opening. The channel
surrounds a central axis of the spout. The spout includes a structure located below the inlet
opening. The structure includes a first exterior surface on a first side of the structure, and the
first exterior surface extends away from the inlet opening. The structure includes a second
exterior surface on a second side of the structure opposite the first side, and the second exterior
surface extends away from the inlet opening. The structure includes a lower channel extending
between the first and second exterior surfaces and located below the inlet opening. The first and
second exterior surfaces are both angled toward the central axis of the spout such that a width
between opposing portions of the first and second exterior surfaces at a lower end of the structure
is less than a width between opposing portions of the first and second exterior surfaces at an
upper end of the structure. The closure includes an outer wall having an inner surface and an
outer surface and a central wall supported from the inner surface of the outer wall. The central
wall includes an inner surface, an outer surface and an engagement structure located on the inner
surface and configured to engage the engagement structure of the spout. The closure includes a
passage extending between an upper edge and a lower edge of the closure, and the passage is
defined between the inner surface of the outer wall and the outer surface of the central wall. The

closure includes a tamper-indicating band extending from the central wall. The tamper band
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includes a first outer wall portion extending downwardly from the central wall, and a first inner
engagement wall extending radially inward and upward away from the first outer wall portion.
The first inner engagement wall includes an outer surface facing an inner surface of the first
outer wall portion and an inner surface facing radially inward toward the central wall. The
tamper band includes a first connector having a first end coupled to the first outer wall portion
and a second end coupled to the first inner engagement wall. The tamper band includes a second
outer wall portion extending downwardly from the central wall and a second inner engagement
wall extending radially inward and upward away from the second outer wall portion. The second
inner engagement wall includes an outer surface facing an inner surface of the second outer wall
portion and an inner surface facing radially inward toward the central wall. The tamper band
includes a second connector having a first end coupled to the second outer wall portion and a
second end coupled to the second inner engagement wall. The tamper band includes a first
frangible bridge section located between a clockwise facing surface of the second outer wall
portion and a counterclockwise facing surface of the first outer wall portion. The tamper band
includes a second frangible bridge section located between a counterclockwise facing surface of
the second outer wall portion and a clockwise facing surface of the first outer wall portion.
[0009] Various embodiments of the invention relate to any of the features, structures,
elements, parameters, method steps, systems, components, subsystems, etc. described and shown
herein, and various embodiments of the invention relate to any combination the features,
structures, elements, parameters, method steps, systems, components, subsystems, etc. described
and shown herein.

[0010] Alternative exemplary embodiments relate to other features and combinations of

features as may be generally recited in the claims.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011] This application will become more fully understood from the following detailed
description, taken in conjunction with the accompanying figures, wherein like reference

numerals refer to like elements in which:
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[0012] FIG. 1 shows a container closure assembly coupled to a pouch-type container
according to an exemplary embodiment;

[0013] FIG. 2 is a perspective view of container closure assembly including a closure and a
spout according to an exemplary embodiment;

[0014] FIG. 3 is perspective view from below of the closure of FIG. 2 according to an
exemplary embodiment;

[0015] FIG. 4 is a perspective view of a section of the closure of FIG. 3 according to an
exemplary embodiment;

[0016] FIG. 5 is a perspective view from above of the spout of FIG. 2 according to an
exemplary embodiment;

[0017] FIG. 6 is a cross-sectional view of the spout of FIG. 2 according to an exemplary
embodiment.

[0018] FIG. 7 is a cross-sectional view of the closure of FIG. 2 coupled to the spout of FIG.
2 according to an exemplary embodiment;

[0019] FIG. 8 is a detailed view showing interaction between a spout and a tamper band
according to an exemplary embodiment.

[0020] FIG. 9 is a perspective view of container closure assembly of FIG. 2 showing a
broken tamper band according to an exemplary embodiment.

[0021] FIG. 10 is a detailed view showing interaction between a spout and a broken tamper
band according to another exemplary embodiment.

[0022] FIG. 11 is a perspective view from below of the spout of FIG. 2 according to an
exemplary embodiment;

[0023] FIG. 12 is a side view of the spout of FIG. 2 according to an exemplary embodiment.
[0024] FIG. 13 is a perspective view of container closure assembly including a closure and a

spout according to another exemplary embodiment;
DETAILED DESCRIPTION

[0025] Before turning to the figures, which illustrate the exemplary embodiments in detail, it

should be understood that the present application is not limited to the details or methodology set
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forth in the description or illustrated in the figures. It should also be understood that the
terminology is for the purpose of description only and should not be regarded as limiting.

[0026] Referring generally to the figures, in various embodiments, a container closure
assembly that includes a closure that is molded and a separately molded spout having a plastic
neck finish are provided. In general the closure is attached to the spout via an engagement
structure, such as threading. The closure includes an integral and folded tamper band that, upon
removal interacts with a flange on the spout to both break the tamper band and to push the
broken tamper band outward enhancing the visibility/detectability of the broken tamper band. In
addition, the spout includes a structure located at the lower, input end of the spout that acts to
limit or prevent flexible sidewalls of a pouch type container from occluding the input end of the
spout, that may otherwise occur as the contents of the pouch are being consumed through the
spout.

[0027] FIG. 1 shows a container assembly 10 according to an exemplary embodiment.
Container assembly 10 includes a closure assembly, including a closure 12 and a spout 14.
Spout 14 is coupled to a container, shown as pouch 16. In general, pouch 16 includes container
contents, such as liquid, semi-liquid, or powdered food or beverage, within pouch 16, and spout
14 provides a channel through which the contents of pouch 16 can be accessed. In the
embodiment shown, pouch 16 is a flexible, squeezable type of container, which may be formed
from a flexible material. In various embodiments, the flexible material may be a material such as
a thermoplastic sheet or a foil pouch. In other embodiments, closure 12 and spout 14 may be
used in conjunction with other types of containers, such as plastic bottles or composite (paper,
cardboard, etc.) boxes. In specific embodiments, the contents of pouch 16 may be food or
beverage intend for consumption by a child, such as baby food, yogurt, apple sauce, etc.

[0028] FIG. 1 shows spout 14 coupled to pouch 16 adjacent to the upper end 17 of pouch 16.
In this arrangement, spout 14 protrudes from the upper end of pouch 16, and closure 12 acts to
seal spout 14. As will be generally understood, the lower end 19 of pouch 16 may provide an
end wall or rim providing a stable base for pouch 16 to sit in the upright position shown in FIG.

1.
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[0029] FIG. 2 shows closure 12 coupled to an upper spout portion of spout 14. In various
embodiments, closure 12 includes threads that engage cooperating threads on an outer surface of
the upper spout portion. Closure 12 includes an outer wall 18, with an interior upper edge 20
that defines a top opening 22. Closure 12 includes a central wall portion, shown as central
cylinder 24, that is coupled to an inner surface of outer wall 18 by radial walls 26 such that open
spaces or channels 28 are defined within closure 12. Channels 28 extend vertically through
closure 12 from interior upper edge 20 to lower edge 30 such that airflow is permitted through
closure 12.

[0030] Referring to FIG. 3 and FIG. 4, closure 12 includes a tamper band 32 extending from
the lower end of central cylinder 24. Tamper band 32 includes two outer wall sections 34 and
36. A first pair of bridge sections 38 is located between first ends 37 and 39 of tamper band
outer wall sections 34 and 36, respectively. A second pair of bridge sections 40 are located
between second ends 41 and 43 of tamper band outer wall sections 34 and 36, respectively. Each
section 34 and 36 of tamper band 32 includes two engagement structures or walls, shown as J-
band sections 42, that extend radially inward away from inner surfaces of outer wall sections 34
and 36 and upward toward the upper end of closure 12.

[0031] In various embodiments, outer wall sections 34 and 36 are configured to provide a
relatively compete band surrounding the base of central cylinder 24. In various embodiments,
outer wall sections 34 and 36 each extend at least 120 degrees around the perimeter of central
cylinder 24, specifically at least 150 degrees around the perimeter of central cylinder 24, and
more specifically at least 160 degrees around the perimeter of central cylinder 24.

[0032] In the embodiment shown, J-band sections 42 are sections that are integrally molded
with the rest of tamper band 32 and are connected to the lower end 45 of tamper band 32. In one
embodiment, J-band sections 42 are molded in the positioning shown in FIG. 3 with a connector,
shown as u-shaped curved connector section 44, molded in the u-shape shown in FIG. 3. In
another embodiment, J-band sections 42 are molded extending downward from lower end 45,
and following molding, J-band sections 42 are folded upward and inward relative to tamper band

32 forming u-shaped connector section 44. In either molding arrangement, connector section 44
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provides the transition from the generally downwardly extending outer wall section 34 or 36 to
the generally upwardly extending J-band sections 42.

[0033] As shown best in FIG. 4, J-band sections 42 are angled relative to outer wall sections
34 and 36. Further, J-band sections 42 each have an upper edge or surface 47 that defines the
upper most surface of each J-band section 42. J-band sections 42 have a height (e.g., the
dimension in the direction of the longitudinal axis of the closure) that is less than the heights of
outer wall sections 34 and 36. In this arrangement, upper surface 47 is below both the uppermost
portions of outer wall sections 34 and 36, and below the lower most edge 49 of central cylinder
24. Further, as shown in both FIG. 3 and FIG. 4, both outer wall sections 34 and 36 have a
length in the circumferential direction that is greater than the length of J-band sections 42 in the
circumferential direction. In various embodiments, the linear length of outer wall sections 34
and 36 in the circumferential direction is greater than the linear length of J-band sections 42 in
the circumferential direction. In various embodiments, the angular length of outer wall sections
34 and 36 in the circumferential direction is greater than the angular length of J-band sections 42
in the circumferential direction. In specific embodiments, the differential circumferential lengths
of outer wall sections 34 and 36 and of J-band sections 42 are the differential lengths between
the major, radially inner surfaces of outer wall sections 34 and 36 and the major, radially outer
surfaces of J-band sections 42.

[0034] FIG. 4 shows approximately one half of closure 12 in cross-section. Accordingly, as
shown in FIG. 4, each half section of each of the tamper band outer wall sections 34 and 36
includes one J-band section 42. Thus, in the embodiment of closure 12 shown, tamper band 32
includes a total of four J-band sections 42. However, in other embodiments, tamper band 32
may include various numbers of J-band sections 42, such as 2, 3, 5, 6, etc. J-band sections.
[0035] Upon twist-off of closure 12, J-band sections 42 interact with cooperating structures
on spout 14 (discussed below) as closure 12 moves upward which causes bridge sections 38 and
40 to break and which also pushes tamper band sections 34 and 36 outward. Tamper band
sections 34 and 36 remain connected to the central cylinder 24 by an integrally molded hinge

structure 46 (labeled in FIG. 4) that joins each tamper band section 34, 36 to at least one of
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central cylinder 24 and radial walls 26. In this manner, tamper band 32 remains coupled to and
intact with closure 12 even after opening of closure 12.

[0036] As shown best in FIG. 3, tamper band 32 includes two tamper band posts, shown as
post sections 51 and 53. Post section 51 is located in the circumferential direction between first
ends 37 and 39 of tamper band outer wall sections 34 and 36, and post section 53 is located in
the circumferential direction between second ends 41 and 43 of tamper band outer wall sections
34 and 36. In general, post sections 51 and 53 provide a structure that bridges 38 and 40
respectively are coupled to.

[0037] In this arrangement, the clockwise and counterclockwise facing surfaces of post
sections 51 and 53 and the opposing, clockwise and counterclockwise facing surfaces of the
adjacent outer wall sections 34 and 36 define spaces or gaps as shown in FIG. 3. To further
provide structure to tamper band 32, each of post sections 51 and 53 are located below one of the
radial walls 26. By providing a relatively robust, rigid and supported anchor point, this
positioning of post sections 51 and 53 may facilitate consistent breakage of tamper band 32 at
bridges 38 and 40 upon removal of closure 12 because of the relative low level of bend or
distortion experienced by post sections 51 and 53 at twist off. In this arrangement, bridge
sections 38 and 40 are coupled between opposing clockwise and counterclockwise surfaces of
post sections 51 and 53 and of outer wall sections 34 and 36.

[0038] Referring to FIG. 5, a perspective view of spout 14 is shown according to an
exemplary embodiment. Spout 14 includes an upper spout portion 50 that defines a central
channel 52 that extends through spout 14 from an input or inlet opening 54 and an output or
outlet opening 56. In general, central channel 52 provides a pathway from the interior of a
container (such as pouch 16) to the exterior of the container through which container contents
can be accessed and removed. Upper spout portion 50 includes a closure engagement structure,
shown as threads 58, that engage cooperating threads 59 (shown in FIG. 4) on the inner surface
of central cylinder 24 of closure 12.

[0039] Spout 14 includes an upper flange 60 located below threads 58. Spout 14 includes a
lower flange 62 and a central flange 64. Located below lower flange 62 is a generally

trapezoidal shaped mounting area 66 that includes a plurality of horizontal ribs 68. Mounting
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area 66 and ribs 68 are bonded to the inner surface of the container sidewalls (e.g., sidewalls of
pouch 16) such that spout 14 is supported from the container as shown in FIG. 1.

[0040] Referring to FIG. 6, in various embodiments, spout 14 is molded from plastic and has
thicknesses along the length of spout 14 that facilitates accurate molding of spout 14. As shown
in FIG. 6, upper spout portion 50 has a thickness A and a height H2. In various embodiments,
upper spout portion 50 has a thickness A between 0.025 inches and 0.040 inches, specifically
between 0.028 inches and 0.032 inches, and more specifically about 0.030 inches (e.g., plus or
minus 0.005 inches). In various embodiments, spout 14 has a total height H1, and H2 is less than
30 % of H1 and more specifically is less than 25% of H1. In addition, spout 14 has a thickness B
located between threads 58, and in various embodiments, thickness B is between 0.035 inches
and 0.045 inches, specifically between 0.038 inches and 0.042 inches, and more specifically
about 0.040 inches (e.g., plus or minus 0.005 inches). Spout 14 has a thickness C located
between flanges 62 and 64, and in various embodiments, thickness C is between 0.038 inches
and 0.048 inches, specifically between 0.041 inches and 0.045 inches, and more specifically
about 0.043 inches (e.g., plus or minus 0.005 inches). Spout 14 has a thickness D located
between ribs 68, and in various embodiments, thickness D is between 0.038 inches and 0.048
inches, specifically between 0.041 inches and 0.045 inches, and more specifically about 0.043
inches (e.g., plus or minus 0.005 inches). In various embodiments, the areas having thicknesses
B, C and D have a height shown as H3, and in various embodiments, H3 is greater than 60% of
H1, and more specifically greater than 70% of H1.

[0041] Referring to FIG. 7, closure 12 is shown coupled to spout 14. As shown in FIG. 7,
when closure 12 is fully engaged on spout 14, J-band sections 42 are engaged underneath flange
60. In this arrangement, lower end 45 of tamper band 32 is facing flange 64 and there is a small
amount of clearance between the lower most surface of tamper band 32 and the upper surface of
flange 64. Further, J-band sections 42 are positioned such that upper surfaces 47 of each J-band
are facing and located beneath flange 60.

[0042] Referring to FIG. 8, a detailed view of the interaction between J-bands 42 and spout
14 are shown. Spout 14 includes a plurality of generally vertically extending ribs 61 located

below flange 60. Ribs 61 interact with the radially innermost section of J-band 42 during cap
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removal limiting the ability of J-bands 42 from tucking under flange 60. In this manner, ribs 61
provide a surface that allows J-bands 42 to transition over the outermost edge of flange 60 during
cap removal.

[0043] Referring to FIG. 9, closure 12 is shown during removal from spout 14 according to
an exemplary embodiment. Flange 60 includes an outer surface that acts as a catch ledge. As
closure 12 is removed, J-band sections 42 interact with flange 60 to push tamper band 32
outward and to break bridges 38 and 40. Specifically, as tamper band 32 passes over flange 60
upon removal of closure 12, flange 60 acts to spread broken tamper band 32 and pushes broken
tamper band 32 radially outward. The broken sections of tamper band 32 pivot radially outward
about hinges 46 under the interaction with flange 60 further accentuating the appearance of the
broken tamper bands. The broken bridge sections 38 and 40 and the outwardly pushed tamper
band 32 provides tamper indication by showing that closure 12 has previously been opened, as
shown in FIG. 9.

[0044] Referring to FIG. 10, a detailed view of the interaction between broken tamper band
32 and spout 14 is shown according to an exemplary embodiment. As shown in FIG. 10, flange
64 of spout 14 includes a plurality of circumferentially facing surfaces, shown as
counterclockwise surfaces 63. In the embodiment shown, flange 64 includes two
counterclockwise surfaces 63 spaced about 180 degrees apart around the circumference of flange
64. After closure 12 has been first removed from spout 14, tamper band 32 is broken at bridges
38 and 40 forming free ends 65. Upon reapplication of closure 12 following opening, free ends
65 of broken tamper band 32 to engage counterclockwise surfaces 63 which acts to maintain
tamper band 32 in a position such that it is easy to see that tamper band 32 had previously been
broken.

[0045] Referring to FIG. 11 and FIG. 12, spout 14 includes a structure surrounding lower
opening 54 that acts to limit occlusion of spout opening 54. In the specific embodiment shown,
spout 14 includes a structure 70 extending from a lower surface of mounting area 66 that
surrounds lower opening 54 of spout 14 and acts to limit or prevent opening 54 from being
occluded by the sidewall of the container (e.g., pouch 16) to which spout 14 is attached. In

general, structure 70 defines a lower channel, shown as ring shaped channel 78, and at least a
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portion of the entrances to channel 78 lic in a plane substantially parallel to the wings of
mounting structure 66.

[0046] Referring to FIG. 12, structure 70 includes opposing surfaces 72 and 74 that taper
inward toward central axis 80 and that extend downward to bottom surface 76. Channel 78
defines an axis 81 that is substantially perpendicular to both axis 80 and to a plane defined by
mounting structure 66. In this arrangement, channel 78 extends between opposing surfaces 72
and 74, and opposing surfaces 72 and 74 are angled inward relative to a plane defined by
mounting structure 66. Further, in various embodiments, surfaces 72 and 74 are angled inward
toward axis 80.

[0047] In various embodiments as shown in FIG. 12, the width, W1, of the tip 71 of structure
70 is relatively small compared to the width, W2, of the upper end 73 of structure 70. In various
embodiments, W1 is less than 50% of W2, specifically is less than 30% of W2, and more
specifically is less than 20% of W2. In this arrangement, surfaces 72 and 74 generally face the
inner surfaces of container 16 and provides an clongate ring structure that limits the ability of
inner surfaces of container 16 to occlude or block lower spout opening 54.

[0048] To further facilitate the occlusion limiting function of structure 70, surfaces 72 and 74
arc curved surfaces that are concave relative to axis 80. In various embodiments, surfaces 72 and
74 are continuously curved surfaces that curve inward toward axis 80. Curved surfaces 72 and
74 may act to provide improved occlusion resistance relative to planar angled walls due to the
changing degree of distance between the curved surface 72 and 74 and the inner wall of a
container (such as pouch 16).

[0049] Referring to FIG. 13, closure 12 is shown coupled to a spout 100 according to an
exemplary embodiment. Spout 100 is substantially the same as spout 14 except as discussed
herein. Spout 100 includes clockwise facing radial surfaces 102 on flange 64. Further, spout
100 includes a structure 104 that surrounds lower spout opening 54 that acts to limit occlusion of
spout opening 54. In general, structure 104 includes a lower end flange 106, and at least two
generally rectangular, substantially vertical openings 108. Openings 108 are recessed in the
direction of axis 80 relative to radial outermost surface 110 of flange 106 and radial surface 112

located below mounting structure 66. In this manner, surfaces 110 and 112 act to space the walls
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of the container (e.g., pouch 16) from opening 108 such that the walls do not occlude opening
108.

[0050] In various embodiments, the closure and spout discussed herein are made from
plastic. In various embodiments, the closure and spout are made from compression molded
plastic, and in other embodiments, the closure and spout are made from injection molded plastic.
In various embodiments, the plastics include PE, PP, PET, PVC, etc.

[0051] Further modifications and alternative embodiments of various aspects of the invention
will be apparent to those skilled in the art in view of this description. Accordingly, this
description is to be construed as illustrative only. The construction and arrangements, shown in
the various exemplary embodiments, are illustrative only. Although only a few embodiments
have been described in detail in this disclosure, many modifications are possible (e.g., variations
in sizes, dimensions, structures, shapes and proportions of the various elements, values of
parameters, mounting arrangements, use of materials, colors, orientations, etc.) without
materially departing from the novel teachings and advantages of the subject matter described
herein. Some elements shown as integrally formed may be constructed of multiple parts or
elements, the position of elements may be reversed or otherwise varied, and the nature or number
of discrete elements or positions may be altered or varied. The order or sequence of any process,
logical algorithm, or method steps may be varied or re-sequenced according to alternative
embodiments. Other substitutions, modifications, changes and omissions may also be made in
the design, operating conditions and arrangement of the various exemplary embodiments without
departing from the scope of the present invention.

[0052] For purposes of this disclosure, the term "coupled" means the joining of two
components directly or indirectly to one another. Such joining may be stationary in nature or
movable in nature. Such joining may be achieved with the two members and any additional
intermediate members being integrally formed as a single unitary body with one another or with
the two members or the two members and any additional member being attached to one another.
Such joining may be permanent in nature or alternatively may be removable or releasable in

nature.
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[0053] In various exemplary embodiments, the relative dimensions, including angles, lengths
and radii, as shown in the Figures are to scale. Actual measurements of the Figures will disclose
relative dimensions, angles and proportions of the various exemplary embodiments. Various
exemplary embodiments extend to various ranges around the absolute and relative dimensions,
angles and proportions that may be determined from the Figures. Various exemplary
embodiments include any combination of one or more relative dimensions or angles that may be
determined from the Figures. Further, actual dimensions not expressly set out in this description
can be determined by using the ratios of dimensions measured in the Figures in combination with
the express dimensions set out in this description. It should also be understood that the

terminology is for the purpose of description only and should not be regarded as limiting.
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WHAT IS CLAIMED IS:

1. A tamper evident closure, comprising:

an outer wall having an inner surface and an outer surface;

a central wall supported from the outer wall, the central wall having an inner
surface, an outer surface and an engagement structure located on the inner surface and
configured to engage cooperating structures on a spout;

a passage extending between an upper edge and a lower edge of the closure, the
passage defined between the inner surface of the outer wall and the outer surface of the central
wall; and

a tamper-indicating band extending from the central wall, the tamper band
comprising:

a first outer wall portion extending downwardly from the central wall;

a first inner engagement wall extending radially inward and upward away
from the first outer wall portion, wherein the first inner engagement wall includes an outer
surface facing an inner surface of the first outer wall portion and an inner surface facing radially
inward toward the central wall; and

a first connector having a first end coupled to the first outer wall portion

and a second end coupled to the first inner engagement wall.

2. The closure of claim 1 wherein the first connector includes a curved section
providing the transition from the downwardly extending first outer wall portion to the upwardly

extending first inner engagement wall.

3. The closure of claim 1 wherein the first inner engagement wall has an upper
surface, wherein the upper surface of the first inner engagement wall is located below an upper

edge of the first outer wall portion.
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4. The closure of claim 1 wherein the first inner engagement wall has an upper
surface, wherein the upper surface of the first inner engagement wall is located below a lower

surface of the central wall.

5. The closure of claim 1 wherein the inner surface of the first outer wall portion has
a length in a circumferential direction that is greater than a length of the outer surface of the first

engagement wall in the circumferential direction.

6. The closure of claim 1 wherein the tamper band further comprises:

a second outer wall portion extending downwardly from the central wall;

a second inner engagement wall extending radially inward and upward away from
the second outer wall portion, wherein the second inner engagement wall includes an outer
surface facing an inner surface of the second outer wall portion and an inner surface facing
radially inward toward the central wall;

a second connector having a first end coupled to the second outer wall portion and
a second end coupled to the second inner engagement wall;

a first frangible bridge section located between a clockwise facing surface of the
second outer wall portion and a counterclockwise facing surface of the first outer wall portion;
and

a second frangible bridge section located between a counterclockwise facing
surface of the second outer wall portion and a clockwise facing surface of the first outer wall

portion.

7. The closure of claim 6 further comprising:

a first hinge structure coupling the first outer wall portion to the central wall,
wherein the first hinge structure allows the first outer wall portion to pivot relative to the central
wall following breakage of the first and second frangible bridges; and

a second hinge structure coupling the second outer wall portion to the central
wall, wherein the second hinge structure allows the second outer wall portion to pivot relative to

the central wall following breakage of the first and second frangible bridges.
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8. The closure of claim 7 wherein the inner surface of the central wall is circular in
cross-section, wherein the first outer wall portion extends at least 120 degrees around the central

wall and the second outer wall portion extends at least 120 degrees around the central wall.

9. The closure of claim 8 further comprising:

a first tamper band post extending downward from the central wall and located
between the clockwise facing surface of the second outer wall portion and the counterclockwise
facing surface of the first outer wall portion, wherein the first tamper band post includes a
clockwise facing surface facing the counterclockwise facing surface of the first outer wall
portion defining a first gap therebetween and a counterclockwise facing surface facing the
clockwise facing surface of the second outer wall portion defining a second gap therebetween,;

a second tamper band post extending downward from the central wall and located
between the counterclockwise facing surface of the second outer wall portion and the clockwise
facing surface of the first outer wall portion, wherein the second tamper band post includes a
clockwise facing surface facing the counterclockwise facing surface of the second outer wall
portion defining a third gap therebetween and a counterclockwise facing surface facing the

clockwise facing surface of the first outer wall portion defining a fourth gap therebetween.

10.  The closure of claim 9 further comprising:

a third frangible bridge section located between a clockwise facing surface of the
second outer wall portion and a counterclockwise facing surface of the first outer wall portion;
and

a fourth frangible bridge section located between a counterclockwise facing
surface of the second outer wall portion and a clockwise facing surface of the first outer wall
portion;

wherein the first frangible bridge section is coupled at one end to the clockwise
facing surface of the first tamper band post and at the other end to the counterclockwise facing

surface of the first outer wall portion;
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wherein the second frangible bridge section is coupled at one end to the
counterclockwise facing surface of the second tamper band post and at the other end to the
clockwise facing surface of the first outer wall portion;

wherein the third frangible bridge section is coupled at one end to the
counterclockwise facing surface of the first tamper band post and at the other end to the
clockwise facing surface of the second outer wall portion;

wherein the fourth frangible bridge section is coupled at one end to the clockwise
facing surface of the second tamper band post and at the other end to the counterclockwise facing

surface of the second outer wall portion.

11.  The closure of claim 10 wherein an upper surface of the first frangible bridge
section defines the lower edge of the first gap, wherein an upper surface of the third frangible
bridge section defines the lower edge of the second gap, wherein an upper surface of the second
frangible bridge section defines the lower edge of the fourth gap and further wherein an upper
surface of the fourth frangible bridge sections define the lower edge of the third gap.

12. The closure of claim 1 coupled to a flexible pouch container.
13. A spout for a container configured to be sealed by a closure, the spout
comprising:

a wall portion including an engagement structure extending from an outer surface
of the wall portion configured to engage with a cooperating engagement structure of the closure;
a central channel extending through the wall portion between an inlet opening and
an outlet opening, wherein the channel surrounds a central axis of the spout;
a structure located below the inlet opening, the structure comprising;:
a first exterior surface on a first side of the structure, the first exterior
surface extending away from the inlet opening;
a second exterior surface on a second side of the structure opposite the

first side, the second exterior surface extending away from the inlet opening;
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a lower channel extending between the first and second exterior surfaces
and located below the inlet opening;

wherein the first and second exterior surfaces are both angled toward the
central axis of the spout such that a width between opposing portions of the first and second
exterior surfaces at a lower end of the structure is less than a width between opposing portions of

the first and second exterior surfaces at an upper end of the structure.

14.  The spout of claim 13 wherein the first and second exterior surfaces of the

structure are concave relative to the central axis.

15.  The spout of claim 13 wherein the width between opposing portion of the first and
second exterior surfaces at a lower end of the structure is less than 50% of the width between

opposing portion of the first and second exterior surfaces at the upper end of the structure.

16.  The spout of claim 13 wherein the central channel is substantially perpendicular

to a central axis defined by the lower channel.

17. A closure assembly comprising:
a spout comprising:
a wall portion including an engagement structure extending from an outer
surface of the wall portion;
a central channel extending through the wall portion between an inlet
opening and an outlet opening, wherein the channel surrounds a central axis of the spout;
a structure located below the inlet opening, the structure comprising;:
a first exterior surface on a first side of the structure, the first
exterior surface extending away from the inlet opening;
a second exterior surface on a second side of the structure opposite
the first side, the second exterior surface extending away from the inlet opening;
a lower channel extending between the first and second exterior

surfaces and located below the inlet opening;
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wherein the first and second exterior surfaces are both angled
toward the central axis of the spout such that a width between opposing portions of the
first and second exterior surfaces at a lower end of the structure is less than a width
between opposing portions of the first and second exterior surfaces at an upper end of the
structure; and

a closure comprising;:

an outer wall having an inner surface and an outer surface;

a central wall supported from the inner surface of the outer wall, the
central wall having an inner surface, an outer surface and an engagement structure located on the
inner surface and configured to engage the engagement structure of the spout;

a passage extending between an upper edge and a lower edge of the
closure, the passage defined between the inner surface of the outer wall and the outer surface of
the central wall; and

a tamper-indicating band extending from the central wall, the tamper band
comprising:

a first outer wall portion extending downwardly from the central
wall,

a first inner engagement wall extending radially inward and
upward away from the first outer wall portion, wherein the first inner engagement wall
includes an outer surface facing an inner surface of the first outer wall portion and an
inner surface facing radially inward toward the central wall;

a first connector having a first end coupled to the first outer wall
portion and a second end coupled to the first inner engagement wall;

a second outer wall portion extending downwardly from the central
wall,

a second inner engagement wall extending radially inward and
upward away from the second outer wall portion, wherein the second inner engagement
wall includes an outer surface facing an inner surface of the second outer wall portion

and an inner surface facing radially inward toward the central wall;
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a second connector having a first end coupled to the second outer
wall portion and a second end coupled to the second inner engagement wall;

a first frangible bridge section located between a clockwise facing
surface of the second outer wall portion and a counterclockwise facing surface of the first
outer wall portion; and

a second frangible bridge section located between a
counterclockwise facing surface of the second outer wall portion and a clockwise facing

surface of the first outer wall portion.

18.  The closure assembly of claim 17 wherein the first and second exterior surfaces of
the structure are concave relative to the central axis, wherein the width between opposing
portions of the first and second exterior surfaces at a lower end of the structure is less than 50%
of the width between opposing portions of the first and second exterior surfaces at the upper end

of the structure.

19.  The closure assembly of claim 18 wherein the closure further comprises:

a first hinge structure coupling the first outer wall portion to the central wall,
wherein the first hinge structure allows the first outer wall portion to pivot relative to the central
wall following breakage of the first and second frangible bridges; and

a second hinge structure coupling the second outer wall portion to the central
wall, wherein the second hinge structure allows the second outer wall portion to pivot relative to
the central wall following breakage of the first and second frangible bridges;

wherein the inner surface of the central wall is circular in cross-section, wherein
the first outer wall portion extends at least 120 degrees around the central wall and the second

outer wall portion extends at least 120 degrees around the central wall.

20.  The closure assembly of claim 19 further comprising a flexible pouch container
coupled to the spout, such that the inlet opening of the spout is located within the container and

the outlet opening of the spout is located outside of the container.
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