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A closure (2) having a tamper-evident band (4) secured to a container neck by a retaining band. The tamper-evident band (4) Is
attached to the retaining band (10) by a hinge (12) so that the retaining band (10) rotates upward about the hinge when the closure
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IS applied to the neck of a container, causing the inner wall (26) of the retaining band and the inner wall (15) of the tamper-evident
band to form a cavity therebetween. A number of rectangular openings (28) are spaced around the circumference of the retaining
band. The upper edge of each opening extends beyond the hinge and into the tamper-evident band. A recess (24) in the inner wall
of the tamper-evident band Is located above each opening so that the lower edge of the recess intersects with the rear wall of the
opening. The openings and recesses cooperate to ensure that any liquid that spills or splashes from the container neck into the
cavity during capping will drain out.
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A closure (2) having a tamper—evident band (4) secured to

during capping will drain out.
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container neck by a retaining band. The tamper—evident band (4) is
attached to the retaining band (10) by a hinge (12) so that the retaining
band (10) rotates upward about the hinge when the closure 1s applied
to the neck of a container, causing the inner wall (26) of the retaining
band and the inner wall (15) of the tamper—evident band to form a cavity
therebetween. A number of rectangular openings (28) are spaced around
| the circumference of the retaining band. The upper edge of each opening
extends beyond the hinge and into the tamper—evident band. A recess
(24) in the inner wall of the tamper—evident band is located above each
opening so that the lower edge of the recess intersects with the rear
t wall of the opening. The openings and recesses cooperate to ensure that
any liquid that spills or splashes from the container neck into the cavity
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TAMPER-EVIDENT CLOSURE HAVING IMPROVED DRAINAGE

Field of the Invention
The current invenuon 1s directed to closure caps of the type that are used
to seal containers and that have releasable tamper-evident bands. More specifically, the

current invention is directed to such a cap having improved drainage capability.

Background of the Invention

Conventionally, tamper-evident closures for containers comprise a
threaded cap from which an annular skirt depends. A first band 1s releasable attached to
the skirt by means of tear strips. A second band, sometimes referred to as a "fish
hook," 1s attached to the first band by means of a flexible hinge. When the closure 1s
inserted down over the container neck‘ during initial installation by the bottler, the
second band rotates upward so that 1ts edge becomes located below, and faces, an
annular bead formed on the container neck. This displacement of the second band
causes a V-shaped cavity to be formed between the first and second bands. Such a

closure is disclosed in U.S. Patent No. 4,657,153 (Hayes).

When the closure is rotated upon removal, the entire assembly 1nitially
travels upward under the action of the threads until the edge of the second band engages
the container annular bead. As a result of this engagement, the first band is prevented

from further upward movement. Thereafter, continued rotation of the closure causes the
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tear strips to fracture, separating the cap from the first band, thereby providing a
positive indication that the integrity of the closure has been compromised.

During capping, liquid sometimes spills or splashes over the lip of the
container neck and drips down into the V-shaped cavity formed between the first and
second bands. Over time, such liquid acts as a medium that can support the growth of
undesirable bacteria and fungus. Although closures having openings in the second band
have been used in the past, such openings are inadequately to allow complete drainage
of the V-shaped cavity.

Consequently, it would be desirable to provide a tamper-evident closure

with improved drainage capability.

Summary of the Invention

It is an object of the current invention to provide a tamper-evident closure
with improved drainage capability. This and other objects is accomplished 1n a
tamper-1ndicating closure for sealing a container having a neck portion. The closure
comprises (1) a cap portion adapted to engage the container neck and forming a
downwardly extending annular skirt, (i) a downwardly extending first band that forms
an approximately circular mner wall, (111) tear strips for releasably attaching the first
band to the annular skirt, (1v) a second band having an inner wall and upper and lower
edges, and (v) a hinge connecting the upper edge of the second band to the first band
and that allows the second band to rotate upwardly toward the first band inner wall
when the closure is applied to the container neck so as to form a cavity between the
inner walls of the first and second bands. A plurality of openings are formed in the
second band and spaced therearound. A plurality of recesses are formed in the inner
wall of the first band and spaced therearound. The recesses in the first band mner wall
and the openings in the second band cooperate to ensure that fluid drains from the
cavity.

In a preferred embodiment of the invention, the openings in the second
band extend through the hinge and into the inner wall of the first band. Moreover, at
least one of the recesses 1s vertically aligned with each of the openings so that each of

the openings 1s in flow communication with one of the recesses.
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Brief Description of the Drawings

Figure 1 is a portion of a longitudinal cross-section through a closure
according to the current invention.

Figure 2 is a bottom view of the closure shown 1n Figure 1.

Figure 3 is a cross-section of the closure shown in Figure 1 taken through
line III-11I shown in Figure 2.

Figure 4 is a cross-section similar to Figure 3 except taken along line IV-
IV shown in Figures 1 and 2.

Figure 5 is an isometric view of a cross-section through the tamper-
evident band portion of the current imvention.

Figure 6 is a longitudinal cross-section through the lower portion of the

closure shown in Figure 1 after it has been inserted over the neck of a container.

Description of the Preferred Embodiment

A tamper-evident closure 1 according to the current invention is shown In
Figures 1-5. Preferably, the closure 1 is molded from a plastic. As is conventional, the
closure 1 is comprised of a cap 2, a tamper-evident band 4, and a retaining band 10.
The cap 2 features threads 14 that mate with threads 17 formed on the container neck
40, as shown in Figure 6. The lower portion of the cap 2 forms a downwardly
extending annular skirt 3.

The tamper-evident band 4 is connected to the skirt 3 by a number of tear
strips 6 bridging a slit 8 that otherwise extends circumferentially around the closure 1.
The upper portion of the tamper-evident band 4 forms an inner wall 15 that is preferably
oriented approximately vertically. The lower portion of the tamper-evident band 4
forms an inner wall 16 that is preferably inclined at an angle A to the vertical direction,
as shown best in Figure 3, so that the base of the tamper-evident band is thicker than 1ts
top.

The retaining band 10 is connected to the tamper-evident band 4 by a
hinge 12, formed by a thinned section of material at the interface between the bands.
The retaining band 10 forms inner and outer walls 26 and 27, respectively. In the as-

molded condition, the inner wall 26 1s preferably inclined at an angle B, shown 1n
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Figure 3, of about 50° with respect to the horizontal. The outer wall 27 1s preferably
inclined at a steeper angle so that the retaining band 10 1s thick at its lower edge 20 that
it 1S at 1ts upper edge 19.

According to an important aspect of the current invention, a series of
openings 28, shown best in Figures 4 and 5, are spaced around the circumference of the
retaining band 10. Preferably, about six to twelve openings 28 are utilized and they are
equally spaced around the circumference of the retaining band 10. The openings 28,
which are preferably rectangular, preferably have a length L, measure in the horizontal
direction when the retaining band 10 1s 1n its as-molded condition as shown 1n Figure 4,
of at least approximately 0.04 inch and a width W, shown in Figure 2, of at least
approximately 0.08 inch. In the preferred embodiment, the openings 28 extend beyond
the retaining band 10, through the hinge area 12, and into the recesses 14 formed in the
tamper-evident band 4. Preterably, the openings 28 extend beyond the rear walls 25 of
the recesses 24 so as to extend deeper into the tamper-evident band 4. Most preferably,
the openings 28 extend a distance E, shown in Figure 4, beyond the base of the tamper-
evident band inner wall 16 that is at least about 0.02 inch. The vertical height H of the
portion of each opening 28 that extends into the tamper-evident band 4 is preferably at
least approximately 0.02 inch.

The upper wall 31 of each opening 28 is formed within the tamper-
evident band 4 and disposed at an angle to the vertical direction. The lower wall 29 of
each opening 28 is preferably oriented vertically in the as-molded condition. The
thickness of the portion of the retaining band 10 below the lower wall 29 is preferably
reduced, as shown best in Figure 4, for ease of molding.

According to another important aspect of the current invention, a series of
recesses 24 are formed in the lower mner wall 16 of the tamper-evident band 4. Each
recess forms a rear wall 25 that preferably 1s aligned with the upper mner wall 15 of the
tamper-evident band 4 so that the recess rear wall 1s oriented approximately vertically.
Preferably, each opening 28 has one of the recesses 24 vertically aligned above it so that
the lower edge of the recess rear wall 25 1ntersects with the rear wall 31 of the opening
28, as shown best in Figure 4. Thus, each opening 28 is connected to, and in flow

communication with, at least one recess 24. However, in some instances, it may be
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preferable to form additional recesses 24 in the inner wall 16 between openings 28. For
example, six openings 28 and twelve recesses 24 may be utilized.

The width of each recess 24 is preferably the same as that of its opening
28. The maximum depth D of each recess 24, as shown in Figure 4, 1s at least
approximately 0.015 inch.

Referring to Figure 6, when, upon capping, the closure 1 is inserted over
the neck 40 of a container, the hinge 12 allows the retaining band 10 to rotate upwardly
so that its lower edge 20 1s located below an annular bead 42 the projects outwardly
from the container neck. As is conventional, when the cap 2 1s rotated upon removal,
the entire closure assembly 1 initially travels upward as a unit under the action of the
threads 14 and 17 until the lower edge 20 of the retaining band 10 engages the annular
bead 42. This engagement prevents the tamper-evident band 4 from further upward
travel. Thereafter, continued rotation of the cap 2 causes the tear strips 6 to fracture,
providing a positive indication that the integrity of the closure 1 has been compromised.
The fracture of the tear strips 6 allows the cap 2 to separate from the tamper-evident
band 4 so that although the cap is removed, the tamper-evident band is left behind and
remains attached to the container neck 40.

As also shown in Figure 6, when the closure 1 is applied to the container
neck 40, an approximately V-shaped cavity 30 is formed between the inner wall 16 of
the tamper-evident band 4 and the inner wall 26 of the retaining band 10. As previously
discussed, liquid can spill or splash over the container neck 40 and run down the threads
into the V-shaped cavity 30 during capping.

According to the current invention, positive drainage of this fluid, as
indicated by the arrow in Figure 6, is assured by the cooperation of the openings 28 and
the recesses 24. Specifically, unlike prior closures, the rear wall 31 of opening 28
extends beyond the hinge 12 area and into the tamper-evident band 4. This feature, 1n
conjunction with the recess 24, ensures that the deflection of the retaining band 4 when
rotated into its operative position on the container neck will not create a reservoir for
fluid build-up. Fluid in the cavity 30 can readily flow along the rear walls 25 and
through the recesses 24 and out through the openings 28.
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In addition to facilitating drainage, the recess 24 ensure that the cavity 30 will
be well vented so that any fluid droplets that remain in the cavity 30 will rapidly dry up. In
another embodiment, the embodiments of tamper-indicating closures as described above
comprise only one single recess (24) and one single opening (28).

The present invention may be embodied in other specific forms without
departing from the spirit or essential attributes thereof and, accordingly, reference should be

made to the appended claims, rather than to the foregoing specification, as indicating the

scope of the invention.
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WHAT IS CLAIMED IS:

1. A tamper-indicating closure for sealing a container having a neck portion,
said closure comprising:

(a) a cap portion adapted to engage said container neck and forming a
downwardly extending annular skirt;

(b) a downwardly extending first band, said first band forming an
approximately circular inner wall , having upper and lower portions, a plurality of recesses
formed 1n said lower portion of said inner wall and spaced there around,

(c) means for releasably attaching said first band to said annular skirt;

(d) a second band having an inner wall and an upper edge, a plurality of
openings formed in said second band and spaced therearound, said openings extending at
least to said upper edge; and

(¢) a hinge connecting said upper edge of the second band to said first band,
said hinge allowing said second band to rotate upwardly toward said first band inner wall
when said closure 1s apphed to said container neck so as to form a cavity between said inner
walls of said first and second bands, said recesses in said lower portion of said first band

inner wall and said openings cooperating to allow fluid to drain from said cavity.

2. The closure according to claim 1, wherein said openings in said second band

extend into said hinge.

3. The closure according to claim 2, wherein said openings in said second band

penetrate into said first band so as to extend beyond said inner wall of said first band.

4. The closure according to claim 3, each of said recesses form a first rear wall

disposed 1n said first band, and wherein each of said openings forms second rear wall
disposed 1n said first band, each of said rear walls of said openings intersecting with one of
said rear walls of said recesses, whereby each of said openings is in flow communication

with one of said recesses.
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S. The closure according to claim 1, wherein each of said openings is vertically aligned

with one of said recesses.

6. The closure according to claim 1, wherein the number of said recesses is greater than

the number of said openings.

7. The closure according to claim 1, wherein at least a portion of said inner wall of said
first band 1s inclined at an angle to the vertical direction, each of said recesses being formed

in said inclined portion of said first band inner wall.

8. The closure according to claim 7, wherein each of said recesses forms a rear wall,

said recess rear walls extending substantially vertically.

9. The closure according to claim 1, wherein said releasable attaching means

comprises a plurality of tear strips bridging said annular skirt and said first band.

10. A tamper-indicating closure for sealing a container having a neck portion, said
closure comprising:

(a) a cap portion adapted to engage said container neck and forming a downwardly
extending annular skirt;

(b) adownwardly extending tamper-evident band, said tamper-evident band forming
an inner wall, having upper and lower portions, arecess formed in said lower portion of said
inner wall;

(c) means for releasably attaching said tamper-evident band to said annular skirt;

(d) a retaining band having an inner wall and an upper edge, an opening formed in
said retaining band; and

(e) a hinge connecting said upper edge of said retaining band to said tamper evident
band, said hinge allowing said retaining band to rotate upwardly toward said tamper-evident
band inner wall when said closure is applied to said container neck so as to form a cavity
between said inner walls of said tamper-evident band and said retaining band, said opening

extending through said hinge into said recess so as to place said opening in flow
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communication with said recess, whereby said recess and said opening cooperate to allow

fluid to drain from said cavity.

11.  The closure according to claim 10, wherein said opening extends into said tamper-

evident band.

12.  Theclosure according to claim 11, wherein said retaining band inner wall has a base
portion, and wherein said opening extends at least approximately 0.02 inch beyond said

inner wall base.

CASSAN MACLEAN
Suite 401, 80 Aberdeen Street

Ottawa, Ontario

K18 SRS

Agents for the Applicant
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