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(57) Abstract: A container closure system com-
prises a container 100 comprising a neck 120 hav-
ing an outer surface, the neck including a plurality
of snap ring segments 140 alternating with a plur-
ality of snap ring voids 160 positioned around a
circumference of the outer surface. The length of
the circumference at which snap ring voids exist is
25% or more of the total length of the circumfer-
ence. The plurality of snap ring segments is posi-
tioned at regular increments around a circumfer-
ence of the outer surface. The system further in-
cludes a cap 14 comprising, among other things, a
base 26 that comprises a plurality of snap prongs
16 arranged so as to engage and disengage the
plurality of snap ring segments when the cap is ro-
tated on the neck of the container. The plurality of
snap prongs are configured to hold the cap on or
release the cap from the container.
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CONTAINER CLOSURE AND PREFORM

BACKGROUND

[1]  Plastic blow molded bottles and the injection molded caps that snap onto them are
designed for a secure fit that minimizes their chance of accidental separation during distribution
and use. One example of such a bottle that is known for use as a container for shower gel is
shown in FIGS. 1A and 1B. Bottle 10 includes a continuous snap ring 12 that extends a full
360°, without any voids, around a circumference of the neck. Snap ring 12 can be beveled on
the top side so it functions like a barb for a cap to engage.

[2] A snap-on cap 14 that can be used with bottle 10 of FIG. 1A is shown in FIGS. 2A, 2B
and 2C. Cap 14 employs a four prong snap geometry that mates to the neck by slipping over
snap ring 12. The prongs 16 are oriented 90° to each other and positioned to have an offset, a;,
that is 45° from the part line 18 of the bottle (as measured from the midpoint of the prong), thus
engaging the snap ring 12 on the neck in an intermittent manner at, for example, about where
snap ring 12 intersects lines A, B, C and D, as shown in FIG. 1. One potential problem with this
design is that it makes it difficult for the consumer to remove the cap if the bottle needs to be
refilled.

[3] Easy-off designs are known in the art for improving the ease with which a snap-on cap
can be removed from a container. One example of such a design is shown in FIGS. 3A and 3B,
which includes a bottle with six flower petal shaped tabs 30 positioned on the neck (three tabs
on each side) and associated snaps 32 on the lid. A centering feature 34 aligns with gaps 36 in
the lid. The centering feature 34 may provide leverage when twisting the cap that aids in
removing the cap from the bottle. A similar flower petal design is employed in the conventional
bottle and cap of FIG. 4A and 4B.

[4] FIGS. 5A and 5B show a conventional medicine bottle 10 that includes a snap ring 12
and an associated cap 14. The snap ring 12 extends nearly a full 360° around a circumference of
the neck, with only a single void 13. Snap ring 12 can be beveled on the top side and functions
like a barb for cap 14 to engage. Cap 14 employs a single snap 17 that mates to the neck by
slipping over snap ring 12. The single snap 17 can be aligned with the void 13 to allow removal

of the cap. This bottle and cap are designed to reduce the likelihood of accidental removal of the
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cap from the bottle 10, as the void is only about 5% or less of the total length of the
circumference of the neck of the bottle.

[S]  The ability to refill bottles can potentially reduce waste production in the form of bottles
disposed of by consumers. Thus, a novel bottle design that provides for ease of refilling the

bottle would be a desired advancement in the art.
BRIEF SUMMARY

[6] An embodiment of the present disclosure is directed a container closure system. The
system comprises a container comprising a neck having an outer surface, the neck including a
plurality of snap ring segments alternating with a plurality of snap ring voids positioned around
a circumference of the outer surface. The length of the circumference at which snap ring voids
exist is 25% or more of the total length of the circumference. The plurality of snap ring
segments are positioned at regular increments around a circumference of the outer surface, the
increments being measured from the midpoint of each of the snap ring segments on the
circumference of the outer surface. The system further includes a cap comprising a skirt with an
orifice positioned therein, a plug assembly for blocking and unblocking the orifice, and a base
extending from the skirt and surrounding the orifice. The base comprises a plurality of snap
prongs arranged so as to engage and disengage the plurality of snap ring segments when the cap
is rotated on the neck of the container. The plurality of snap prongs are configured to hold the
cap on the container when engaged with the plurality of snap ring segments and to release the
cap from the container when the plurality of snap prongs are disengaged from the plurality of
snap ring segments.

[71  Another embodiment of the present disclosure is directed to a preform for use in a blow
mold process. The preform comprises a plastic tube comprising a neck having an outer surface.
The neck includes a plurality of snap ring segments alternating with a plurality of snap ring
voids positioned around the outer surface. The length of the circumference at which snap ring
voids exist is 25% or more of the total length of the circumference. The plurality of snap ring
segments are positioned at regular increments around a circumference of the outer surface, the
increments being measured from the midpoint of each of the snap ring segments on the
circumference of the outer surface.

[8] Yet another embodiment of the present disclosure is directed to a container closure

system. The container closure system comprises a container comprising a neck having an outer
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surface, the neck including a plurality of snap ring segments alternating with a plurality of snap
ring voids positioned around a circumference of the outer surface. The length of the
circumference at which snap ring voids exist is about 60 to about 75% of the total length of the
circumference. The system further includes a cap comprising a skirt with an orifice positioned
therein, a plug assembly for blocking and unblocking the orifice, and a base extending from the
skirt and surrounding the orifice. The base comprises a plurality of snap prongs arranged so as
to engage and disengage the plurality of snap ring segments when the cap is rotated on the neck
of the container. The plurality of snap prongs are configured to hold the cap on the container
when engaged with the plurality of snap ring segments and to release the cap from the container

when the plurality of snap prongs are disengaged from the plurality of snap ring segments.

[9]  Further areas of applicability of the present disclosure will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description
and specific examples, while indicating the preferred embodiment of the disclosure, are
intended for purposes of illustration only and are not intended to limit the scope of the

disclosure.
BRIEF DESCRIPTION OF THE DRAWINGS

[10] The present invention will become more fully understood from the detailed description
and the accompanying drawings, wherein:

[11] FIG. 1A illustrates an overhead view of a conventional snap ring bottle.

[12] FIG. 1B illustrates a side view of the conventional snap ring bottle of FIG. 1A.

[13] FIG. 2A illustrates a perspective view of a conventional snap-on cap that can be used in
conjunction with the bottle of FIG. 1.

[14] FIG. 2B illustrates a cross sectional view of the conventional snap-on cap of FIG. 2A.
[15] FIG. 2C illustrates a top view of the inside of the conventional snap-on cap of FIGS. 2A
and 2B.

[16] FIGS. 3A and 3B illustrate a conventional easy-off bottle and cap design.

[17] FIGS. 4A and 4B illustrate a conventional bottle and cap design.

[18] FIG. 5A illustrates a perspective view of a conventional snap ring bottle.

[19] FIG. 5B illustrates a perspective view of a conventional cap for the snap ring bottle of
FIG. 5A.
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[20] FIG. 6 illustrates a perspective view of an intermittent snap ring bottle, according to an
embodiment of the present disclosure.

[21] FIG. 7 illustrates an overhead view of the intermittent snap ring bottle of FIG. 6,
according to an embodiment of the present disclosure.

[22] FIG. 8 illustrates an overhead view of a preform for fabricating an intermittent snap ring
bottle using an injection stretch blow mold process, according to an embodiment of the present
disclosure.

[23] FIG. 9 illustrates a side view of a preform for fabricating an intermittent snap ring bottle
using an injection stretch blow mold process, according to an embodiment of the present
disclosure.

[24] FIG. 10 illustrates a perspective view of a bottle, according to an embodiment of the
present disclosure.

[25] FIG. 11A illustrates an overhead view of the bottle of FIG. 10, according to an
embodiment of the present disclosure.

[26] FIG. 11B illustrates an overhead view of a bottle, according to an embodiment of the
present disclosure.

[27] FIG. 12 illustrates a side view of the bottle of FIG. 10, according to an embodiment of the
present disclosure.

[28] FIG. 13 illustrates an overhead view of an intermittent snap ring bottle, according to an
embodiment of the present disclosure.

[29] FIG. 14 shows a cap configured to fit the bottle of FIG. 14, according to an embodiment

of the present disclosure.
DETAILED DESCRIPTION

[30] The following description of the preferred embodiment(s) is merely exemplary in nature
and is in no way intended to limit the disclosure, its application, or uses.

[31] As used throughout, ranges are used as shorthand for describing each and every value
that is within the range. Any value within the range can be selected as the terminus of the range.
In addition, all references cited herein are hereby incorporated by referenced in their entireties.
In the event of a conflict in a definition in the present disclosure and that of a cited reference,

the present disclosure controls.
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[32] Unless otherwise specified, all percentages and amounts expressed herein and elsewhere
in the specification should be understood to refer to percentages by weight. The amounts given
are based on the active weight of the material.

[33] FIG. 6 illustrates a container 100 for use with the snap-on cap 14 of FIGS.2A, 2B and 2C,
or other such snap-on caps. Together, the container 100 and snap-on cap 14 form a container
closure system, according to an embodiment of the present disclosure. The container 100
includes a neck 120 having an outer surface. The neck 12 includes a plurality of alternating snap
ring segments 140 and snap ring voids 160 intermittently positioned around the outer surface.
[34] The container closure system further comprises a cap 14, as described above. Referring
to FIG. 2B, the cap comprises a skirt 20 with an orifice 22 positioned therein (as more clearly
seen in FIG. 2A) and an orifice plug 24 for opening and closing the orifice 22. Orifice plug 24 is
part of the flip cap that can be hinged opened by a consumer to pour liquid from the container
100 through the orifice 22. A cap deck 26 extends from the skirt and surrounds the orifice 22.
The cap deck 26 comprises a plurality of snap prongs 16, as described above. Snap prongs 16
can be arranged so as to engage and disengage the plurality of snap ring segments 140 by
rotating the cap 14 on the neck of the container 100. The plurality of snap prongs 16 are
configured to hold the cap 14 in place on the container 100 when engaged with the snap ring
segments 140 and to release the cap from the container when the snap prongs are disengaged
from the snap ring segments 140.

[35] When the cap is snapped onto the bottle, there are enough of the snap ring segments 140
to allow the snap prongs 16 to engage the snap ring segments 140 and hold the cap in place on
the bottle. In various embodiments, the number of snap ring segments 140 may be less than,
greater than, or equal to the number of snap prongs 16. In various embodiments, the force
required to pull off the cap 14 in the axial direction of the neck remains approximately the same
as the force required when a conventional full snap ring 12 is employed. In various
embodiments, when the cap 14 is rotated, for example by 45°, such that the snap prongs 16
coincide radially with the voids 160, this results in a significantly or completely reduced
obstruction or engagement between the snap prongs 16 and the snap ring segments 140, which
in turn results in a reduced effort to remove the cap 14 compared to when the snap prongs 16

engage the snap ring segments 140.
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[36] In an embodiment, the snap ring segments 140 are beveled. For example, the plurality of
snap ring segments 140 can each have a beveled top face 142. Top face 142 comprises a first
side 142A that extends from the outer surface of the neck 120 to a distal end. A second side
142B is opposite the first side and also extends from the outer surface of the neck 120 to a distal
end. A third side 142C extends between the distal end of the first side 142A and the distal end
of the second side 142B. The first side 142A is substantially straight and intersects the third
side 142C at a first angle, o, (see FIG. 9). The second side 142B intersects the third side 142C at
a second angle, ay. The angles o, and a, range, for example, from about 45° to about 135°, such
as about 60° to about 120°, or about 80° to about 100°.

[37] In an embodiment, the length of the circumference 144 at which snap ring voids 160 exist
is 25% or more of the total length of the circumference 144, as shown in FIGS. 8 and 9. Thus,
at least one quarter the length of the circumference is a void 160, such as about 25% to about
80%, or about 40% to about 75%, or 50% to about 75%, or about 55% to about 75%, or about
60% to about 75%. As also shown in FIGS. 8 and 9, each of the snap ring voids 160 extend a
length, L,, of the arc along the circumference 144. In an embodiment, L, is approximately equal
for all the snap ring voids. The term “approximately equal” is defined herein to mean that none
of the lengths vary by more than 20%. In an embodiment, none of the lengths vary by more
than 10%, or more than 2%. In yet another embodiment, the lengths are equal.

[38] The container 100 can include two or more snap ring segments 140. For example, there
can be three, four or five snap ring segments 140. In the embodiment shown, there are four snap
ring segments 140. The amount of rotation employed to release the cap will vary according to
the chosen void/snap prong configuration. In an embodiment, the container 100 includes the
same number of snap ring segments 140 as there are snap prongs 16 on the cap.

[39] If the number of snap ring segments 140 is more than four, the difficulty of molding
(assuming a basic 2-part mold) can increase owing to the increased occurrence of undercuts on a
radially symmetrical implementation, and/or the reshaping of the geometry to work around this
constraint. Furthermore, the greater the number of snap ring segments 140, the smaller the
individual size of each of the individual snap ring segments 140, which may decrease the
probability that the snap prongs 16 will remain engaged on the snap ring segments 140.

[40] As shown in FIG. 7, snap ring segments 140 can be positioned at regular increments

around a circumference of the outer surface of the neck 120. The phrase “regular increments” is
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defined to mean that the angle between every pair of adjacent snap ring segments 140 around
the neck 120, as measured from a midpoint 146 of each snap ring segment, is within the range
of 55° to 125°. The midpoint 146 is taken to be the half way point between the two ends of each
snap ring segment 140, as measured from the points where the ends of each segment intersect
with the circumference of outer surface of neck 120. Thus, where four snap ring segments 140
are employed, the snap ring segments 140 can be positioned at alternating smaller and larger
angles around a circumference of the outer surface and still be considered to be at regular
increments (e.g., 1, and ¢ range from 55° to less than 90° and ¢, and ¢4 range from more than
90° to 125°). Such an arrangement would cover the embodiment of FIG. 11A and 11B, which
will be discussed in greater detail below. In an embodiment, the angle between every pair of
adjacent snap ring segments 140 around the neck 120, as measured from a midpoint 146 of each
snap ring segment, is within the range of 60° to 125° or 65° to 125°. In an embodiment, the
increments are substantially identical, as shown in FIG. 7. For example, where four snap ring
segments 140 are employed, the snap ring segments 140 can be positioned at 85° to 95°
increments around a circumference of the outer surface (e.g., ¢1, 2, ¢, dp4 = 90°£5°). In another
example where 5 snap ring segments are employed, the snap ring segments can be positioned at
substantially identical increments of about 72° £5°. In another example where 3 snap ring
segments are employed, the snap ring segments can be positioned at substantially identical
increments of about 120°+5°.

[41] In an embodiment, a midpoint 146 of each of the four snap ring segments 140 is offset in
a counter-clockwise direction from a major axis, L, and a minor axis, W, by a desired angle e,
when viewed from the top, where o can range from 0 to about 90°, such as about 30° to 60°, or
about 45°. In an alternative embodiment, the snap ring segments 140 are positioned on the
major axis, L, and the minor axis, W, as shown in FIG. 13. The angles and offset can be
modified depending on the number of snap ring segments 140. For example, in an embodiment
where 3 snap ring segments are employed, the snap ring segments can be positioned at about
120° increments.

[42] In an embodiment, the snap ring segments 140 form a radially symmetrical pattern on a
circumference of the outer surface, as is shown, for example, in FIG. 7. Such a radially
symmetrical design can provide ease of use for the consumer. In an alternative embodiment, as

shown in FIGS. 10 and 11, the snap ring segments 140 form a radially asymmetrical pattern on
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a circumference of the outer surface. Such asymmetrical designs may be advantageous for
various reasons, such as manufacturing considerations, weight savings and/or aesthetics, so long
as the intended function is preserved.

[43] Any suitable process can be employed to manufacture the container closure systems of
the present disclosure. Examples include molding processes such as injection stretch blow
molding and extrusion blow molding. Such processes are generally well known in the art.
FIGS. 8 and 9 illustrate a preform 180 that can be employed in an injection stretch blow
molding (ISBM) process, according to an embodiment of the present disclosure. The preform
comprises a plastic tube 182 that is closed at end 184 and open at the opposite end 186. Any
suitable type of plastic can be employed, such as polyethylene terephthalate (“PET”). The
preform 180 can be injection molded with a part line that allows for radially symmetrical snap
ring segments 140, as shown in FIGS. 8 and 9. Since the orientation of preforms is commonly
random with respect to the resulting blown bottle, the snap ring segments 140 in the neck finish
can be deliberately oriented to the bottle to fit a desired cap design. For example, the snap ring
segments 140 can be aligned with an offset of 45° from the bottles major and minor axes in
order for the invention to work with the above mentioned cap of FIG. 5.

[44] For an extrusion blow molding (EBM) process where the neck finish is created in the
blow molding process, modification of the snap ring segments 140 to a geometry that is non-
radially symmetrical may be employed. For example, referring to FIGS. 11A and 11B, the snap
ring segments 140 can be made with opposing surfaces 140A that are either perpendicular to, or
slightly convex from perpendicular to, a part line 18 in order to avoid undercuts and provide any
desired molding draft relief so as to allow the molds to be easily separated from the bottle at the
completion of the molding process. FIG. 11A shows snap ring segments 140 made with
opposing surfaces 140A that are slightly convex from perpendicular to the part line 18, where
the surfaces 140A each form a single, continuous convex surface that is arced to eliminate the
snap ring in the area about the part line 18 so as to allow release of the lid. FIG. 11B shows
snap ring segments 140 made with opposing surfaces 140A that are also slightly convex from
perpendicular to the part line 18, where the surfaces 140A each include two non-continuous
surfaces, 140A-1 and 140A-2, that are symmetrical across the part line 18. The non-continuous
surfaces 140A-1 and 140A-2 are configured to eliminate the snap ring in the area about the part

line 18 so as to allow release of the lid. Alternatively, the cap’s snap prongs and the snap ring
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segments on the container may be positioned to avoid an undercut in the EBM molding process.
For example, referring to the container 200 of FIG. 13, the snap ring segments 140 can be
positioned on the part line 18 and minor axis, /. The snap prongs 16 of the corresponding cap
210 can be oriented to engage the snap ring segments 140, as shown in FIG. 14, thus allowing
for a radially symmetrical design for the EBM process.

[45] Referring again to the embodiment of FIG. 4, the skirt 20 further comprises a wave
shaped rim 28. As shown in FIG. 6, the corresponding container 100 comprises a recess 170
having a wave shape corresponding to the wave shaped rim 28. In an embodiment, the wave
shape is a sinusoidal shape with inflection points 172 on each side of a minima 174, as is more
clearly shown in FIG. 12. Such wave shapes in combination with the sloped shoulders 176 and
sloped sides 178 above the recess 170 can allow for the twisting of the cap 14 about a radial
axis of the neck to result in a cammed leverage action between the cap 14 and the container 100.
The cammed leverage action results in a force being applied to the cap 14 tending to remove the
cap from the container 100. In such embodiments, this can be exploited to simplify and ease the
removal of the cap, as the consumer may be able to simply twist to remove the cap, rather than

both twisting and pulling the cap.
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CLAIMS

WHAT IS CLAIMED IS:
1. A container closure system, comprising;:

a container comprising a neck having an outer surface, the neck including a plurality of
snap ring segments alternating with a plurality of snap ring voids positioned around a
circumference of the outer surface, the length of the circumference at which snap ring voids exist
being 25% or more of the total length of the circumference, wherein the plurality of snap ring
segments are positioned at regular increments around a circumference of the outer surface, the
increments being measured from the midpoint of each of the snap ring segments on the
circumference of the outer surface; and

a cap comprising a skirt with an orifice positioned therein, a plug assembly for blocking
and unblocking the orifice, and a base extending from the skirt and surrounding the orifice, the
base comprising a plurality of snap prongs arranged so as to engage and disengage the plurality
of snap ring segments when the cap is rotated on the neck of the container, the plurality of snap
prongs configured to hold the cap on the container when engaged with the plurality of snap ring
segments and to release the cap from the container when the plurality of snap prongs are

disengaged from the plurality of snap ring segments.

2. The container closure system of claim 1, wherein the plurality of snap ring segments

comprises three to five snap ring segments.
3. The container closure system of any one of the foregoing claims, wherein each of the
snap ring voids extend a length of the arc along the circumference, the length of all of the snap

ring voids being approximately equal.

4. The container closure system of any one of the foregoing claims, wherein the plurality of

snap ring segments comprises four snap ring segments.

5. The container closure system of any one of the foregoing claims, wherein the plurality of

snap ring segments are positioned at 55° to 125° increments around a circumference of the outer

10
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surface, the increments being measured from the midpoint of each of the snap ring segments on

the circumference of the outer surface.

6. The container closure system of any one of the foregoing claims, wherein the plurality of

snap ring segments form a radially symmetrical pattern on a circumference of the outer surface.

7. The container closure system of any one of the foregoing claims, wherein the plurality of

snap ring segments form a radially asymmetrical pattern on a circumference of the outer surface.

8. The container closure system of any one of the foregoing claims, wherein the number of

snap ring segments is equal to the number of snap prongs.

9. The container closure system of any one of the foregoing claims, wherein the plurality of
snap ring segments each have a beveled top face that comprises a first side that extends from the
outer surface to a distal end, a second side that is opposite the first side and extends from the
outer surface to a distal end, and a third side that extends between the distal end of the first side
and the distal end of the second side, the first side intersecting the third side at a first angle and

the second side intersecting the third side at a second angle.

10.  The container closure system of any one of the foregoing claims, wherein the first angle

and the second angle range from about 45° to about 135°.

11.  The container closure system of any one of the foregoing claims, wherein the skirt further
comprises a wave shaped rim and the container comprises a recess having a wave shape
corresponding to the wave shaped rim, so that twisting the cap about a radial axis of the neck
results in a cammed leverage action between the cap and the container that applies a force to the

cap tending to remove the cap from the container.
12.  The container closure system of any one of the foregoing claims, wherein the plurality of

snap ring segments comprise a first snap ring segment positioned adjacent to a second snap ring

segment, a first portion of the outer surface extending between the first and second snap ring

11
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segments; and a third snap ring segment positioned adjacent to a fourth snap ring segment, a
second portion of the outer surface extending between the third and fourth snap ring segments,
wherein a side of the first snap ring segment, a side of the second snap ring segment and the first
portion of the outer surface form a first planar surface, and wherein a side of the third snap ring
segment, a side of the fourth snap ring segment and the second portion of the outer surface form

a second planar surface, the first planar surface opposing the second planar surface.

13.  The container closure system of any one of the foregoing claims, wherein the length of
the circumference at which snap ring voids exist is about 40% to about 75% of the total length of
the circumference, or optionally about 50% to about 75%, or optionally about 55% to about 75%,

or optionally about 60% to about 75% of the total length of the circumference.

14. A preform for use in a blow mold process, the preform comprising:

a plastic tube comprising a neck having an outer surface, the neck including a plurality of
snap ring segments alternating with a plurality of snap ring voids positioned around the outer
surface, the length of the circumference at which snap ring voids exist being 25% or more of the
total length of the circumference, wherein the plurality of snap ring segments are positioned at
regular increments around a circumference of the outer surface, the increments being measured

from the midpoint of each of the snap ring segments on the circumference of the outer surface.

15.  The preform of claim 14, wherein the plurality of snap ring segments comprises three to

five snap ring segments.

16. The preform of any of claims 14 to 15, wherein the plurality of snap ring segments

comprises four snap ring segments.

17.  The preform of any of claims 14 to 16, wherein the plurality of snap ring segments are
positioned at 90° increments around a circumference of the outer surface, the increments being
measured from the midpoint of each of the snap ring segments on the circumference of the outer

surface.

12
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18.  The preform of any of claims 14 to 17, wherein the plurality of snap ring segments form a

radially symmetrical pattern on a circumference of the outer surface.

19.  The preform of any of claims 14 to 18, wherein the plurality of snap ring segments form a

radially asymmetrical pattern on a circumference of the outer surface.

20. A container closure system, comprising;:

a container comprising a neck having an outer surface, the neck including a plurality of
snap ring segments alternating with a plurality of snap ring voids positioned around a
circumference of the outer surface, the length of the circumference at which snap ring voids exist
being about 60 to about 75% of the total length of the circumference; and

a cap comprising a skirt with an orifice positioned therein, a plug assembly for blocking
and unblocking the orifice, and a base extending from the skirt and surrounding the orifice, the
base comprising a plurality of snap prongs arranged so as to engage and disengage the plurality
of snap ring segments when the cap is rotated on the neck of the container, the plurality of snap
prongs configured to hold the cap on the container when engaged with the plurality of snap ring
segments and to release the cap from the container when the plurality of snap prongs are

disengaged from the plurality of snap ring segments.

13
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