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CLOSURE CAP ASSEMBLY

BACKGROUND

{00017 Flexible pouches for comtaining food and beverage producis are
frequently marketed for use by infants and small children. The flexible pouches are
convenient, inexpensive, and provide ease of use. Typically, the flexible pouches
include a spout for discharging the material and a removable closure cap for
sealing the pouch. With the closure cap removed, product is able to flow from the
spout of the pouch by the user pouring or squeezing the pouch.

(00021 The closure caps used for flexible pouches are generally sized to prevent
the possibility that they are swallowed by a child. In addition, they are generally
provided with a tamper evident feature in the form of a band thal becomes
separated from a cap body when the cap body is unscrewed from the spout fo
indicate whether the closure cap has been removad from the spout, For the closure
caps currently known, once the closure cap is unscrewed, the tamper evident
features breaks infc a set of broken sections that remain associaled 1o the cap
body s the possibility that such sections are swaliowed by a child is reduced.
While these sections usually remain associated with the cap body, they can
nevertheless be sharp and profrude from the cap body in a way that could harm a
chiid, or they could become detached from the cap body and swallowed. In
addition, with the cap body positioned on the spout, the broken sections can be re-
positioned to appear as If the seal formead between the closure cap and the spout
is not broken.

{00031 Ancther drawback of current closure caps is that that they do not extend

into the spout. As such, with the closure cap secured to the spout, the food product
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contained in the pouch is able to flow into the spout where it is susceptible to
oxidation and discoloration.

[0004] To this end, a need exists for a closure cap assembly with a tamper
evident feature positionable in the spout of a container to provide an gudible sound
to indicate the breaking of a seal and to create a barrier to product settling in the
spout. I is to such a closure cap assembly that the inveniive concepls disclosed
herein are directed.

BRIEF DESCRIPTION OF THE DRAWINGS

{00057 FIG. 1 is a perspective view of a closure cap assembly consiructed in
accordance with the inventive concepts disclosed herein shown positioned on a
container in a sealed condition.

{60086} FIG. 2 is an exploded, perspective view of the closure cap assembly
and the container.

(00077 FIG. 3 is a vertical sectional view of the closure cap assembly shown in
the sealed condition relative to a spout of the container.

{00087 FIG. 4 is a perspective view of the closure cap assembly shown with a
cap removed from a spout adapter in an unsealed condition.

{0009 FiG. 5 is a vertical sectional view of the closure cap assembly of FIG. 1
shown in an unsealed condition.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

(00107 in the following detailed description of embodiments of the inventive
concepts, numercus specific detalls are set forth in order to provide a more
thorough understanding of the inventive concepts. However, it will be apparent to
one of ordinary skill in the art that the inventive concepls disclosed and claimed

herein may be practiced without these specific details. In other instances, well-
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kinown features have not been described in detall to avoid unnecessarily

complicating the instant disclosure.

L ¥ L LLH

{00113 As used herein, the terms “comprises,” "comprising,” “includes,”
"including,” "has,” "having" or any other variation thereof, are intended {o cover a
non-exclusive inclusion. For example, a process, method, article, or apparatus that
comprises a list of elemenis or sleps is nol necessarily limited to only those
elements or steps and may include other elements, steps, or features not expressly
listed or inherently present therein.

{00121 Unless expressly staled to the contrary, "or" refers to an inclusive or and
not to an exclusive or. For example, a condition A or B is satisfied by anyong of the
following: A is true {or present) and B is false (or not present)}, A is false {or not
present) and B is true {or present), and both A and B is true {or present).

[0013] In addition, use of the "a" or "an” are emploved to describe elements and
componenis of the embodiments herain. This is done merely for convenience and
to give a general sense of the inventive concepts. This description should be read
to include one or at least one and the singular also includes the plural unless it is
obvious that it is meant otherwise.

[0014] Throughout this disclosure and the claims, the terms “about”
“approximately,” and “substantially” are intended to signify that the item being
qualified is not limited fo the exact value specified, but includes some slight
variations or deviations therefrom, caused by measuring error, manufaciuring
tolerances, stress exerted on various parts, wear and tear, or combinations thereof,
for example.

[0015] The use of the term “at least one” will be understood 1o include one as

well as any quantity more than one, including but not limited to each of, 2, 3, 4, 5,
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10, 15, 20, 30, 40, 50, 100, and all integers there between. The term “at least one”
may extend up to 100 or 1000 or more, depending on the term o which it is
attached; in addition, the quantities of 100/1000 are not (o be considerad limiling,
as higher limits may also produce salisfaciory results. Singular terms shall include
pluraliies and plural terms shall include the singular unless indicated otherwise.

[0018] The term “or combinations thereof” as used herein refers to all
permutations and/or combinations of the listed ilems preceding the term. For
example, “A, B, C, or combinations thereof” is intended {o include at least one of:
A, B, C, AB, AC, BC, or ABC, and if order is important in a particular context, also
BA, CA, CB, CBA, BCA, ACB, BAC, or CAB. Continuing with this exampie,
expressly included are combinations that contain repeats of one or more item or
term, such as BB, AAA, AAB, BBC, AAABCCCC, CBBAAA, CABABB, and so forth.
The skilled artisan will understand that typically there is no limit on the number of
items or terms in any combination, unless otherwise apparent from the context.

{06171 Finally, as used herein any reference fo "one embodiment” or "an
embodiment” means that a particular element, feature, structure, or characteristic
described in conneclion with the embodiment is included in at least one
embodiment. The appearances of the phrase "In one embodiment” in various
places in the specification are not necessarily referring to the same embodiment,
although the inventive concepls disclosed herein are intended 1o encompass all
combinations and permutations including one or more of the features of the
embodimentis described herein.

{0018} Referring now the drawings, and more particularly to FIG. 1, a closure
cap assembily 10 consiructed in accordance with the inventive concepis disclosed

herein is illustrated in sealing engagement with a spout 12 of a container 14, such
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as a flexible pouch. The closure cap 10 is particularly well suited for sealing
containers used for flowable foods and juices which are marketed for infanis and
children. Flexible pouches are weli known by those having ordinary skill in the art
and, therefore, will not be described in detail herein. In general, the container 14
may be comprised of any non-permeable flaxible material. For example, the
container 14 may be made of one or more flexibie sheels, such as polymer sheels
or foil sheets. The container 14 may be used o contain any flowable material. Non-
exclusive examples of flowable material include food, beverages, granules, and
gases. In one example, the flowable material may be pureed food products or
heverages designed for consumplion by children.

[0019] Referring now to FIGS. 1-5, in an exemplary embodiment, the closure
cap assembly 10 includes a spout adapter 16 and a cap 18. The spout adapter 16
is designed io be fixed to the spout 14 of the container 12 afler the container 12
has been filled with a selected food product via the spout 14. The cap 18 is initially
positioned on the spout adapter 18, but is selectively removable from the spout
adapter 16 io permit the food product of the container 12 o be dispensed from the
container 12 via the spout 14 and the spout adapter 16 in a manner o be described
below. The cap 18 can be re-positioned on the spout adapter 18 to close the spout
14 and the spout adapter 16.

{00207 Referring now to FIGS. Z and 3, the spout adapler 16 has a tubular body
portion 20 and a puil portion 22. The tubular body portion 20 is characterized as
having a proximal end 24, a distal end 26, an external surface 28, and an intemal
surface 30 defining a flow passage 32 extending through the body portion 20 from
the proximal end 26 to the distal end 28. The body portion 20 can be threaded or

press-fit or snap-fit to the spout 14 and otherwise fixed to the spout 14 in a variety
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of ways. For example, the body portion 20 can be fixed to the spout 14 with a
suitable adhesive or by welding. In one version, the proximal end 24 may be
provided with g plurality of spikes 33 FIGS. 3 and 5) to facilifate fixation between
the spout adapter 16 and the spout 14,

{0021} As best shown in FIG. 3, the pull portion 22 is illustrated as being
generally cylindrically shaped and positioned in the flow passage 32 of the body
portion 20 in a coaxial relationship to the body portion 20. The pull portion 22 has
a proximal end 34 and a distal end 36. The proximal end 34 of the pull portion 20
is connectad to the body portion 20 in a way o form a seal across the flow passage
32 between the proximal end 26 and the distal end 28 of the body portion 20. The
pull portion 22 has a length such that the distal end 36 of the pull portion 22 exiends
beyond the distal end 26 of the body portion 20.

{0022} in one embodiment, the base portion 20 and the pull portion 22 are
formed as a monolithic unit with the pull portion 22 being connecled to the base
portion 20 with a membrane 38 extending around the pull portion 22 to form the
seal across the flow passage 32 until a user initially opens the container 12. The
membrane 38 is provided with a circumferential line of weakness or tear ling 40
that frangibly connects the pull porfion 22 with the body portion 20. The
circumferential line of weakness 40 is spaced ocutwardly from the proximal end of
the pull member 22 such that the proximal end 34 of the pull member 22 is flared
after the pull portion 22 separates from the body portion 20 (FIG. 5). in the
flustrated embodiment, the membrane 38 includes an annular wall 42 extending
downwardly from the distal end 26 of the body portion 20 toward the proximal end
24 of the body portion 20 s0 as to cooperate with the internal surface 30 of the

body portion 30 to define an annular groove 43 for receiving at least a portion of
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the spout 14 in a way that causes the proximal end 34 of the pull portion 22 to be
positioned within the spout 14. The line of weakness 40 is formed by a groove 44
that extends around an underside of the membrane 38 between the annular wall
42 and the proximal end 34 of the puil portion 22. The line of weakness 40 may
have other configurations. For example, a groove may be formed in the topside of
ihe membrane 38. The pull portion 22 is conhected to membrane 38 in a way that
the membrane 38 is tomn along the line of weakness 40 by the application of an
upward pulling force on the pull portion 22 in a manner to be described below.

[0023] The membrane 38, and thus the seal, is shown {0 extend approximately
midway into the flow passage 32. This configuration provides the advantage of
positioning the seal within the spout 14 s0 as to maintain the food product in the
lower portion of the flow passage 32 while the seal membrane 38 remains intaci,
ihereby keeping the upper end of the flow passage 32 free of food product where
the food product is more susceptible to discoloration from oxidation. It will be
appreciated, however, that the membrane 38 may be located at any location in the
flow passage 32 between the proximal end 24 and the distal end 26 of the body
portion 20. Also, the membrane 38 may be connected to the body portion 20 and
the pull portion 22 at other locations along the length of the body portion 20 and
the pull portion 22.

{0024} The spout adapter 16 can be molded from a variely of suitable polymers
and plastics, such as, for example, polyethylene. The body portion 20 may include
external threads 46 for threaded engagement with corresponding internal threads
48 of the cap 18. However, it should be appreciated that the cap 18 may engage

with the spout adapier 16 in other ways, such as snap-fit.

~
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[0025] The cap 18 has a {op end 50 and a botiom end 52. As discussed above,
the cap 18 is threadingly connecied to the external surface 28 of the body portion
20. In addition, the cap 18 is connecied to the pull portion 22 in a way that the distal
end 36 of the pull portion 22 exiends beyond the top end 50 of the cap 18. More
particularly, the top end 50 of the cap 18 has an opening 54 through which the pull
portion 22 extends. The distal end 36 of the pull portion 22 is tapered {o facilitate
assembly of the cap 18 with the spout adapler 16 and in particular the cap 18 with
the pull portion 22. The pull portion 22 has an annular groove 56 forming a top
shoulder 58 and a bottom shoulder 60. The opening 54 of the cap 18 is sized so
that the iop end 50 of the cap 18 is captured between the {op shoulder 58 and the
bottom shoulder 60 upon moving the cap 18 past the distal end 38 of the pull
poriion 22 and so that the cap 18 is rotatable relative 1o the puli portion 22.

[0028] When the closure cap assembly 10 is assembled o the spout 14 by fixing
the spout adapter 16 to the spout 14, the distal end 36 of the pull portion 22 extends
beyond the top end 50 of the cap 18. Bacause the pull portion 22 is connected o
the body portion 20, the pull portion 22 is non-slidable relative to the cap 18 thereby
indicating to a user thal the seal across the flow passage 32 is intact.

{00273 To open the spout 14 1o permit the contents of the container 14 {o be
dispensed, a user removes the cap 18 from the spout adapter 16 by rotating the
cap 18 relative o the spout adapter 16. Rotation of the cap 18 causes the cap 18
to move distally along the body portion 20 of the spout adapter 16. Because the
pull portion 22 is connected to the cap 18, the distal movement of the cap 18
causes an upward force to be applied to the pull portion 22. Upon sufficient force
heing applied o the pull porfion 22, the membrane 38 tears along the

circumferential line of weakness 40 thereby separaling the puil portion 22 from the
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body portion 20 and opening the flow passage 32. Tearing of the membrane 38
creates an audible sound to the user indicating breaking of the seal. In addition to
the audible indicator thatl the seal is broken, the annular groove 58 of the pull
portion 22 has a length such that the pull portion is able to slide relative {o the cap
18. Thus, movement of the distal end 36 of the pull portion 22 relative 1o the cap
18 provides a visual indicalor {o the user that the seal is broken.

{0028} With the cap 18 and the pull portion 22 removed from the body portion
20 of the spout adapler 16 (FIG. 4), the contents of the container 12 are able {o be
dispensed from the container 12 through the flow passage 32 of the body portion
22.

[0029] if desired, the cap 18 can be re-positioned on the body portion 20 of the
spout adapter 16 o close the flow passage 32 of the spout adapter 16 by screwing
the cap 18 on the body portion 20 (FIG. 5). Because the pull portion 22 remains
connected 1o the cap 18, the flared end of the proximal end 34 of the pull portion
22 serves to push the food product from the upper portion of the flow passage 32
down info the container 12 as the cap 18 travels proximally along the body portion
20 thereby removing the food product from the upper portion of the flow passage
32 where the food product is more susceptible to discoloration from oxidation.

{0030} From the above description, it is clear that the inventive concepts
disclosed and claimed herein are well adapted o carry out the objects and o atiain
the advantages mentioned herein, as well as those inherent in the invention. While
exemplary embodiments of the inventive concepts have been described for
purposes of this disclosure, it will be understood that numerous changes may be

made which will readily suggest themselves to those skilled in the art and which
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are accomplished within the spirit of the inventive concepts disclosed and claimed

hereir.
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Exemplary Claims:

1. A closure cap assembly for a container having a spout,
comprising:

a spout adapter comprising:

a tubular body portion having a proximal end, a distal end, an sxternal surface,
and an internal surface defining a flow passage extending through the body
portion from the proximal end to the distal end, the body portion configured {o be
fixed o the spout of the container; and

a pull portion positioned in the flow passage of the body portion and having a
proximal end and a distal end, the proximal end connecied to the body portion o
form a seal across the flow passage between the proximal end and the distal end
of the body portion, the distal end exiending beyond the distal end of the body
portion; and

a cap having a top end and a botlom end, the cap connected to the extemnal
surface of the body portion and connected to the pull portion in a way that the
pull portion separates from the body portion as the cap is removed from the body

poriion.

2. The closure cap assembly of claim 1, wherein base portion and

the pull portion are formed as a monolithic unit.

3. The closure cap assembly of claim 1, wherein separation of the

pull portion from the body portion creates an audible sound indicating breaking

of the seal.

1
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4, The closure cap assembly of claim 1, wherein the pull portion is
connected o the body portion with a membrane having a circumferential ling of

weakness.

5. The closure cap assembly of claim 4, wherein the circumferential
line of weakness is spaced oubtwardly from the proximal end of the pull member
such that the proximal end of the pull member is flared after the pull portion

separates from the body portion.

8. The closure cap assembly of claim 1, wherein the distal end of

the pull portion extends beyond the top end of the cap.

7. The closure cap assembly of claim 8, wherein the pull portion is
shidably connected to the cap after the pull portion separates from the body

portion.

8. The closure cap assembly of claim 7, wherein the pull portion has
an annular groove defining a top shouider and a bottom shoulder, and wherein
the top end of the cap has an opening through which the pull portion extends and
which is sized so that the fop end of the cap is captured between the top shoulder

and the botiom shoulder.

g, A closure cap assembly in combination with a spout for a

container, the spout defining a flow passage, the closure cap comprising:

a spout adapter comprising:

12
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a tubular body portion having a proximal end, a distal end, an external surface,
and an internal surface defining & flow passage exiending through the body
portion from the proximal end to the distal end, the body portion fixed to the spout
of the container; and

a pull portion positioned in the flow passage of the bedy portion and having a
proximal end and a distal end, the proximal end connecied o the body portion to
form a seal across the flow passage between the proximal end and the distal end
of the body portion, the distal end exiending beyond the distal end of the body
portion; and

a cap having a top end and a holtorn end, the cap connecied o the external
surface of the body portion and connected to the pull portion in a way that the
pull portion separates from the body portion as the cap is removed from the body

portion.

10. The combination of claim 9, wherein separation of the pull portion

from the body portion creates an audible sound indicating breaking of the seal.

11. The combination of claim 9, wherein the pull portion is connecled

to the body portion with a membrane having a circumferential line of weakness.

12. The combination of claim 11, wherein circumferential line of

weakness is positioned within the spout,

13. The combination of claim 11, wherein the circumferential line of

weakness is spaced outwardly from the proximal end of the pull member such

13
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that the proximal end of the pull member is flared after the pull portion separates

from the body portion.

14. The combination of claim 8, wherein the pull portion is slidably

connected to the cap after the pull portion separates from the body portion.

15. The combination of claim 14, wherein the pull portion has an
annular groove defining a top shoulder and a botiom shoulder, and wherein the
top end of the cap has an opening through which the pull portion exiends and
which is sized so that the top end of the cap is capiured between the top shoulder

and the bottom shoulder.

16. A method of sealing the flow of material from & container having
a spout defining a flow passage from the container, the method comprising:
obtaining a spout adapter comprising:

a tubular body portion having a proximal end, a distal end, an external surface,
and an internal surface defining a flow passage extending through the body
portion from the proximal end to the distal end; and

a pull portion positioned in the flow passage of the bedy portion and having a
proximal end and a distal end, the proximal end connecied o the body portion to
form a seal across the flow passage between the proximal end and the distal end
of the body portion, the distal end exiending beyond the distal end of the body

portion; and

14
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connecting a cap having a top end and a bottom to the external surface of the
body portion and o the pull portion in @ way that the pull portion separaies from
the body portion as the cap is removed from the body portion; and

fixing the body portion of the spout adapter o the spout.

17. The method of clgim 16, wherein in the step of oblaining the spout
adapter, the pull portion is connectad to the body portion with a membrane having

a circumferential line of weakness.

18. The method of claim 16, whergin in the step of obtaining the spout
adapter, the pull portion is slidably connecied to the cap after the pull portion is

detached from the body poriion.

18. The method of claim 18, wherein in the step of obtaining the spout
adapter, the pull portion has an annular groove defining & top shoulder and a
bottom shoulder, and wherein the top end of the cap has an opening through
which the pull portion extends and which is sized so that the top end of the cap

is captured betweean the top shoulder and the botiom shoulder.

20. The method of claim 16, wherein detachment of the pull portion

from the body portion creates an audible sound indicating breaking of the seal.
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