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A linerless cap closure (10) includes a circular top wall and a depending annular skirt (14) having an internal thread
(16) with a tamper-evident band (50) below the skirt (14). A sealing member (20) is integral with the lower surface of the
top wall (12) and includes an annular protrusion (30) having a depending annular axial projection. The tamper-evident
band (50) is connected to the skirt (14) with a plurality of spaced tear tangs (82) and a permanent connection and the band
(50) has an inwardly-directed bead (70) with inclined ramps (80) extending from the inner edge of the bead (70) to the low-

er edge of the bead (70).
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LINERLESS CAP CLOSURE

DESCRIPTION

Technical Field
The present invention relates

generally to tamper-evident closures of
plastic material for sealing containers of

various types, such as plastic bottles.

Backaground Prior Art
Both plastic and metal closures for

various bottles and containers which include a
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'tamper—evident feature have been known for

many years. In most cases, the tamper-evident
feature comprises a lower shoulder or skirt
portion which is intended to be separated or
fractured from the remainder of the closure
upon removal of the closure from the container

'so that it becomes ev1dent that the container
"has been opened. In the past, the majority of

such types of closures have been predominantly
made of metal; however, the use of metal has
resulted in significant problens, which relate
primarily to the fact that removal of the
closure does not result in a clean and
efficient fracture of the lower skirt portion.
Also,'in some instances, sharp edges are
created that cause danger to the user.

In connection with plastic closures

" of this type, again, a large number have been

patented in the past. Exemplary of one type
of closuré is shown in U.S. Patent

No. 4,033,472. The closure in this patent
requlres a two-step application procedure
which includes the initial application of the

' closure to the bottle, followed by a heating

process whereby the lower depending bead is
deformed against the surface of the bead or
collar on the bottle itself.

When the cap closure is formed of a

plastic material, the liner normally applied

to the inner surface'of the closure is

generally eliminated and a sealing means is
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formed integral with the bottom surface of the
circular top wall. Many of the linerless
closures available commercially rely upon
deflection of a flexible fin depending from

5 the top wall of the closure. The lateral
flexing movement of the fin tip is designed to
cause the tip of the fin to move into sealing
engagement with an edge of the container
finish. However, this created problems in

10 that the sealing portion of the closure will
lose its elastic memory after storage for a
period of time and then tends to reduce the

sealing force. Thus, the seal may be lost.

15 Summary of the Invention
|
According to the present invention,

linerless cap closures have been developed
having a sealing means which can be easily
molded and which also include a tamper-evident

20 feature. More specifically, the linerless cap
closure consists of a generally circular top
wall with a depending annular skirt or side
wall having an internal thread adapted to
engage with an external thread on a container

25 neck and sealing means depending from the
lower surface of the top wall adjacent the
annular skirt. '

The sealing means includes a first

annular rib integral with the lower surface

30 and being generally rectangular in cross-
section and an annular projection integral
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with the rib adjacent the outer wall with the
projection having an outer wall defining an
extension of the outer wall of the rib and an
arcuate inner wéll merging with the outer wall
5 - through a reduced radiused portion, so that
upon threading of the closure onto a contalner
neck, the inner wall of the projection will
engage andfslide along the outer edge of the
container neck to provide a seal and the
10 bottom wall of the rib will engage a top
surface of the container neck to aid in the
sealing of the container.
In one embodiment, the outer wall of
the rib and the outer wall of the projection
15 define a surface that extends substantially
parallel to the axis of the closure, while in
an alternate embodiment, this surface defines
a small acute angle opening to the center of
the closure at its open end.
20 According to one aspect of the
invention, the linerless cap closure also has
a tamper-evident band which extends below the
annular skirt and is connected thereto by a
frangible connection. The band has a main
25 body that has an 1nwardly-d1rected bead
intermediate upper and lower edges with the
bead defining an upwardly-directed shoulder
adapted to engage an underside of a rib on the
container neck. The band also has ramp means
30 extending between an inner edge of the bead
and a lower edge of the main body for guiding
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the bead over the rib on the container neck

while the closure is threaded onto the

container.
There is also provided a permanent

connection between the annular skirt and the
band so that the band will be removed with the

closure.

Brief Description of Drawings
FIG. 1 is a side elevational view of

the container constructed in accordance with
the teachings of the present invention:;
FIG. 2 is an enlarged fragmentary

- cross-sectional view of the sealing means;

FIG. 3 is an enlarged cross-
sectional view of the tamper-evident band;

FIG. 4 is a cross-sectional view, as
viewed along line 4-4 of FIG. 1, showing the
closure on a container neck; and,

FIG. 5 is a cross-sectional view
similar to FIG. 2 showing a slightly-modified

sealing means.

Detailed Description

While this invention is susceptible
of embodiment in many different forms, there
is shown in the drawings and will herein be
described in detail a preferred embodiment of
the invention with the understanding that the
present disclosure is to be considered as an

exemplification of the principles of the
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invention and is not intended to limit the
broad aspect of the invention to embodiment
illustrated.

FIG. 4 shows a cap closure,
generally designated by reference numeral 10,
that is particularly adapted as a closure for
a plastic bottle that has a clearly-defined
neck finish thereon. The closure 10 consists

of a generally circular top wall 12 with a

depending annular skirt or side wall 14
extending from the periphery of the top wall.
The inner surface of the side wall has an
integral thread 16 formed thereon, while the
outer wall is'ser;ated at 18 to provide a
gripping surface.

According to one aspect of the
invention, the lower surface of the top wall
12 has an annular sealing means 20 formed
integral therewith and located adjacent the
side wall 14. The sealing means is
illustrated in detail in FIG. 2 and consists
of a generally rectangular annular rib or
protrusion 22 that has an inner wall 24, a
bottom wall 26 and an outer wall 28. The
outer wall 28 merges with the inner surface of
the side wall 14 through an arcuate radiused
annular portion 29.

The sealing means also includes an
annular projection 30 that is integral with
the bottom wall 26 and has an outer wall or

surface 32 that defines an integral extension
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of outer wall 28 of rib 22. The projection 30
also has an arcuate inner wall 34 which merges
with the outer wall 32 through a small
radiused portion 36 at the lower end or tip of
the projection 30. The inner wall 34 has a
flattened portion 38 which extends
substantially parallel to the axis of the
closure and extends substantially
perpendicular to the bottom wall 26 of rib 22.
The projection 30 has a cross-sectional
thickness which approaches the length of the
projection so as to minimize the amount of
deflection that the projection will experience
while the closure is threaded onto the

container neck.
Thus, the projection has a thickness

D between planar portion 38 and outer wall 32
which has a dimension that is equal to
approximately 0.030 inch, while the length of
the projection L is about 0.040 inch. The
arcuate inner wall has a radius Rl which is
less than the length of the projection and is
preferably on the order of about 0.034 inch
and the radius of the rounded end 36 is about
0.005 inch. The radial dimension between the
inner and outer walls 24 and 28 of the rib is
more than twice the dimension-D so as to
provide sufficient rigidity for the projection
30 to prevent any significant deflection of
the projection 30 while the closure is being
threaded onto the container neck. Also, the
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annular diameter of the planar inner wall
portion 38 is approximately equal to the
minimum diameter of the external surface of
the container neck so that extended surface
contact is maintained between the planar
portion 38 and the exterior surface of the
container neck when the closure is fully
threaded onto the container neck, even if the
neck finish has a minimum diameter.

' If the container neck has an
external diameter that is slighﬁly larger, the
outer edge of the neck will engage the arcuate
portion 34 and will-slide along the arcuate
portion until the protrusion engages the top

- surface of the neck. Thus, the arcuate

portion 34 and the linear portion 38 of the
projection 30 will be deformed somewhat to
conform to the peripheral surface of the
container neck and provide extended surface
contact with the exterior of the neck.

, Mcre'importantly, the annular
projection 30 will actually expand and closely
conform to the outer surface of the neck and
provide a first seal while the second seal is

- made between surface 26 and the top surface of

the neck.
According to a further aspect of the

invention, the closure 10 also includes a
'tamper—evideht band 50 that is located below

the lower end of the skirt portion 14 and is
integrally joined thereto by a frangible
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connection 52. The tamper-evident band 50
consists of a generally annular main body 54
that has an upper edge and a lower edge. The
upper edge is connected to the lower edge 56
of the side wall 14 through the frangible
connection 52. The main body 54 has a lower
tapered edge 58 which tapers to a point 60
while the upper edge 62 is likewise tapered to
a point 64. The outer surface of the main
body 54 has a horizontal shoulder 88 that is
utilized in removing the closure and band from
the mold and prevent severing of the frangible
connection.

The elongated body 54 has an
inwardly-directed bead 70 that defines an
upwardly-directed arcuate shoulder 72 and a
lower flat horizontal wall 74. The inner edge
76 of the annular bead is rounded off and ramp
means 80 extend between the inner edge 76 and
the tapered portion 58 of the lower edge of
the main body. The arcuate shoulder 72 has a
lower inclined portion 72a that defines an
angie A with respect to a horizontal plane and
an arcuate surface 72b which merges with the
inner wall of the band. The angle A is
preferably on the order of about 25°, while

the radius of arcuate surface: 72b is about

0.023 inch.
The ramp means is in the form of a

plurality of circumferentially-spaced
triangular supports, the inner surface of
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which defines an extension of the inclined
lower end portion 58 and merges at its upper

‘end with the rounded portion 76. Thus, the

triangular supports or ramp means 80 are
utilized to guide the inwardly-directed bead
70 over a rib defined on the container neck,
as will be described later.

It has been found that the number of
ramps 80 and the thickness of the band 54 are

‘important in successful application of the

closure to the container. Thus, there are
preferably six ramps 80 spaced 60°.

Also, the inner diameter of the bead
is dimensiohed such that there is an

‘interference fit with the underside of the rib
-904 on the neck and the surface 72a of the
bead. The parts are dimensioned such that the

pand 54 will be inclined by an inverted angle
of about 10° with respect to the surface of
the neck. This will create additional
friction between the band and the neck finish
when the closure is removed to insure that the
tangs 82 are severed. ,

- The frangible means 52 consists of a
pldrality of circumferentially-spaced tear
tangs 82 that have a thickness which is
significantly smaller than the thickness of
the side wall 14 and is also smaller in cross-
section than the thickness of the main body
54. The tangs 82 have an inner wall that is
coincident with the inner wall of the closure
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side wall 14. The tang extends downwardly
along the inner wall of the main body 54 to
provide reinforcement and prevent the main
body 54 from rolling under the skirt 14 during
application of the closure to a bottle. 1In
the illustrated embodiment, there are
approximately 10 circumferentially-spaced
connecting members 82, and one permanent
connecting member 84 has a larger
circumferential dimension than the remaining
connecting members, for a purpose that will
described later.

The configuration of the tamper-
evident band, particularly the inwardly-
directed bead, aids in removing the closure
from the mold without destruction of the tangs
in an efficient manner. Thus, the main body
has shoulder 88 formed thereon that is spaced
about the bead 70. It should be noted that a
rectangular abutment is located between the
shoulder 88 and the tapered wall 62 to provide
additional strength during removal of the
closure from the mold. In removing the
closure from the mold, a mold element engages
the shoulder 88 and the lower surface 56 of
the skirt to maintain the integrity of the
tear tangs. Since the shoulder is located
well above the bead 70, the inclined arcuate
surfaces 72a and 72b will ride on the
associated mold surface and the main body will
be expanded to clear the mold surface. It
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should be noted that the wall thickness of the
main body is about 0.015 inch and the bead has
a radial dimension of about 0.035 inch, the
main body will readily deflect to accommodate
removal of the band from the mold.

In assembllng the closure 10 onto

‘the container neck 90 having an internal

thread 92, the inclined surfaces or ramps 80

- will slide along the external thread 92 of the

container neck and will then engage rib 94 on
the container neck 90 and the band 50 will
have sufficient resiliency to expand and slide

" over the rib formed on the container neck.
- The upwardly-directed shoulder 72 will then
' engage the underside of the rib 94. At the

same timé, the thread 16 will engage the
qooperating thread on the external surface of
the container neck and the inner arcuate
surface of the projection will engage the
outer edge of the upper surface of the plastic
container neck. '

The projection has sufficient

rigidity to prevent any significant deflection

‘and, if the diameter of the neck is slightly

larger than the minimum diameter, the inner
surface will be deformed to conform to the
outer peripheral surface of the container
neck. As the élosure'is further threaded onto
the container neck, the bottom wall of the rib
22 will engage the upper flat surface of the
container neck and will thereby provide
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additional sealing capability between the
closure and the neck.

After the closure is on the
container, removal torque applied to the
closure will produce frictional forces between
the neck rib 94 and the bead 70 to sever the
small frangible connecting members 82.
However, the larger connecting member 84 will
have sufficient strength to overcome the
frictional forces and will keep the band
connected to the closure and be removed with
it. This feature is important in packaging
certain products. For example, if the product
is oil, a band retained on the container could
dislodge while the oil is being poured into an
engine, which would ruin the engine.

A slightly modified form of sealing
means 20a is illustrated in FIG. 5 and

.includes a rib 22a that is integral with the

jower surface of the top wall of the closure.
Rib 22a has an inner flat wall 24a and a
bottom flat wall 26a that defines a sealing
surface. The width of the flat wall or band
26a is preferably substantially a minimum of
one-half the thickness of the top edge'of the
neck finish.

The sealing means 20a also has a
sealing projection 30a which is similar to
projection 30 and has an inner flat portion
38a which merges with a lower rounded tip 36a

through an arcuate portion 34a. 1In this

SUBSTITUTE SHEET



WO 88/08398

10

15

PCT/US88/01340-

14

A%

embodiment, the outer wall 32a is flat and
defines a small acute angle B with respect to ) .

" the axis of the closure and opens toward the

open end of the closure. The angle A is
preferably between 10° and 25° and, more
specifically, about 15°. This construction
provides more rigidity in the area of the
sealing wall or surface 38a.

Of course, thé dimensions can
readily be varied without departing from the
spirit of the invention.

While the specific embodiments have
been illustratedvand described, numerous
modifications come to mind without
significantly departing from the spirit of the
invention and the scope of protection is only
limited by the scope of the accompanying

Clains.
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CLAIMS

1. A linerless cap closure
comprise a generally circular top wall with
a depending annular skirt having an internal
thread adapted to engage with an external
5 thread on a container neck and sealing means
depending from a lower surface of said top
wall adjacent said annular skirt, said
sealing means including an annular
protrusion integral with said lower surface
10 and being generally rectangular in cross-
section and having an outer wall, an inner
wall and a bottom wall, and an annular
projection integral with said bottom wall of
said protrusion, said projection‘having a
15 flat outer wall and an arcuate inner wall
merging with said outer wall through a
reduced radiused portion, said inner wall
merging with said bottom wall of said
protrusion intermediate opposite ends
20 thereof, so that upon threading of said
closure onto a threaded container neck, the
projection will engage and slide along an
outer edge of the container neck to provide
- a seal and said bottom wall of said
25 protrusion will engage on a top surface of
said container neck to produce an additional

seal.
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, 2. VA linerless cap closure as
defined in Claim 1, further including a

 tamper-evident band extending below said

annular skirt and connected thereto by a
frangible connection, said band including a
main body having an inwardly-directed bead
intermediate upper and lower edges, said

- bead defining an upwardly-directed shoulder

adapted to engage an underside of a rib on
the container neék, and ramp means extending
between an inner edge of said bead and a
lower edge of said main body for guiding
said bead over said rib on said container
neck while the closure is threaded onto the

container neck.

3. A linerless cap closure as

defined in Claim 2, further including a

permanent connection between said band and
said annular skirt so that said band is

removed with said closure after said

frangible connection is broken.

4. A linerless cap closure as
defined in Claim 1, in which said outer wall
of said projection extends substantially
parallel to the axis of said closure.
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. 5. A linerless cap closure as
defined in claim 1, in which said outer wall
of said projection defines a small acute
angle with the axis of said closure and

5 opens to the center of the open end of said

closure.
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6. A plastic tamper-evident cap
closure comprising a generally circular top
wall with a depending annular skirt having
an intérnal thread adapted to engage with an

5 : external thread on a container neck; neck
finish sealing means depending from a lower
surface of said top wall; a tamper-evident

‘ band extending below said annular skirt,
said band including a main body having an
10 "~ upper edge and a lower edge, an inwardly-
directed bead éxtending from an inner '
surface of said main body, said bead .
defining an inclined upwardly-directed
shoulder adapted to engage a lower surface
15 _ of a rib on the container neck, »
circumferentially-spaced inclined ramp means
extending from said lower edge to an inner
edge of said bead to guide said bead over
said thread and rib on said container neck
20 when said closure is threaded thereon, a
plurality of c;rcumferentially—spaced
frangible tear tangs extending between said
upper edge of said band and a lower edge of
said annular skirt and a connecting band
25 integral with said upper edge and said lower
edge of said annular skirt and providing a
permanent connection so that said tamper-
evident band is removed with said closure
after said tear tangs have been severed.
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7. A plastic tamper-evident cap
closure as defined in Claim 6, in which each
of said tear tangs extends below an upper
edge of said band and is integral with said

5 inner surface to define a reinforcing rib.
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8. A linerless cap closure

- comprising a generally circular top wall - Q

with a depending annular skirt having an
internal thread adapted to engage with an
external thread on a container neck and
sealing’meahs depending from a lower surface
of said top wall adjacent said annular
skirt, said sealing means including an
annular protrusion integral with said lower
surface and being generally rectangular in

cross-section and having an outer wall, an

inner wall and a flat bottom wall, and an
annular projection integral with said bottom

wall of said protrusion, said projection

having an buter flat wall and an arcuate
inner wall ﬁerging with said outer wall
through'a reduced radiused portion, said
inner wall of said projection merging with
said flat bottom wall of said protrusion
intermediate said inner and outer walls of
said protrusion and extending substantially
perpendicular to said bottom wall at a point
of intersection so that upon threading of
said closure onto a threaded container neck,
the projection will engage and slide along
an outer'edge of the container neck to

. provide a side seal and said flat bottom

wall of said protrusion will engage on a top

uy

surface of said container neck to produce an
additional top seal.
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