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FITMENT FOR A CONTAIMER

The present disclosure is directed to containers and, more particularly, to container
fitments,

Backeround and Summary of the Bisclosure

A container for carvying 2 liquid product ean inchude a fitmend that renders the
container non-refillable so as to impede or prevent efforts to refill the container with inferior
peoducts. U8, Patent 3,399 811 llustrates a container of this type,

(GB2418910 discloses a cap for a tamper-evident seal for a container and including a
tamper-evideni band that has to be removed before the seal is opened for the first time and which, as

a result of its removal, assumes a configurstion that makes it bupossible fo position in correct

alignment with 3 tubular sieeve of the g

o

UiS3315811 discloses 4 package including a plastic insert positioned in a plastic outer

ontainer that is maintained at 2 temperature greater than that of the insert and then cooled to

contract the ouler container into engagement with the insert. Both the insert and the cuter container
can be composed of glass instead of plastic.

A general object of the present diselosure, in accordance with one aspect of the
disclosure, is to provide 3 container including & fitment that is non-removably secured 0 the
container, and/or including a non~refiliable fitment that evidences efforts to tamper with the package
via breakage of the container.

The present disclosure embodics a number of aspeets that can be inyplemented

separately from or in combination with each other.
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A produst in aceordance with one agpect of the disclosure includes 8 contatner
including & neck, and » fitment coupled fu the neck of the contalner i an interference it

Ire accordanes with another aspoot of the disclnsure, there is provided a method of
prosfucing g prodact that inchudes (@) flowing Huyeid into a container baving aaeck; aod (b) coupling
& Htment into the neck of the container via an inierforence fit bebween a wall of the fitment wd thw
gerrtainer, o render the product tamper-svident.

In accordance with & further aspest of thy disclowre, there is provided wusthod of

fnserting & fliment into a neck of & comtaingr, The method Includes the steps of {a) providing 2

S—
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container having a neck at a first temperature, (b) providing a ring at a second temperature less than
the first temperature, (¢} inserting the ring into the neck of the container, and {d) allowing
temperatures of the ring and the container neck to equalize to secure the ring within the neck.

In accordance with an additional aspect of the disclosure, there is provided a fitment
for a container, wherein the fitment includes an outer wall and indicia carried by the outer wall.

Brief Bescription of the Dvawings

The disclosure, together with additional objects, features, advantages and aspects
thereof, will be best understood from the following description, the appended clairus and the
accompanying drawings, in which:

FIG. 1 is a fragmentary elevational view of a product in accordance with an
illustrative embodiment of the present disclosure and including a container and a fitment coupled to
the container to render the container non-refillable;

FIG. 2 is a top view of the product of FIG. 1;

FIG. 3 is an enlarged, fragmentary, cross-sectional view of the product of FIG. 1,
iltustrating the fitment in a cold state relative to a warm state of the container;

FIG. 4 i a view of the product similar to that of FIG. 4, except that a temperature of
the fitment and the container are equalized, wherein the fitment is coupled to the container via an
interference fit;

FIG. 5 is an enlarged, fragmentary, perspective view of the product of FIG.

FIG. 6is g fragmentary, cross-sectional view of a product in accordance with another
illustrative embodiment of the present disclosore and including a container and a fitment coupled fo

the ¢ontainer; and
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FIG. 7 1s a fragmentary, cross-sectional view of a product in accordance with a further
tllustrative embodiment of the present disclosure and including a container and a fittoent coupled to
the container.

Detailed Description of Preferred Embodiments

FIG. 1 illustrates a product 10 in accordance with an tllustrative embodiment of the
disclosure as including a container 12 to hold a liguid product P, and a dispensing fitment 14 coupled
to the container 12. The fitmen: 14 may be non-removably secured to the container 12. The
terminology "non-removably secured” includes a manner in which the fitment 14 is, by design-intent,
not intended to be removed from the container 12 without damaging the container and/or fitment 14
or otherwise visibly compromising the structural and/or functional integrity of either or both. Alse,
the fitment 14 may render the container 12 non-refillable. In other words, the fitment 14 may
prevent or at least impede efforts to refill the container 12, for example, with counterfeit liquid
products. The terminology "non-refitlable” is used interchangeably herein with the terms refill-
resistant and anti-refil], and includes a characteristic of the fitment 14 which, by design intent, is not
intended to be refilled without damaging the container 12 and/or fitment 14 or otherwise visibly
compromising the structural and/or functional integrity of either or both. As will be described
below, the fitment 14 also may facilitate evidencing of efforts to tamper with the product 10, for
example, via breakage of the container 12 when someone attempts to refill the container 12.

The container 12 can be a bottle, for exaraple, a wine or spirtis botile or any other
suitable type of bottle or container, and can be composed of glass, ceramic, metal, plastic, or any
other suitable material(s). The container 12 may include a bottom or base 18, a body 16 that may

include a sidewall 20 extending in a divectional axially away from the base 18 along a central
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longitudinal axis A of the container 12, The container 12 also may include a shoulder 22 exiending
in a directional axially away from the sidewall 20, and a neck 24 extending in a directional axially
away from the shoulder 22 and including a neck finish 26, As used herein, divectional words such as
top, bottom, upper, lower, radial, circurferential, lateral, longitudingl, transverse, vertical,
horizontal, and the like are employed by way of description and not limitation. The neck finish 26
may include an open end or mouth 28 of the container 12, and one or more closure engagement
elements 34, for example, helical threads, or any other suitable feature(s), for coupling to 5 closure
{not shown). The geometry of the cortainer 12 of FIGS. 1 and 2 is iHustrative only, and any other
suitable geometries may beo used,

With reference to FIG. 3, the container neck 24 may include an interior passage 32 to

carry the fitment 14 and to communicate lquid out of the container body 16 (FIG. 1) and through

B
]
e
—
o
[¢7]

and out of the neck ¢ passage 32 may include a through bore 34 and a counterbore 36 in which
the fitment 14 may be positioned. The bores 34, 36 may be of cylindrical shape or of any other
suitable geometry, and mway be established by interior surfaces of the container neck 24. An internal
shoulder or step 38 may be established between the bores 34, 36 and may serve as an axial locator
for the fitment 14.

Various features of the fitment 14 Husirated in the drawing figures are illustrative
only, and may be of any other suitable type or construction. The fittnent 14 includes an axially
extending circumferential cuter wall 40 to contact the nterior passage 32 of the container 12. The
outer wall 40 may be a ring or ring-shaped, for example of oval or cylindrical shape, or of any other
suitable shape corresponding o the shape of the corresponding portion of the container neck 24. The

r wall 40 may contact an axial stop portion of the container 12, for example, the step 38, The
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fitment 14 also may include a base wall 42 that extends transversely with respect to the outer wall
40. Asused herein, the torm transverse may mean disposed at some non-zero angle with respect to
the longitudinal axis A of the container 12 and along any direction intersecting the container 12 and
may include but is not imited to a radial direction.

The relationship between the fitment 14 and the container 12 may be such that an
axial end of the fitment 14 extends axially cut the mouth 28 of the container 12 axially beyound an
axial end surface or lip of the container 12 to form an anti-drip edge or feature. For example, the
fitment outer wall 40 may have an axial length such that it bottoms out at the internal shoulder 38 in
the container 12 and extends out of the container mouth 28.

The fitment 14 further may include any suitgble features to irapede or prevent refilling
of the comtainer 12. For example, the fitment 14 may include a check valve that may be carcied
within the outer wall 40, for example, as illustrated in FIGS. 3 and 4. The check valve may include
an outlet wall 44 having outlet apertures 46, and a cage 48 held between the base and outlet walls 42,
46 and spaced from the outlet wall 44 by a spacer 50 and having apertures 49. The outlet wall 44
may be recessed axially from the outer axial end of the outer wall 40 to provide anti-drip
functionality. The check valve also may include a valve plate 52 axially movably retained by the
cage 48 and covering an opening 54 in the base wall 44, and a valve ball 56 retained between the
cage 48 and the valve plate 32. The aforementioned elements may be mounted within and to the
outer wall 40 of the fitment 14 in any suitable manner. In one embodiment, the fitment 14 outer wall
40 may be composed of stainless steel or any other suttable metal, and one or more of the other
portions of the fitrent 14 may be composed of plastic, metal, or glass. In other embodiments, one or

more portions of the fitment 14 may be composed of glass or ceramic. For example, the outer wall
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40, axial wall 44, cage 48, and/or ball 56 may be composed of glass or ceramic. Accordingly,
attempts o remove the fitment 14 may shatter the container 12 and/or the fitment 14,

The iHlustrative check valve permits flow of liquid out of the container body 16 (FIG.
1) but preveunts or retards flow info the container body 16. For example, the valve ball 56 holds the
valve plate 52 down to cover the base wall opening 534 to prevent flow therethrough. But when the
container 12 is tipped or inverted, Hquid may flow through the base wall opening 54 to displace the
valve plate 52 and ball 56, and the liquid may flow out of the cage apertures 49 through the fitment
14 and out of the outlet openings 46. Non-refillable fitments are well known to those of ordinary
skill in the art, and any suttable type of fitment may be used, whether a check valve type of fitment,
an air trap type of fitment, or any other suitable type of refill-resistant fitment.

With reference to FIG. 3, the fitment 14 also may include decorative and/or
informative features. For example, the outer wall 40 of the fitment 14 can carry indicia, for example,
brand name indicia 58, package serial mumber indicia 60, a logo, a slogan, or the like. In another
example, the features may include a radially recessed portion in the wall 40 that may extend axially
and circumferentially, and may be rectangular in outer profile or of any other suitable shape. Inone
embodiment, the indicia may be disposed within the radially recessed portion and may project
radially outwardly, as shown, or may be recessed, or printed, or the like. In another embodiment, the
indicia may be carried on the fitment outer wall 40 and may be engraved or otherwise radially
recessed in the outer wall 40, may be printed thereon, or the like. The various features may be
formed, machined, lasered, etched, or produced in any other suitable manner. The features may be
iocated on the fitment 14 in such a manner that the features are disposed completely within the

container neck 24 below an axial end surface or lip of the container neck 24, Accordingly, the
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decorative and/or informative features are positioned on the inside of the container but are visible
therethrough.

Inn production, a liguid product may be flowed into the container 12 in any suitable
manner, and then the fitment 14 can be coupled inio the neck 24 of the container 12 via an
interference {it to render the product 10 tamper-evident. The {if between the outer wall 40 of the
fitment 14 and the corresponding interior surface of the container 12 may be tight, wherein the
fitment 14 cannot be removed without causing visible damage to the container 12. For example, the
outer wall 40 of the fitment 14 may be larger than the corresponding interior surface of the container
12 that carries the fitment 14 when both the fitment 14 and the container 12 are at the same
temperature.

In one embodiment, before assembly, the fitinent 14 may be at a relatively cooler
temperature than the container 12, In one example of this embodiment, before assembly, the fitment
14, or at least the outer wall 40 of the fitment 14, can be cooled to reduce the radially outer size of
the outer wall 40 and the container 12, or at least the corresponding wall thereot, can be heated to
increase its radially inner size. Then, the fitment 14 can be inserted into the container 12 to its
desired axial position, and then as the fitment 14 warmos up and the container 12 cools down, the
radially outer size of the outer wall 40 expands into a tight it with the corresponding contracting
portion of the container 12.

In other embodiments, only the fitment 14 may be cooled, or only the container 12
may be warmed, and then the fiiment 14 may be assembled to the container 12. Thereafier,

expansion of the fitment 14 or contraction of the container 12 result in the interference fit.
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In another embodiment, the fitment 14 may be press it to the container 12, For
example, the fitment 14 and the container 12 may be at the same or similar temperature, and the
fitment 14 pressed into the coniainer 12, Of course, care must be taken in the selection of the
materials, wall thicknesses, and the like, to ensure that the hoop stresses are not so high that such
press fitting breaks the container 12.

In a further embodiment, any combination of the aforementioned embodiments may
be used.

It is believed that friction and/or surface tension between the fitiment and the container
resulting from the interference fit will sufficiently secure the fitment in place and render the fitment
tamper-gvident because attempts to remove the fitment should result in visible damage or breakage
of the container and/or fitment. But other engagement features could be added such as barbs on the
exterior of the fitment that could press into certain container materials, like plastic, and cause visible
damage to the container if the fitment were removed or removal was atternpted.

A method of inserting an andi-refill valve into the neck of a container may include the
following steps: providing a container having a neck at a first temperature, mounting an anti-refill
valve within a ring, providing the ring at a sccond temperature less than the first temperature,
inserting the ring with anti-refill valve into the neck of the container, and allowing temperatures of
the container neck and the ring to equalize to secure the ring and the valve within the neck. Thering
may include the outer wall 40 of the fitment 14, and the anti-refill valve may include the various
other elements of the fitment 14. Equalization of temperatures of the ring and/or container neck may
ocour passively over time, or may be actively accelerated by any suitable heating and/or cooling

operation(s). Of course, artisans of ordinary skill will recognize that the relative cooling and
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warming iemperatures are application specific, and dependent on material selection, wall
thicknesses, diametric interference, and the like.

If, as they are known to do, counterfeiters attempt to melt a plastic portion of the
fitment 14 by applying heat to the fitment 14, the outer wall 40 of the fitroent 14 will expand and,
thus, break the container neck 24, thereby facilitating evidence of tampering with the container 12
and likely rendering the container 12 unusable. The container 12 and/or fitment 14 would break
because the portion of the fitment 14 expands to a greater extent than the container 12 for a given
temperature and, thus, the expanding fitment 14 would stress the container 12 beyond its breaking
point.

FIG. 6 illustrates another illustrative embodiment of a product 110 including a
container 112 and a fitment 114 non-rernovably coupled to the container 112, This embodiment is
similar In many respects o the embodiment of FIGS. 1-5 and like numerals between the
embodiments generally designate like or corresponding elerments throughout the several views of the
drawing figures. Accordingly, the descriptions of the embodiments are incorporated into one
another. Additionally, the description of the common subject matter generally may not be repeated
here.

In this embodiment, the container 112 includes a neck 124 including a neck finish
126. The neck finish 126 may include an open end or mouth 128 of the container 112. The
container neck 124 may include an interior passage 132 to caryy the fitment 114. The passage 132
may, but need not, take the form of a counterbore passage. For example, the passage 132 may
include a through bore 134, a counterbore 136 in which the fitment 114 may be positioned, and an

internal shoulder or step 138. The fiiment 114 includes an axially extending radially outer wall 140
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to contact the interior passage 132 of the container 112, The outer wall 140 may contact an axial
stop portion of the container 112, for example, the step 138, The fitment 114 also may include a
frusto-conical or tapered surface 141 between interior and exterior circumierential surfaces of the
fitment 114 and at an interior end of the fitment 114, Accordingly, the tapered surface 141 may
terminate in a relatively thin or sharp edge. The tapered surface 141 discourages atternpts to remove
the fitment 114 by hooking of the interior end of the fitment 114, The fitment 114 may be a simple
anmular component, as shown in FIG. 6, for exaraple, to provide an anti-drip feature to the container
112. Butthe fitment 114 instead may include non-refillable features and functionality and, thus, may
carry other components, for example, as shown in FIGS. 1-5.

FIG. 7 illustrates another illustrative embodiment of a product 210 including the
container 112 and a fitment 214 non-removably coupled to the container 112, This embediment is
similar in many respects to the embodiments of FIGS. 1-6 and like numerals between the
embodiments generally desiguate like or corresponding elements throughout the several views of the
drawing figures. Accordingly, the descriptions of the embodiments are incorporated into one
another. Additionally, the description of the common subject matter generally may not be repeated

here,

outer wall 240 to contact the interior passage 132 of the container 112, The cuter wall 240 may
include a tapered surface 241 between interior and exterior circumferential surfaces of the fitment
214 and at an interior end of the fitment 214, The outer wall 240 of the fitment 214 also may include
one or more engagement elements, for example, thread segments 215, for coupling other components

or devices to the fitment, such as an acrator, an anti-refill device, or any other suitable products. As
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used hereln, the term thread sepment includes whols, partial, miultiple, andfor an biterrupted thread
andfor thread segment. The HGirent 214 may be a stmple snrnular somponent, as shown in FIG, 7 fe
example, to provide a coupling andfor anti-drip feature to the container 112, But the fitment 214
instead may carey other components, for example, ag shown in FIGS, 1.8,

There thus has beandisclosed w container that is non-refillable and that fully satisfies
all of the pbjects wid aims previously set forth. The disclosure hag been presented in conjunetion
with several ilwstrative eombodiroents, and additional modifications and varigtions have been
discussed, Other modifications and variations readily will suggest themselves to persons of prdinary

skeillin the art in view of the farggoing discussion,
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The mvention claimed 1s:

1. A methed of producing a product that includes:

(@) lowing liquid into a glass container having a neck with
a cylindrical intenior surface; und ihen

(b) coupling a {itment Imo the neck of the container via an
interference it between a circumferentially continuous
cylindrical exterior surface of a metal outey wall of the
fitment and the corresponding cylindrical interior sur-
face of the comainer, thal non-removably secures the
fitment to the container to render the product tamper-
evident and wherein the fitment is an anti-refill fiunent
including an anti-refill valve carried within the metal
outer wall of the fitment and is at least partially com-
posed of plastic,

wherein the coupling step (b} includes providing the con-
tainer neck at a first temperature, providing the metal
outer wall at a second temperature less than the first
temperature, and then inserting the metal outer wall into
the container peck md the coupling step (b) also
includes inserting the fitment into the neck of the con-
tainer until the fitment abuts an infernal shoulder within
the container so that an end of the fitment extends from
the neck of the container to form an anti-drip edge.

2. The method of claimu 1. wherein the coupling step (b)

includes:

(b1) warming the neck of the container. and cooling the
wall of the fitment 10 a temperature less than that of the
neck of the comainer, and

(b2) inserting the fitment into the neck of the container,
whereafter temperature equalization of the fitment wall
and container neck establishes the interference fit.

3. A product produced by the method of claim 1. wherein
attempts to melt the plastic portion of the fitment by applying
lieat therefo result in expansion of the metal outer wall and.
thus, breakage of the container neck. thereby facilitating evi-
dence of tampering with the container.

12




4. A method ot inseriing a filment into the neck of a con-

tainer, which includes the steps of:

(1) providing a glass container having a neck at a {irst
temperature and o cyiadrical mterior surface,

(b} providing a metal ring having a circinferentially con-
rinuous cylindrical exterior surface corresponding to the
cylindrical interior surfzce of the container neck.
wherein the metal ring is at & second temperature less
than said first temperature, wherein said ring has an axial
Jength such that an end of said ring extends from the
neck of the container to form an anti-drip edge, wherein

an anfi-refill valve is carried within said ring and
includes a check valve at least partially composed of
plastc,

{¢) inserting said ring into the neck of the container until
said ring abuts an internal shoulder within said con-
tiner, and

(e} allowing temperatures of the contuner neck and the
ring 1o cqualize to secure said ring within said neck.

5. A product produced by the method set forth in claim 4,
wheren attenipts to melt the plastic portion of thecheck valve
by applying heat thereto result in expansion of the metal ring
and. thus, breakage of the container neck. thereby facilitating
evidence of tampering with the container.

6. The method set forth in claim 4, wherem the outer wall
of the Atment includes a radially recessed portion including
indicia, which includes at least one of a brand name or a
package serial number.
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