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ANTL-REFILL DISPENSING FITMENT FOR A CONTAINER

The present disclosure is directed fo containers and, more particularly, to non~
refillable containers and fitments therefor.

Backeround and Summary of the Bisclosure

A container for carrving a Hguid product can include a filment that renders the
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container non-refillable so as to impede or prevent efforts to refill the container with inferior
products. U.S, Patent 3,399,811 illustraies a container of this type.

A general object of the present disclosure, in accordance with one aspect of the
disclosure, is{o provide a product including a container and a non-refillable ceramic or glass fitment

that is non-removably secured to the container and that evidences efforts 1o tamper with the package
via breakage of the container and/or the ceramic or glass fitment.

The present disclosure embodies a nuraber of aspects that can be implemented
separately from or in combination with each other.

An anti-refili product in accordance with one aspect of the disclosure includes a
contaiver wncluding a neck with an interior surface, an anti-refill dispensing fitment positioned in the
neck of the comtainer, and including at least one ceramic or glass component, and a bonding material

setween the container and the component that non-removably secures the fitment to the contaner
and thereby renders the product tamper-evident

In accordance with another aspect of the disclosure, there is provided a method of
producing a product that includes () flowing liguid inio a container having a neck, (b) assembling an

anti~refil] fitment into the neck of the container with a bonding material; and (¢) heating the bonding
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material fo non-removably atigch the fitment to the container {0 non~removably secure the fitmeni to
the container and thereby render the product tamper-evident,
In accordance with a further aspect of the disclosure, there is provided an anti-refill

dispensing {itroent baving a stacked check valve arrangement. The arrangement includes a first

ralve retainer having a first radially inner surface, and a first radially outer surface, and a first valve
ball positioned within the valve retainer. The arrangement also includes a second valve retainer

having a second radially inner surface, and a second radially outer surface, a sccond valve ball
positioned within the second valve retainer, and a plug positioned against the second valve retainer

and having a through passage.

Brief Deseription of the Dirawings

The disclosure, together with additional objects, features, advaniags
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thereof, will be best understood fromw the following description, the appended claims and the
accompanying drawings, in which:

FIG. 1 is a fragmentary, elevational, cross-sectional view of a product in accordance
with an ilustrative 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 fragmentary, elevational, cross-sectional view of a product in accordance
with another {lnstrative embodiment of the present disclosure and including a container and a
fitment coupled to the container to render the container non-refillable;
1G. 3 1s a fragmentary, elevational, cross-sectional view of g product in accordance

with a further illustrative embodiment of the present disclosure and including a container and a

fitment coupled to the container to render the container non-refillable;
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FIG. 4 is a fragmeniary, elevational, cross-sectional view of a product in accordance
with an additional illnstrative embodiment of the present disclosure and including a containerand a
fitment coupled to the container to render the container non-refilfable;

FIG. 5 is a fragmentary, elevational, cross-sectional view of a proeduct in accordance
with yet another ilhustrative embodiment of the present disclosure and incloding a container and a
fitment coupled to the container o revder the container non-refitlable;

FIG. & is a schematic view of a heating apparatus in accordance with an iliustrative
embodiment of the present disclosure o activate a ceramic or glass bonding compound between a
container and a ceramic or glass fitment; and

FIG. 7 is a schematic view of a healing apparalus in accordance with another
iltustrative embodiment of the preseut disclosure 1o activate a ceramic or glass bonding compound
between a container and a ceramic or glass fitment.

Detailed Deserintion of Preferred Embodiments

FIG. 1 illustrates a product 10 in accordance with an illustrative embodiment of the
disclosure as inciuding a container 12 to hold a liguid product P, and a dispensiog fitment 14 coupled
to the container 12, The fitment 14 may be non-removably secured to the container 12, The
terminology "non-removably secured” inchndes a manner in which the fitment 14 s, by design-tntent,
not intended to be removed from the container 12 withouot damaging the container 12 and/or fitment
14 or otherwise visibly compromising the structural and/or functional integrity of either or both,
Also, the fitment 14 may render the container 12 non-refillable. In other words, the fitment 14 may

prevent or al least impede efforts to refill the container 12, for example, with counterfeit lguid

products. The terminology "non-refillable” is used interchangeably herein with the terms refill-
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resisiant and anti-refil], and includes a characteristic of the fitment 14 which, by design intent, is not
ntended 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 rway facilitate evidencing of etforts to tamper with the product 10, for
example, via breakage of the container 12 when someone attempts to retill the container 12,

The container 12 can be a bottle, for example, a wine or spirits bottie or any other

suitable type of bottle or container, and can be composed of wetsl, plastic, glass, or ceramic
material(s}., As used herein, the term ceramic may include inorganic material containing silicon,
siticon oxide, and/or silicate. For example, ceramics may include fired clay shaped before high-
temperature treatment and then fired to form porcelain, pottery, or the like, and also glass which is
cid after high-temperature treatment. The container 12 may include a bottom or hase 18, a body
16 that may include a sidewall 20 extending in g direction axially away from the base 18 along a
ceniral longiindinal axis A of the container 12. The comtainer 12 also may include a shoulder 22

<y

extending in a direction axially away from the sidewall 20, and a neck 24 extending in a direction
axially away from the shoulder 22 and including a neck finish 26. Asused herein, directional words
such as top, bottom, upper, lower, radial, circumfersntial, lateral, longitudinal, transverse, vertical,
horizontal, and the like arc eraploved by way of description and not Himitation. The container neck
24 may include an open end or mouth 28, an axial end surface or lip 29, and an engagement portion
30 to receive the fitment 14. The engagement portion 30 may be a radially endarged portion, as
lustrated, and/or may include threads, thread segments, or any other suitable fitment engagement
feature(s). The container neck 24 may include an interior passage 32 and corresponding interior

A

surface 23 to receive the fitment 14 and to communicate liquid out of the container body 16 and
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through and out of the neck 24. The peometry of the container 12 of FIG. 1 is iHlustrative only, and

any other suitable geometries may be used.

The fitment 14 may be positioned in the container neck 24, for example, in the neck
finish 26, and further roay include any suitable features to impede or prevent refilling of the container
12. For example, the fitment 14 may include a check valve, for example, as illustrated in FIG, 1.
The check valve may include a valve retainer 34 positioned in the coniainer neck 24, a plug 36
positioned in the container neck 24 and in the valve retainer 34, and & valve ball 38 posiiioned inthe
container neck 24 between the valve retainer 34 and the plug 36. The relationship between the
fitment 14 and the container 12 may be such that an axial end of the fitment 14 extends axially from
the mouth 28, and out, of the container 12. The plug 36 13 composed of glass or coramic, and the
valve retainer 34 and valve ball 38 may be composed of glass, ceramic, and/or metal, or any other
suttable material.

The valve retainer 34 includes a radially juboard wall 40 that may extend generally
axially in the interior passage 32 of the container 12 and radially inward of the container neck 24.
The inboard wall 40 may be of evlindrical shape or of any other suitable shape corresponding 1o the
shape of the corresponding portion of the container neck 24. The inboard wall 40 has a radislly inner

surface 42, and a radially outer surface 44 radially inward of the neck interior surface 33, The
radially outer surface 44 of the wall 40 may be in contact with the neck mterior surface 33 directly,
and/or indirectly by way of bonding material, Also, the valve retainer 34 may include a radially
outboard wall 46 spaced radially outwardly from the inboard wail 40 and that may extend generally
axially outward of the container neck 24, The radially cutboard wall 46 has g sceond radially inner

surface 48 radially outward of an exterior surface 31 of the container neck 24, The radially inner
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surface 48 may be in contact with the neck exterior surface 31 divectly, and/or indirectly by way of
sonding material, Further, the valve retainer 34 may include a wansverse wall 50 between the
inboard and outboard walls 40, 46 that extends transversely and may include an axially outward
surface 52 and an axially inward surface 54 axially outward of the container lip 29. The axially
inward surface 54 may be in contact with the container lip 29 directly, and/or indirectly by way of
bonding material. As used herein, the termn transverse may mean disposed at some non-zero angle
with respect (o the longitudinal axis A of the container 12 and along any direction intersecting the

comtainer 12 and may inchude but is not Himited 1o a radial direction. The valve retainer 34 further

; 1
i1

may inciude a valve ball seat 56 that may extend radially inwardly aud axially from the inboard wall
40 and may include an aperture 58.

The plug 36 may include an axially extending inboard wall 60 having a radially outer
surface 62 radially inward of the inner surface 42 of the retainer 34, an axially inwardly facing end
64, and a through passage 66 extending axially through the plug 36 and out of the end 64. The
passage 66 may be splined, keyed, fluted, or relieved in any other suitable manner. Also, the plug 36
includes a transverse flange 68 extending from the juboard wall 60 of the plug 36 and having an
axially wward surface 70 axially ontward of the axially outward surface 52 of the valve retainer 34,
The axially inward surface 70 may be in contact with the axially outward surface 52 of the valve
retainer 34 directly, and/or indirectly by way of bonding materia

The valve ball 38 may be loosely trapped between the seat 56 and the end 64 of the
plug 36. The relieved through passage 66 of the plug 36 establishes a fluid path arcund the valve

bail 38 and the end 64 and allows Hquid to pass between the valve ball 38 and the end 64 of the plug
q [ piug

36 when the ball 38 contacts the end 64 of the plup 36.
X [+4]
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A bonding material may be disposed between the container 12 and the retainer 34,
and between the retainer 34 and the plug 36, More specifically, the bonding material may be
disposed between the radially inboard wall 40 of the retainer and the container neck 24, and between
the retainer wall 40 and the plug wall 60, For example, the bonding material may include a ceramic
or glass bonding compound that roay be heat-activated. For instance, the ceramic or glass bonding
compound may include ground ceramic or glass particles in g wax-based carrier. At a suifable
temperature, the wax melis, thereby liberating ceramic or glass particles 1o adhere to the surface of
the container as well as the surface of the retainer 34. In another example, the bonding material may
inchude a solder glass material that is heated and flowed irvto position between the container 12 and
the retainer 34, In a further example, a ring of soda livoe glass may be disposed between the container
12 and the retainer 34 in any suitable location, and may be heated by a laser or other heat source (o
melt therebetween, In an additional example, the bonding material may include an adhesive, epoxy,
sol-gel adhesive, or any other suitable permanent adhesive, either in multi-part form, RTV, or the
ke,

The illustrative check valve permits flow of quid out of the container body 16 but
prevents or retards flow into the container body 16. For exaraple, the valve ball 38 covers the valve
seat aperture 38 {o prevent flow therethrongh. But when the container 12 istipped or inverted, liguid
may flow through the aperture 58 to displace the valve ball 38, and the liquid may flow between the
ball 38 and the axial end 64 of the plug 36 through the passage 66 and out of the plug 36 through the
fitroent 14, Non-refillable fitmenis are well known to those of ordinary skill in the art, and any
suitable 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.

~3
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FIG. 2 illustrates another iHustrative embodiment of an anti-refill product 110, This
embodiment is similar in many respects to the embodiment of FIG. 1 and like numerals between the
embodiments generally designate like or corresponding elements throughout the several views of the
drawing figures. Accordingly, the descriptions of the embodiments are incorporated into one
ancther, Additionally, the description of the comunon subject matter generally may not be repeated
here.

The anti-refill product 110 includes the container 12 and a fitment 114 according to
another illusirative embodiment of the disclosure. The fitment 114 may include a check valve,
which may include a valve retainer 134 positioned in the container neck 24, a plug 136 positioned
around and in the container neck 24 and in the valve retainer 134, and a valve ball 138 positioned in
the container neck 24 between the valve retainer 134 and the plug 136, The valve retainer 134
includes a radially inboard wall 140 having radially inner and outer surfaces 142, 144. The retainer
134 also may include a transversely extending flange 150 at an axially outward end of the wall 140
and having an axially inward surface 154 disposed axially outward of the lip 29 of the container 12.
The axially inward surface 154 may be in contact with the container lip 29 directly, and/or indirectly
by way of bonding material. The plug 136 includes an axially extending inboard wall 160 having a
radially outer surface 162, and a radially outboard wall 163 having a radially inner surface 165
axially outward of the exterior surface 31 of the container neck 24. Also, the plug 136 may include a
transverse flange 168 between the inboard and outhoard walls 160, 163 of the plug 136 and having
an axially inward surface 170 axially outward of the transverse flange 150 of the retainer 134, The
axially inward surface 170 may be in contact with the flange 150 directly, and/or indirectly by way of

bonding material.
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The heat-activated ceramic or glass bonding compound may be between the contaiuer
neck 24 and the plug 136. For example, the compound may be between the radially inner surface
163 of the radially cutboard wall 163 of the plug 136, In other examples, the compound also or
instead may be between the corresponding surfaces of the retainer wall 140 and the container neck
24,

FIG. 3 iHlastrates another illustrative embodiment of an anti~refiil product 210, This
embodiment is similar in many respects to the embodiment of FIGS. 1 and 2, and like numerals
between the ernbodiments generally designate 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.

The product 210 inchudes the container 12, and a dispeasing fitment 214 coupled to
the container 12 in non-removable, non-refillable, tamper-evident manner. The contaiver 12
includes the neck 24 including the neck finish 26 having the open end or mouth 2§, and the
engagement portion 30 to recelve the fitment 214, The container neck 24 includes the interior
passage 32 and corresponding interior surface 33 o receive the fitment 214 and to communicate
Hiquid out of the container mouth 28,

The fitment 214 includes axially stacked and nested check valves. For example, a
first valve retainer 234 is positioned in the container neck 24, and a firsf valve ball 238 is positioned
inthe container neck 24 within the first valve retainer 234, A second valve retainer 334 is positioned

in the container neck 24 within the first valve retainer 234, and a second valve ball 338 is positioned

in the container neck 24 within the second valve retainer 334, A plug 236 is positioned in the

g
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container neck 24 and in the second valve retainer 334 and against and overlying the first valve
retainer 234, The relationship between the fitment 214 and the container 12 may be such that an
axial end of the fitment 214 extends axially from the mouth 28, and out, of the container 12. The
plug 236 is composed of glass or ceramic, and the valve retainers 234, 334 and valve balls 238,338
may be composed of glass, ceramic, and/or metal, or any other suitable material.

The first valve retainer 234 includes a radially inboard wall 240 that may extend
generally axially in the interior passage 32 of the container 12 and radially inward of the container
neck 24. The inboard wall 240 has a radially inner surface 242, and a radially outer surface 244
radially inward of the neck interior surface 33. The radially outer surface 244 may be in contact with
the neck interior surface 33 directly, and/or indirectly by way of bonding material. Also, the valve
retainer 234 may include a radially outboard wall 246 spaced radially outwardly from the inboard
wall 240 and that may extend generally radially outward of the container neck 24. The radially
outhoard wall 246 has a second radially inner surface 248 radially outward of the exterior surface 31
of the container neck 24. The radially inner surface 248 may be in contact with the neck exterior
surface 31 directly, and/or indirectly by way of bonding material. Further, the valve retainer 234 may
include a transverse wall 230 between the inboard and outboard walls 240, 246 that extends
transversely and may include an axially outward surface 252 and an axially inward surface 254
axially outward of the container lip 29. The first valve retainer 234 further may include a valve ball
seat 256 that may extend radially inwardly and axially from the inboard wall 240 and may include an
aperture 258.

The second valve retainer 334 includes a radially inboard wall 340 that may extend

gencrally axially along the inner surface 242 of the first valve retainer 234. The inboard wall 340 has

10
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aradially inner surface 342, and a radially cuter surface 344 radially inward of the inner surface 242
of'the first valve retainer 234, Also, the second valve retainer 334 may include a transverse wall 350
that extends transversely and may include an axially outward surface 352 and an axdally inward
surface 354 axially outward of the transverse wall 250 of the first valve retainer 234. The second
valve retainer 334 further may include a valve ball seat 356 that may extend radially inwardly and
axially from the inboard wall 340 and may include an aperture 358,

The plug 236 may include an axially extending inboard wall 260 having a radially
outer surface 262 radially inward of the inner surface 342 of the second valve retainer 334, an axially
inwardly facing end 264, and a through passage 266 extending axially through the plug 236 and out
ofthe end 264. Also, the plug 236 includes g fransverse flange 268 extending from the inboard wall
260 of the plug 236 and having an axially inward surface 270 axially outward of the axially outward
surfaces 252, 352 of the valve retainers 234, 334.

The valve balls 238, 338 may be loosely trapped between the seats 256, 356 and the
seat 358 and phug end 264, respectively. The relieved plug through passage 266 and aperture 358,
establish fluid paths around the valve halls 238, 338 to allow Hguid 1o pass between the valve balls
238, 338 and the seat 358 and plug end 264 when the balls 238, 338 make contact, respectively,
therewith.

Bonding material may be disposed between the container 12 and the retainer 234,
between the retainers 234, 334, and between the plug 236 and the retainers 234, 334, For example,
bonding material may be disposed between the radially inboard wall 240 of the retainer 234 and the
container neck 24, between the radially inner surface 248 of the radially outboard wall 246 of the

retainer 234, and/or between the retainer axial surface 254 and the container mouth 28. In another

11
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example, bonding material may be disposed between the radially inboard wall 340 of the second
valve retainer 334 and the radially inboard wall 240 of the first valve retainer 234, and/or between

the transverse flange 350 of the second valve retainer 334 and the transverse wall 250 of the firsi

1 1

valve retainer 234. In a further example, bonding material may be disposed between the axiaily

extending inboard wall 260 of the plug 236 and the radially inboard wall 344 of the second valve

retainer 334, between the transverse flange 268 of the plug 236 and the transverse flange 350 of the

1 e 1

/or between the transverse flange 268 of the plug

X

second valve retainer 334, and 236 and the

!"'Q
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trangverse flange 250 of the first valve retainer 234, The various corresponding surfaces of the
retainers 234, 334, and plug 236 may be in contact with one another and/or with the neck interior
surface 33 directly, and/or indirectiy by way of bonding material.

The illustrative check valves permit flow of liguid out of the container 12 but prevent
or retard flow into the container 12, For example, the valve balls 238, 338 cover the valve seat
apertures 258, 3538 to prevent flow therethrough But when the container 12 is tipped or inverted,
liguid may flow through the apertures 258, 358 to displace the valve balls 238, 338, and the liguid
may flow around the halis 238, 338 and through the apertures 258, 358 and passage 266 and oui of
the plug 236. The stacking of the two valve balls 238, 338 and seats 256, 356 render the bottom
valve ball 238 difficult, if not impossible, to mechanically tamper with.

FIG. 4 illustrates another tlustrative erubodiment of an anti-refill product 410, This

embodiment is similar in many respects to the embodiment of FIGS. 1-3, and like mumerals between

the embodiments generally designate Hike or corresponding elements throughout the several views of

o~

he drawing figures. Accordingly, the descriptions of the embodiments are incorporated into one
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another. Additionally, the description of the common subject matter generally may not be repeated
here.

The product 410 includes the container 12, and a dispensing fitment 414 coupled to
the container 12 in non~removable, non-refillable, tamper-evident manner. The container 12
includes the neck 24 including the neck finish 26 having the mouth 28 and the lip 29. The container
neck 24 includes the interior passage 32 and corresponding interior surface 33 to receive the fitment
414 and to cormmunicate liquid out of the container mouth 28.

The fitment 414 includes axially stacked check valves. For example, a first valve
retainer 434 is positioned in the container neck 24, and a first valve ball 438 is positioned in the
container neck 24 within the first valve retainer 434, A second valve refainer 534 is positioned
within the container neck 24, and a second valve ball 53§ is positioned in the container neck 24
within the second valve retainer 534, A plug 436 is positioned in the container neck 24, in axial
abuiment against the second valve retainer 534, and may have a portion extending within the second
valve retainer 534, The relationship between the fitment 414 and the container 12 may be such that
an axial end of the fitment 414 extends axially from the mouth 2§, and out, of the container 12,

The first valve retainer 434 includes a radially inboard wall 440 that may extend
generally axially in the inierior passage 32 of the container 12 and radiaily inward of the container
neck 24, The inboard wall 440 has a radially inner surface 442, and a radially outer surface 444
radially inward of the neck interior surface 33. The first valve retainer 434 further may include a
valve ball seat 456 that may extend radially inwardly and axially from the inboard wall 440 and may

include an aperture 458,

i3
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The second valve retainer 534 includes a radially inboard wall 540 that may exiend
generally axially along the inner surface 442 of the first valve retainer 434. The inboard wall 540 has
a radially inner surface 542, and a radially outer surface 544 radially inward of the interior surface 33
of the contaiver neck 24, The second valve retainer 534 further may include a valve ball seat 556

3

that may extend radially inwardly and axially from the inbeard wail 540 and may include an aperture

s

58.
The plug 436 may include an axially extending inboard wall 460 having a radially
outer surface 462 radially inward of the inner surface 542 of the interior surface 33 of the containe
neck 24, an axially inwardly facing end 464, and a through passage 466 extending axially through the
plug 436 and out of the end 464, Alsc, the plug 436 inchudes a transverse flange 468 extending from
the inboard wall 460 of the plug 436 and having an axially inward eurface 470 axially outward of the
mouth 28 or lip 29 of the container 12,
The valve balls 438, 538 may be loosely trapped between the seats 456, 556 and the
seat SSR and plog end 464, respectively, The relieved plug theough passage 466 and aperture 55§,
establish fluid paths around the valve balls 438, 338 to allow liquid to pass between the vaive balls
438, 538 and the seat 558 and plug end 464 when the balls 438, 538 make contact, respectively,
therewith.
Bonding material may be disposed radially between the container 12 and the retainers
434, 534, axially between the retaincrs 434, 534, and radiaily and/or axially between the plug 436
and the container 12, For example, bonding material may be disposed between the radially inboard

wall 440 of the retainer 434 and the container neck 24, In another example, bonding material may be

disposed between the radially inboard wall 540 of the second valve retainer 534 and the container
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neck 24. In a further example, bonding material may be disposed between the axially extending
inboard wall 460 of the plug 436 and the container neck 24, between the transverse flange 468 of the
plug 436 and the lip 29 of the container 12. In an additional example, bonding material may be
disposed between one or more of the axial end surfaces of the retainers 434, 534 and the plug 436, so
that the fitment 414 may be inserted into the container 12 a8 an integrated unit or assembly.

FIG. 5 illustrates another illustrative erabodiment of an anti-refill product 610, This
embodiment is similar in many respects to the embodiment of FIGS. 1-4, and like numerals between
the embodiments generally designate 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.

The product 610 includes the container 12, and a dispensing fitment 614 coupled to
the container 12 in non-removable, non-refiliable, tamper-evident manner. The container 12
includes the neck 24 including the neck finish 26 having the open end or mouth 28. The container
neck 24 includes the interior passage 32 and corresponding interior surface 33 to receive the fitment
614 and to communicate liquid out of the container mouth 28.

The fitment 614 is substantially similar to the fitment 414 of FIG. 4, except that a
plug 636 does not include a transverse flange. Instead, the plug includes a wall 660 having an axially
inward end 664, an axially outward end 663, and a passage 666 therebetween. Therefore, the fitment
614 and, more particularly, the plug 636 may be axially flush with or recessed below the axial end
surface 29 of the container 12. Thus, the axially cutward end 665 does not project out of the

container 12 beyond the container lip 29.

15
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n production, & liguid product may be flowed into the contginer 12 in any suitable

ngnner, and then the fitment 14, 114, 214, 414, 614 can be assembled into the neck 24 of the

container 12 with the heat-activated ceramie or glass bonding compound between the corresponding

surfages of the container 12 and the fitment 14, 114, 214, 414, 614. Then, the bonding compound

can be heated to non-removably attach the fitment 14, 114, 214, 414, 614 to the coutainer 12 to

ender the product 10, 110, 210, 410, 610 tamper-evident, wherein the fitment 14, 114,214, 414, 614
cannot be removed without causing visible damage to the container 12,

In one embodiment, the first refainer 34, 134, 234 and/or second retainer 334, 534 can
contain or carry the bonding compound. For exampie, the bonding compound may be solid and roay
be a layer on the retainer{s) 34, 134, 234, 334, 534, Upon heating and activation, the compound will
soften, bond, and irreversibly solidify. In another example, adhesive, epoxy, or the like may be

applied to the retainer(s} 34, 134, 234, 334, 534 and/or the container 12 just prior to insertion of the

i3

retainer{(s) 34, 134, 234, 334, 534 to the container 12,

In another embodiment, a umque design may be provided at the neck 24 of the
container 12 with melting waterial composed of soda lime glass. For example, a soda lime glass
retainer may include a bead of glass material for melting and adbering or bonding after application of
heat, for instance, by a laser, torch flame, or the like. Then, a ceramic or glass component or insert,
for example, the fitment plug 36, 136, 236, 436, 636 or the retainer{s) 34, 134, 234, 334, 534 may be
positioned on top of the melting material,

After the fitment 14, 114, 214, 414, 614 is in position with respect to the container
12, the compound is heated to a bonding temperature, for example, 625 degrees Celsius, for example

by baking in a furnace, torching with a flame, directing focused beam radiation or energy at the

o
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compound, or the like. In the latter example, a heating apparatus or heater may produce any suitable
type of focused beam, for instance, light amplified by stinnilated emission of radiation (Jaser) beam
focused ton beam, or the like.

For example, FIGK. 6 and 7 are functional block diagrams of exemplary apparatus for
implementation of the present disclosure, The container 12 and fitment 14, 114, 214, 414, 614 may
be presented by a linear conveyor 80 {and onto a turntable 81, FIG. &) or in any other suitable
manner, at a focused beam station 82, 182, A radiation head and beam director 84 may be disposed
at the station 82, 182 and coupled to a beam director contral 86 to direct a focused beam &8 at the

container {2 and fitment 14, 114, 214, 414, 614. The beam director 84 and container 12 preferably

:-n B

are oriented at the focused beam station 82, 182 such that the ceniral axis of the focused beam 88 i
at o substantial angle, for example a right angle, to the opposing outside surface of the container wall
12. The turntable 81 can be of any suitable type, for example, a star wheel conveyor or any other
suitable rotary device.  When the container 12 is cylindrical, the focused beam station 82 could
include a lurniable, rotatable material handler, roliers, and/or any other suitable means for rotating
the container, incrementally or continuousiy, so that the surface of the container wall opposiie beam
director 84 is substantially orthogonal to the axis of focused beam 88, With the container 12

opposite of the beam director 84, the beam director 84 is controlled by the control 86 to direct the

v Fag

focused beam 88 toward the container 12. The focused beam 88 may be directed or focused at o
or more points on, in, and/or between the container walls and/or finment walls, and/or between

corresponding surfaces of the container walls and/or fitment walls. The focused beam 88 is operated

for a time and energy level sufficient 1o heat the bonding compound to its bonding temperature. The
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conveyors 8C, 81 may be stationary or moving during and/or between focused beam shots, and one or

muktiple focused beam scans may be carried out to heat the product 10,

Yok

The control 86 may be used {o carry out various aspects of the presently disclose
method. In one example, the control 86 raay receive input data and instructions from a user and/or
any other suitable device(s), process the received input in light of stored software and/or data, and
transmit output signals the corresponding radiation head and beam director 84, The countrols 86 may
include, for exarmple, one or more electrical circuits, electronic cirenits or chips, and/or computers.
In a compuier embodiment, each of the controls 86 generally may include mernory, one or more
processors coupled to the memory, one or more interfaces coupled to the processor(s), one or more
input devices coupled to the processor(s), and/or one or more ountput deviees coupled to the
processor(s). Of course, the controls 86 further may include or be coupled to any ancillary devices,
for example, clocks, internal power supplies, and the like (not shown). Although not shown, the
controls &6 may be supplied with eleciricity by ntility power, by an external power supply, for
example, an AC to BC wansformer, one or more batteries, fuel cells, orthe like. 1o one embodiment,
the control 86 may include a laser controller, a focused ion beam countroiler, or the like.

The fitment 14, 114, 214, 414, 614 may provide a brittic and impenetrable security
component. Therefore, if, as they are known to do, counterfeiiers atierapt 1o breach the fitment by
force, the one or more components of the fitment 14, 114, 214, 414, 614 will fracture or shatter,
thereby facilitating evidence of tampering with the container 12 and likely rendering the container 12
unusable.

There thus has been disclosed a container that is non-refillable and that fully satisfies

all of the objects and aims previously set forth, The disclosure has been presented in conjunction
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with several illustnttive smbodiments, and sdditional modifications and variations. have besn

discussed, (ther modifications and variations readily will suggest thanselves to porsans of ordinary

skill in the art in view of the foreguing discussion.
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The invention claimed Is:

1. A method of producing a product that includes:

(a) providing a container having a neck that includes an
interior passage and a corresponding interior surface;
(b) flowing liguid into the container through the interior

passage of the neck:

(¢} assembling an anti-refill fitment into the interior pas-
sage ol the neck of the container with a bonding material
disposed between the interior surface of the neck of the
conlainer and the fiuneni; and

(d) heating the bonding material © non-removably secure
the fitment to the container and thereby render the prod-
uct tamper-evident,

wherein the anti-refill fitment includes a check wvalve
including a valve retainer and a plug, and said step (c)
includes positioning at Jeast a portion of the valve
retainer in the interior passage of the neck of the con-
tainer such that at least a portion of a radially outer
surface of'the valve retainer s in indirect contact with the
interior surface of the neck by way of bonding material,

wherein said step (¢) also cludes positioning at least a
portion of the plug in the interior passage of the neck of
the container and in the valve retainer such that at Jeast a
portion of a radially inner surface of the valve retainer is
in indirect contact with a radially outer surface of the
plug by way of bonding material,

wherein the check valve further includes a valve ball, and
said step (¢) further includes positioning the valve ball
between the valve retainer and the plug,

wherein the container and the anti-refill fitment are made of’
glass, the bonding material includes a glass component,
and said step (d) includes melting the glass component
of the bonding material,

wherein the bonding material of said step (¢) is positioned
between the mterior surface of the neck of'the container
and the fitment by being carried therelo by the fitment.

2. The method of claim 1, wherein the bonding material of

said step {c) 1s positioned between the interior surface of the
neck of the container and the fitment by being carried thereto
by the container.

3. The method of claim 1, wherein the bonding material is
heated in said step (d) by directing focused beam energy at the
product.

4. The method of claim 1, wherein the bonding material is
heated in said step (d) by directing a laser beam at the product.
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5. The method of claim 1, wherein the bonding material

includes a heat-activated ceramic or glass bonding com-

pound, a solder glass, a ring of soda lime glass, an adhesive,
an epoxy, or a sol-gel adhesive.

6. A product produced by the method of claim 1.

7. Ibe method of claim 1. wherein the anti-refill fitment is

assembled into the interior passage of the neck in said step (¢)
such that an axial end of the fitment extends axially out of the
containet.

8. A method of producing a product that includes:
(a) providing a container having a neck that inclodes an
interior passage and a corresponding interior surface;
(b) positioning at least a portion of an anti-refifl fitment
within the interior passage of the neck of the container
stich that at least a portion of a radially outer surface of
the fitment is in mdirect contact with the interior surface
of the neck by way of bonding material: and then

{c) heating the bonding material {0 non-removably secure
the fitment to the container.

wherein the anti-refill fitment inclodes a check valve
ncluding a valve retainer and » plug, and said step (b)
includes positioning at least a portion of the valve
retainer m the interior passage of the neck of the con-
ainer such that at least a portion of a radially outer
surface of the valve retainer is in indirect contact with the
interior surface of the neck by way of honding material,

wherein said step (b) also nchudes positioning at least a
portion of the pluy in the inferior passage of the neck of
the container and in the valve retainer such that at least a
portion of a radially maer surface of the valve retaiveris
in ndirect contact with a radially outer surface of the
plug by way of bonding material,

wherein the check valve further includes a valve ball, and
said step (b} further includes positioning the valve ball
between the valve retainer and the phig,

wherein the container and the anti-refill fitment are made of
glass, the bonding material includes a glass component,
and said step (¢) includes meling the glass component
of the bonding material,

wherein the bonding material of said step (b) is positioned
between the interior surface ol the neck of the container
and the fitmenst by being carried thereto by the fitment.
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9. The method of claim 8, wherein the check valve further
inchides a valve ball seat including an aperture, and said step
{b) inchides positioning the valve ball between the valve
retainer and the plug such that the valve ball covers the aper-
ture of the valve ball seat.

10. The method of ¢laim 8, wherein the anti-refill fitment
includes first and sccond check valves inchuding first and
sccond valve retainers having radially outer surfaces and a
plug having a through passage, and said step (b) includes
positioning the first valve retainer and at least & portion of the
sccond valve retainer in the interior passage of the neck of the
container such that the first and second check valves are
axially stacked on top on one another and at least a portion of

the radially outer surface of the first valve retainer is in indi-
rect contact with the interior surface of the neck by way of
bonding matenal.

11. The methed of claim 10, wherein said step (b) includes
positioning atleast a partion of the plug in the interior passage
of the neck of the container and in axial abutment against the
second valve retainer.

12. The method of claim 8, wherein the anti-refill fitment
includes a radially inboard wall and a radially outboard wall
spaced radially ontwardly from the inboard wall, and said
step (b) includes positioning the radially inboard wall in the
interior passage of the neck of the contamer such that at least
a portion of a radiaily inner surface of the radiaily outboard
wall is in indirect contact with an exterjor surface of the neck
of the container by way of bonding material.

13. The method of ¢laim 12, wherein the anti-refill fitment
further includes a ransverse wall extending between the radi-
ally inboard and outboard walls. and said step (b) includes
positioning the radially inboard wall in the interior passage of
the neck of the container such that at least a poriion of an
axially inward surface of the trapsverse wall s in indirect
contact with an axially end surface of the neck of the con-
lainer by way of bonding material.

i4. The method of claim 12, wherein the anti-refil} {fiiment
further includes a plug having an axially extending wall and a
through passage, and said step (b) further includes position-
ing at least a portion of the axially extending inboard wall of
the plug in the interjor passage of the neck of the container
such that at least a portion of a rachally outer surface of the
inboard wall of the plug 1s in indirect contact with a radially
inner surface of the radjally inboard wall of the fitment by way
of bonding material,
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15. The methed of claim 8, wheremn said step (b) includes
positioning a portion of the anti-refill fitment within the inte-
rior passage of the neck of the container such that an axial end
of the fitment extends axially out of the container.

16. The method of claim 8, wherein said step (b) includes
positioning the anti-refill fitment within the interior passage
of the neck of the container such that an axial end of the
fitment is flugh with or recessed below an axially end surface
of the neck of the container.

17. The method of claim 8 also including, before said step
(b). applying bonding material to the fitment.

18. The method of claim 8, wherein the bonding material is
a heat activated glass or ceramic bonding compound, a solder
alass. a ring of soda time glass. a bead of glass matenial, an
adhesive, an epoxy. or a sol-gel adhesive, and said step (¢)
includes heating the bonding material to its bonding tempera-
ture,

19. The method of claim 8, wherein said step (¢) includes
heating the bonding material o a temperature of about 625°
C.

20. The method of claim 8. wherein, when an attempt is
made o breach the fitment by force. one or more components
of the fitment are damaged.
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