woO 2020/041524 A1 |0 0000 KO0 Y 0 0 0

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
27 February 2020 (27.02.2020)

(10) International Publication Number

WO 2020/041524 Al

WIPO I PCT

(51) International Patent Classification:
B65D 1/02 (2006.01) B65D 41/34 (2006.01)
B65D 41/04 (2006.01) B65D 47/12 (2006.01)

(21) International Application Number:
PCT/US2019/047578

(22) International Filing Date:

21 August 2019 (21.08.2019)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

62/721,484 22 August 2018 (22.08.2018) us
62/725,969 31 August 2018 (31.08.2018) us
16/547,484 21 August 2019 (21.08.2019) us

(71) Applicant: NIAGARA BOTTLING, LLC [US/US]; 2560
E. Philadelphia Street, Ontario, CA 91761 (US).

(72) Inventor; and
(71) Applicant: HANAN, Jay, Clarke [US/US]; 2560 E.
Philadelphia Street, Ontario, CA 91761 (US).

(74) Agent: SAYED, Hani, Z., Rutan & Tucker LLP, 611 Anton
Boulevard, Suite 1400, Costa Mesa, CA 92626 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: EXTENDED THREAD TAMPER BAND EVIDENCE

156

184

FIG. 2

(57) Abstract: A tamper evidence closure assembly is provided for engaging with a finish of a container for sealing contents within an
interior of a container. The assembly includes a finish and a tamper evidence closure configured to threadably engage with the finish.
The finish comprises a cylindrical portion of the container that begins at an opening to the interior of the container and extends to and
includes a support ledge. Threads are configured to engage with the finish. The tamper evidence closure includes a tamper evidence
band that is attached to closure by way of a multiplicity of thin connections. The tamper evidence band includes a cam configured
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EXTENDED THREAD TAMPER BAND EVIDENCE

PRIORITY

[0001] This application claims priority to U.S. Patent Application No. 16/547,484 filed on
August 21,2019 and U.S. Provisional Patent Applications No. 62/721,484, filed August 22, 2018,
titled "Extended Thread Tamper Band Evidence," and U.S. Provisional Patent Applications No.
62/725,969, filed August 31, 2018, titled "Extended Thread Finish and Tamper Evidence Closure,"

the disclosures of which are hereby incorporated herein by reference in their entirety.

FIELD

[0002] Embodiments of the present disclosure generally relate to the field of plastic bottles
and preforms. More specifically, embodiments of the disclosure relate to tamper evidence
container caps that provide visible indications of removal of the container caps after installation

by a manufacturer.

BACKGROUND

[0003] Plastic containers have been used as a replacement for glass or metal containers in the
packaging of beverages for several decades. The most common plastic used in making beverage
containers today is polyethylene terephthalate (PET). Containers made of PET are transparent,
thin walled, and have the ability to maintain their shape by withstanding the force exerted on the
walls of the container by their contents. PET resins are also reasonably priced and easy to process.
PET bottles are generally made by a process that includes the blow-molding of plastic preforms

which have been made by injection molding of the PET resin.

[0004] Advantages of plastic packaging include lighter weight and decreased breakage as
compared to glass, and lower costs overall when taking both production and transportation into
account. Although plastic packaging is lighter in weight than glass, there is still great interest in
creating the lightest possible plastic packaging so as to maximize the cost savings in both

transportation and manufacturing by making and using containers that contain less plastic.

[0005] A plastic container for storing liquid contents typically includes a base that extends up

to a grip portion suitable for affixing a label, as well as providing a location for grasping the
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container. The grip portion generally transitions into a shoulder, which connects to a bell. The
bell has a diameter that generally decreases as the bell extends upward from the shoulder to a neck
and a finish. The finish is adapted to receive a closure, such as a bottle cap, to seal the contents

within the interior of the plastic container.

[0006] In many instances, the closure includes a tamper evidence band that is disposed around
the perimeter of the finish. The tamper evidence band generally remains positioned on the finish
when an end-user loosens the closure to access the contents within the container. As such, the
tamper evidence band and the finish cooperate to indicate to the end-user whether or not the closure

has been previously loosened after being installed by the manufacturer.

[0007] A drawback to conventional tamper evidence bands, however, is that in some instances
the tamper evidence bands fail to detach from the closure upon being loosened, thereby making it
difficult for an end-user to directly observe whether or not the closure has been previously
separated from the container. Consequently, the closure may be separated from the tamper
evidence band, the container may be refilled, and another closure may be installed onto the

container, giving little visual indication to the end-user that the container has been reused.

[0008] What is needed, therefore, is a tamper evidence closure that reliably provides a visible
indication about whether or not a manufacturer-installed closure has been previously removed

from a plastic container.

SUMMARY

[0009] Systems and methods for finishes rotatably engaging with a closure so as to seal
contents within the interior of a container in accordance with embodiments of the invention are
disclosed. In one embodiment, the finish includes a cylindrical body that begins at an opening to
an interior of the container and extends to and includes a support ledge, one or more threads
configured to provide a means to fasten the closure to the container, a bottom-most thread that
extends into a parallel relationship with the support ledge, and a gap disposed between the bottom-

most thread and the support ledge.

[0010]
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[0011] In a further embodiment, the one or more the threads are configured to rotatably engage
with similar threads disposed within the closure to provide a way to seal contents within the

container.

[0012] In another embodiment, each of the one or more threads extends along a section of the

circumference of the finish and approaches the support ledge.

[0013] In a still further embodiment, when the threads of the closure are engaged with the one
or more threads and the closure is rotated in a clockwise direction, the closure advances toward

the support ledge.

[0014] In a still further embodiment, the one or more threads comprise a single thread that
begins at a thread start and spirals around the circumference of the finish before terminating at a

thread end.

[0015] In a yet further embodiment, the thread start is configured to guide a thread of the
closure into a valley between adjacent portions of the single thread so as to threadably engage the

closure with the finish.

[0016] In yet another embodiment, adjacent portions of the single thread are spaced uniformly

around the circumference of the finish.

[0017] In a further embodiment again, the bottom-most thread is substantially parallel with the
support ledge.

[0018] In another embodiment again, the gap includes a roughly uniform width around the
circumference of the finish and is configured to retain a tamper evidence band including the

closure.

[0019] In a further additional embodiment, the closure includes interior threads that are

configured to engage with the one or more threads of the finish.

[0020] In another additional embodiment, the closure includes a plug seal configured to extend
into the opening and enter into a pressed relationship with the finish whereby contents are sealed

in the interior of the container.
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[0021] In a still yet further embodiment, the closure includes a tamper evidence band disposed
around the circumference of the closure and attached to the closure by way of a multiplicity of thin

connections.

[0022] In still yet another embodiment, the tamper evidence band includes a cam that includes
an angled lower surface configured to facilitate passing the tamper evidence band over the one or

more threads during assembly of the closure onto the container.

[0023] In a still further embodiment again, the cam includes a continuous shape that extends

around the circumference of the tamper evidence band.

[0024] In still another embodiment again, the cam includes an upper surface that is configured
to engage with the bottom-most thread so as to retain the tamper evidence band positioned within
the gap during loosening of the closure, the multiplicity of thin connections breaking during

loosening of the closure.

[0025] In a still further additional embodiment, the tamper evidence band is configured to
remain positioned below the bottom-most thread after the closure is removed from the container,

thereby indicating that the closure has been loosened after being installed by a manufacturer.

[0026] In still another additional embodiment, friction between the cam and the bottom-most

thread retains the cam within the gap once the closure is loosened from the finish.

[0027] In a yet further embodiment again, the bottom-most thread and the one or more threads
comprise a substantially similar diameter of the finish, such that friction between the closure and
the bottom-most thread contributes to detaching the tamper evidence band from the closure during

loosening of the closure from the finish.

[0028] In a number of embodiments, a tamper evidence closure for rotatably engaging with a
finish of a container to seal contents within the interior of the container includes interior threads
that are configured to engage with threads of the finish, a plug seal configured to extend into an
opening of the finish whereby contents are sealed in the interior of the container, a multiplicity of

thin connections attaching a tamper evidence band to a circumference of the tamper evidence
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closure, and a cam including a continuous cross-sectional shape of the tamper evidence band

extending around the circumference of the tamper evidence band.

[0029] In yet another embodiment again, the cam includes an angled lower surface configured
to facilitate passing the tamper evidence band over the threads of the finish during assembly of the

tamper evidence closure onto the container.

[0030] In a yet further additional embodiment, the cam includes an upper surface configured
to engage with a bottom-most thread of the finish so as to retain the tamper evidence band
positioned on the finish during loosening of the tamper evidence closure, the multiplicity of thin

connections breaking during loosening of the tamper evidence closure.

[0031] In a variety of embodiments, a tamper evidence closure assembly for sealing contents
within an interior of a container includes a finish including a cylindrical portion of the container
that begins at an opening to the interior of the container and extends to and includes a support
ledge, a tamper evidence closure configured to threadably engage with the finish, the tamper
evidence closure including a tamper evidence band, and a cam including the tamper evidence band
and configured to engage with the finish during removal of the tamper evidence closure so as to
cause the tamper evidence band to remain disposed on the finish after removal of the tamper

evidence closure.

[0032] In yet another additional embodiment, the tamper evidence band is attached to the
circumference of the tamper evidence closure by way of a multiplicity of thin connections that are

configured to break during loosening of the tamper evidence closure.

[0033] In a further additional embodiment again, the cam includes an angled lower surface
configured to facilitate passing the tamper evidence band over one or more threads including the

finish during assembly of the tamper evidence closure onto the container.

[0034] In another additional embodiment again, the cam includes a continuous shape that

extends around the circumference of the tamper evidence band.

[0035] In a still yet further embodiment again, the cam includes an upper surface that is

configured to engage with a bottom-most thread of the finish so as to retain the tamper evidence
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band positioned below the bottom-most thread during loosening of the closure, the multiplicity of

thin connections breaking during loosening of the closure.

[0036] In still yet another embodiment again, friction between the cam and the bottom-most
thread retains the cam below the bottom-most thread once the tamper evidence closure is loosened

from the finish.

[0037] In a still yet further additional embodiment, the tamper evidence band is bonded to the
support ledge such that the tamper evidence band remains fixated to the support ledge during
loosening the tamper evidence closure on the finish, the multiplicity of thin connections breaking

during loosening of the closure.

[0038] In still yet another additional embodiment, the tamper evidence band is bonded to the

support ledge by way of an adhesive.

[0039] In a yet further additional embodiment again, the adhesive is any one of a hot melt

adhesive, a Cyanoacrylate, a UV-cured adhesive, and 2-part epoxy.

[0040] In yet another additional embodiment again, the tamper evidence band is bonded to the

support ledge by way of ultrasonic welding.

[0041] In a still yet further additional embodiment again, the tamper evidence band is bonded
to the support ledge such that the tamper evidence band remains fixated to the support ledge during
loosening the tamper evidence closure on the finish, the multiplicity of thin connections breaking

during loosening of the closure.

[0042] In still yet another additional embodiment again, the tamper evidence band is bonded

to the support ledge by way of an adhesive.

[0043] In another further embodiment, the adhesive is any one of a hot melt adhesive, a

Cyanoacrylate, a UV-cured adhesive, and 2-part epoxy.

[0044] In still another further embodiment, the tamper evidence band is bonded to the support

ledge by way of ultrasonic welding.
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[0045] In one embodiment, the finish includes one or more threads configured to provide a
means to fasten the closure to the container, a bottom-most thread that extends into a parallel
relationship with the support ledge, and a gap disposed between the bottom-most thread and the
support ledge.

[0046] In yet another further embodiment, the gap includes a roughly uniform width around

the circumference of the finish and is configured to retain the tamper evidence band.

[0047] In another further embodiment again, the bottom-most thread and the one or more
threads comprise a substantially similar diameter of the finish, such that friction between the cam
and the bottom-most thread causes the tamper evidence band to detach from the tamper evidence

closure during loosening on the finish.

[0048] In a further embodiment, the one or more the threads are configured to rotatably engage
with similar threads disposed within the closure to provide a way to seal contents within the

container.

[0049] In another embodiment, each of the one or more threads extends along a section of the

circumference of the finish and approaches the support ledge.

[0050] In a still further embodiment, the one or more threads comprise a single thread that

begins at a thread start and spirals around the circumference of the finish before terminating at a
thread end.

[0051] In still another embodiment, the thread start is configured to guide a thread of the
closure into a valley between adjacent portions of the single thread so as to threadably engage the

closure with the finish.

[0052] In a yet further embodiment, adjacent portions of the single thread are spaced uniformly

around the circumference of the finish.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] The drawings refer to embodiments of the present disclosure in which:

[0054] FIG. 1 illustrates a side view of an exemplary container suitable for storing a beverage;

7



WO 2020/041524 PCT/US2019/047578

[0055] FIG. 2 illustrates an upper perspective view of an exemplary embodiment of a finish

including extended threads;
[0056] FIG. 3 illustrates side view of the finish illustrated in FIG. 2; and

[0057] FIG. 4 illustrates a cross-sectional view of a closure that is configured to be threadably

engaged with the finish shown in FIGS. 2 - 3.

[0058] While the present disclosure is subject to various modifications and alternative forms,
specific embodiments thereof have been shown by way of example in the drawings and will herein
be described in detail. The invention should be understood to not be limited to the particular forms
disclosed, but on the contrary, the intention is to cover all modifications, equivalents, and

alternatives falling within the spirit and scope of the present disclosure.

DETAILED DESCRIPTION

[0059] In the following description, numerous specific details are set forth in order to provide
a thorough understanding of the present disclosure. It will be apparent, however, to one of ordinary
skill in the art that the invention disclosed herein may be practiced without these specific details.
In other instances, specific numeric references such as “first bottle,” may be made. However, the
specific numeric reference should not be interpreted as a literal sequential order but rather
interpreted that the “first bottle” is different than a “second bottle.” Thus, the specific details set
forth are merely exemplary. The specific details may be varied from and still be contemplated to
be within the spirit and scope of the present disclosure. The term “coupled” is defined as meaning
connected either directly to the component or indirectly to the component through another

Eb 1Y

component. Further, as used herein, the terms “about,” “approximately,” or “substantially” for
any numerical values or ranges indicate a suitable dimensional tolerance that allows the part or

collection of components to function for its intended purpose as described herein.

[0060] In some instances, conventional tamper evidence bands fail to detach from the closure
upon being loosened, thereby making it difficult for an end-user to directly observe whether or not
the closure has been previously separated from the container. Consequently, the end-user has little

visual indication of whether the container has been reused. Embodiments disclosed herein provide
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a tamper evidence closure that reliably provides a visible indication about whether or not a

manufacturer-installed closure has been previously removed from a plastic container.

[0061] FIG. 1 illustrates a side view of an exemplary container 100 typically used for storing
liquid contents, such as water and juice. The container 100 comprises a base 104 that extends up
to a grip portion 108. In some embodiments, the base 104 may be of the petaloid variety, although
other configurations of the base may be incorporated into the container 100, without limitation.
The grip portion 108 comprises a plurality of grip portion ribs 112 (i.e., sidewall ribs). As
illustrated in FIG. 1, the plurality of grip portion ribs 112 generally vary in depth, and swirl or
angulate around the grip portion 108. A label portion 116 can be connected to the grip portion 108
and comprises one or more label panel ribs (not shown). The label panel portion 116 transitions
mto a shoulder 124, which connects to a bell 128. In the embodiment illustrated in FIG. 1, the bell
128 comprises a plurality of design features 132. In other embodiments, however, the bell 128
may include various other design features, or may be smooth and generally unornamented. The
bell 128 connects to a neck 136, which connects to a finish 140. As shown in FIG. 1, the bell 128
comprises a diameter that generally decreases as the bell 128 extends upward from the shoulder
124 to the neck 136 and the finish 140. The finish 140 can be adapted to receive a closure, such
as by way of non-limiting example, a container cap or bottle cap, so as to seal contents within the
container 100. The finish 140 generally defines an opening 144 that leads to an interior of the
container 100 for containing a beverage, or other contents, such as any of a variety of carbonated

soft drinks.

[0062] FIG. 2 illustrates an upper perspective view of an exemplary finish 140 that may be
configured to rotatably engage with the closure 164 so as to seal contents within the interior of the
container 100. The finish 140 comprises a cylindrical body that begins at an opening 160 to an
interior of the container 100 and extends to and includes a support ledge 156. The finish 140 can
be further characterized by the presence of one or more threads 172 configured to provide a means
to fasten the closure 164 to the container 100. As such, the threads 172 are configured to rotatably
engage with similar threads disposed within the closure 164 to provide a way to seal contents
within the container 100. In the embodiment illustrated in FIG. 2, each of the threads 172 generally

extends along a section of the circumference of the finish 140 and approaches the support ledge
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156. Thus, when the threads of the closure 164 are engaged with the threads 172, and the closure

164 can be rotated in a clockwise direction, the closure advances toward the support ledge 156.

[0063] In the embodiment illustrated in FIGS. 2 — 3, the threads 172 comprise a single thread
172 that begins at a thread start 180 and spirals around the circumference of the finish 140 before
terminating at a thread end 184. The thread start 180 can be configured to guide a thread 176 of
the closure 164 into a space, or valley 188, between adjacent threads 172 so as to threadably engage
the closure 164 with the finish 140. Further, the threads 172 generally are disposed adjacently to
one another and are spaced uniformly around the circumference of the finish 140, with the
exception of a bottom-most thread 192. As best shown in FIG. 3, the bottom-most thread 192
extends into a parallel relationship with the support ledge 156, thereby forming a gap 196
therebetween. The gap 196 includes a roughly uniform width around the circumference of the
finish 140 and may be configured to retain a tamper evidence band of the closure 164, as discussed

herein.

[0064] FIG. 4 illustrates a cross-sectional view of a closure 164 that may be threadably
engaged with the finish 140 shown in FIGS. 2 — 3. As shown in fig. 4, the closure 164 includes
interior threads 176 that are configured to engage with the threads 172 of the finish 140, as
described above. As such, the threads 176 extends into the thread valleys 188 extending around
the finish 140. During tightening of the closure 164 onto the finish 140, a plug seal 168 of the
closure 164 can be configured to extend into the opening 160 and enter into a pressed relationship

with the finish 140 whereby contents are sealed in the interior of the container 100.

[0065] As further shown in FIG. 4, the closure 164 includes a tamper evidence band 166 that
includes a cam 200 and can be disposed around the perimeter of the closure 164 and may be
attached to the closure 164 by a multiplicity of thin connections 204. The cam 200 generally
comprises an angled lower surface 208 configured to facilitate passing the tamper evidence band
166 over the threads 172 during assembly of the closure 164 onto the container 100. A relatively
flat uppér surface 212 of the cam can be configured to engage with the bottom-most thread 192
of the finish 140 and thus retain the tamper evidence band 166 positioned within the gap 196 below
the bottom-most thread 192 during loosening of the closure 164. For example, when an end-user

loosens the closure 164, the cam 200 presses against the bottom-most thread 192, breaking the thin

10
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connections 204 between tamper evidence band 166 and the closure 164. The tamper evidence
band 166 remains positioned below the bottom-most thread 192 after the closure 164 can be
removed from the container 100. Thus, the tamper evidence band 166 cooperates with the bottom-
most thread 192 to indicate to the end-user that the closure 164 has not been previously loosened

after being installed by the manufacturer.

[0066] In the embodiment illustrated in FIGS. 2 — 3, the bottom-most thread 192 comprises a
diameter of the finish 140 that may be greater than the diameter of the other threads 172. It is
contemplated, however, that in some embodiments the bottom-most thread 192 and the other
threads 172 comprise substantially the same diameter of the finish 140, without limitation. In such
embodiments, friction between the closure 164 and the threads 172, 192 contributes to detaching
the tamper evidence band 166 from the closure 164 when the end-user twists the closure. Further,
as shown in FIG. 4, the cam 200 comprises a continuous shape that extends around the
circumference of the tamper evidence band 166. As such, friction between the cam 200 and the
bottom-most thread 192 retains the cam within the gap 196 once the closure 164 is loosened from

the finish 140.

[0067] In some embodiments, the tamper evidence band 166 may be bonded to the support
ledge 156, such that the tamper evidence band 166 remains fixated to the support ledge 156 during
loosening of the tamper evidence closure 164 on the finish. As such, when an end-user loosens
the tamper evidence closure 164 on the finish 140, the multiplicity of thin connections 204 break,
leaving the tamper evidence band 166 attached to the finish 140 when the closure 164 can be
removed. It is contemplated that the tamper evidence band 166 may be bonded to the support
ledge 156 by way of any of various suitable adhesives, such as any of hot melt adhesives, a
Cyanoacrylates, UV-cured adhesives, and 2-part epoxies. Further, in some embodiments, the

tamper evidence band 166 may be bonded to the support ledge 156 by way of ultrasonic welding.

[0068] While the invention has been described in terms of particular variations and illustrative
figures, those of ordinary skill in the art will recognize that the invention is not limited to the
variations or figures described. In addition, where methods and steps described above indicate
certain events occurring in certain order, those of ordinary skill in the art will recognize that the

ordering of certain steps may be modified and that such modifications are in accordance with the

11
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variations of the invention. Additionally, certain of the steps may be performed concurrently in a
parallel process when possible, as well as performed sequentially as described above. To the extent
there are variations of the invention, which are within the spirit of the disclosure or equivalent to
the inventions found in the claims, it is the intent that this patent will cover those variations as
well. Therefore, the present disclosure is to be understood as not limited by the specific

embodiments described herein, but only by scope of the appended claims.

12
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CLAIMS
What is claimed is:

1. A finish for rotatably engaging with a closure so as to seal contents within the interior of a
container, the finish comprising:

a cylindrical body that begins at an opening to an interior of the container and
extends to and includes a support ledge;

one or more threads configured to provide a means to fasten the closure to the
container;

a bottom-most thread that extends into a parallel relationship with the support
ledge; and

a gap disposed between the bottom-most thread and the support ledge.

2. The finish of claim 1, wherein the one or more the threads are configured to rotatably
engage with similar threads disposed within the closure to provide a way to seal contents

within the container.

3. The finish of claim 1, wherein each of the one or more threads extends along a section of

the circumference of the finish and approaches the support ledge.

4. The finish of claim 1, wherein when the threads of the closure are engaged with the one or
more threads and the closure is rotated in a clockwise direction, the closure advances

toward the support ledge.

5. The finish of claim 1, wherein the one or more threads comprise a single thread that begins

at a thread start and spirals around the circumference of the finish before terminating at a

thread end.

6. The finish of claim 1, wherein the thread start is configured to guide a thread of the closure
into a valley between adjacent portions of the single thread so as to threadably engage the

closure with the finish.

7. The finish of claim 1, wherein adjacent portions of the single thread are spaced uniformly

around the circumference of the finish.

13
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8.

10.

1.

12.

13.

14.

The finish of claim 1, wherein the bottom-most thread is substantially parallel with the

support ledge.

The finish of claim 1, wherein the gap comprises a roughly uniform width around the
circumference of the finish and is configured to retain a tamper evidence band comprising

the closure.

The finish of claim 1, wherein the closure includes interior threads that are configured to

engage with the one or more threads of the finish.

The finish of claim 1, wherein the closure includes a plug seal configured to extend into
the opening and enter into a pressed relationship with the finish whereby contents are

sealed in the interior of the container.

A tamper evidence closure assembly for sealing contents within an interior of a container,
the assembly comprising:
a finish comprising a cylindrical portion of the container that begins at an opening
to the interior of the container and extends to and includes a support ledge;
a tamper evidence closure configured to threadably engage with the finish, the
tamper evidence closure including a tamper evidence band; and
a cam comprising the tamper evidence band and configured to engage with the
finish during removal of the tamper evidence closure so as to cause the tamper
evidence band to remain disposed on the finish after removal of the tamper

evidence closure.

The assembly of claim 12, wherein the tamper evidence band is attached to the
circumference of the tamper evidence closure by way of a multiplicity of thin connections

that are configured to break during loosening of the tamper evidence closure.

The assembly of claim 13, wherein the cam comprises an angled lower surface configured
to facilitate passing the tamper evidence band over one or more threads comprising the

finish during assembly of the tamper evidence closure onto the container.

14
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15.

16.

17.

18.

19.

20.

21.

The assembly of claim 14, wherein the cam comprises a continuous shape that extends

around the circumference of the tamper evidence band.

The assembly of claim 14, wherein the cam includes an upper surface that is configured to
engage with a bottom-most thread of the finish so as to retain the tamper evidence band
positioned below the bottom-most thread during loosening of the closure, the multiplicity

of thin connections breaking during loosening of the closure.

The assembly of claim 16, wherein friction between the cam and the bottom-most thread
retains the cam below the bottom-most thread once the tamper evidence closure is loosened

from the finish.

The assembly of claim 13, wherein the tamper evidence band is bonded to the support ledge
such that the tamper evidence band remains fixated to the support ledge during loosening
the tamper evidence closure on the finish, the multiplicity of thin connections breaking

during loosening of the closure.

The assembly of claim 18, wherein the tamper evidence band is bonded to the support ledge

by way of an adhesive.

The assembly of claim 19, wherein the adhesive is any one of a hot melt adhesive, a

Cyanoacrylate, a UV-cured adhesive, and 2-part epoxy.

The assembly of claim 18, wherein the tamper evidence band is bonded to the support ledge

by way of ultrasonic welding.
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