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1. A closure for a container having an externally screw

threaded neck, said closure being moulded in one piece

fr 1 a resilient plastics material and comprising a top
and a depending skirt which has on its internal surface a
complementary screw thread, characterised in that an
annular sealing rib projects downwardly from the top, the
rib includes a first substantially cylindrical portion
contiguous with the top and lying adjacent to or abutting
with the skirt and a second, frusto-conical, portion
contiguous with the end of the first portion distal to the
top and extending radially inwardly to terminate in a
circular free edge, the internal diameter of the first
portion being equal to or only slightly larger than the
external diameter of the neck of the conteiner to which
the closure is to be attached such that, during t*readed
engagement of the closure with the neck, the second,
frusto-conical, portion will be engaged by a free end of
the neck and folded back against the first, substantially
cylindrical portion of the rib and to form a gas-tight
seal between the neck of the container and the closure.
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(54) Title: LINERLESS CLOSURE FOR CARBONATED BEVERAGE CONTAINER

(57) Abstract

A closure (1) for a container having an externally
screw threaded neck (9), said closure (1) being mouided in
one piece from a resilient plastics material and comprising
a top (4) and a dependingskirt (2) v'hich has on its internal
surface a complementary screw thread (3), characterised in
that an annular sealing rib (6) projects downwardly from
the top (4), the rib (6) includes a first substantially cylindri-
cal portion (7) contiguous with the top (4) and lying adja-
cent tc or abutting with the skirt (2) and a second, frusto-
conical, portion (8) contiguous with the end of the first
portion (7) distal to the top (4) and extending radially in-
wardly to terminate in a circular free edge, the internal di-
ameter of the first portion (7) being equal to or only slightly
larger than the external diameter of the neck (9) of the con-
tainer to which the closure is to be attached such that, dur-
ing threaded engagement of the closure (1) with the neck
(9), the second, frusto-conical, portion (8) will be engaged
by a free end of the neck (9) and folded back against the
first, substantially cylindrical portion (7) of the rib (6) and
to form a gas-tight seal between the neck (9) of the contain-
er and the closure (!).
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LINERLESS CLOSURE FOR CARBONATED BEVERAGE CONTAINER

FIELD OF THE INVENTION
This invention relates to caps for sealing the opening of
screw top containers. In particular, the invention
provides a screw top cap which seals bottles of carbonated
liquid such as softdrinks but is well adapted to seal
other containers such as glass or PET containers with
contents at above or below atmospheric pressure or having
gaseous components or requiring a hermatic seal.

Screw top caps have been used for some time to seal
various containers. Although many screw tops include a
separate sealing wad within the cap, there is substantial
advantage to be had in producing a one-piece cap which
still effectively seals the container.

PRIOR ART

Such a one piece cap is shown in the British patent
788148 (3 August 1956) which includes a continuous ".p
within the top portion of the cap positioned to engage
against the annular end face of the opening and provide a
seal between the lip and the free end edge of the
container with the lip curling over at its free edge.
However, this cap provides a seal only against the free
end edge of the container.

Australian application 15456/76 (30 June 1976)
discloses an alternative one-piece cap in which a annular
lip extends from the inside top of the cap and engages the
inner bore of a container opening so as to curl the free
end of the lip in against the bore or inside surface of
the opening. However, with this cap, effective sealing
requires that the inside bore of the opening be of
accurate and consistent dimensions. Furthermore, if
aerated or other gaseous liquid is to be contained, gas
pressure will tend to distort the lip and cause a seal
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failure.

Australian patent application 14180/83 (5 May 1983)
describes a cap with two internal sealing structures. One
of the structures is an annular shaped outer portion
shaped to accept the outer peripheral edge of the free end
of the ccntainer relying upon the pressure generated
during the closing of the cap to seal against this outer
edge. Further provided is an inner cylindrical lip to
engage the inner bore of the container opening.

SUMMARY OF THE PRESENT INVENTION

According to the present invention there is provided
a closure for a container having an externally screw
threaded neck, said closure being moulded in one piece
from a resilient plastics material and comprising a top
and a depending skirt which has on its internal surface a
complementary screw thread, characterised in that an
annular sealing rib projects downwardly from the top, the
rib includes a first substantially cylindrical portion
contiguous with the top and lying adjacent to or abutting
with the skirt and a second, frusto-conical, portion
contiguous with the end of the first portion distal to the
top and extending radially inwardly to terminate in a
circular free edge, the internal diameter of the first
portion being equal to or only slightly larger than the
external diameter of the neck of the container to which
the closure is to be attached such that, during threaded
engagement of the cap with the neck, the second,
frusto-conical, portion will be engaged by a free end of
the neck and folded back against the first, substantially
cylindrical portion of the rib and to form a gas-tight
seal between the neck of the container and the closure.

Preferably the plastics material is high density
polyethylene, low density polyethylene, or polypropylene.
Where the container is to be used for gaseous ligquids, the
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plastics material must have a very low porosity to the gas.
Preferably the rib is shaped and sized so that, during the
threaded engagement of the closure with the container, the
free edge of the rib contacts an inner surface of the top,
or the surface of structure contiguous with the top,
before the closure is fully engaged and such that the rib
in the region proximal the free edge is pinched between
the free end of the neck of the container and the top of
the closure, or the structure contiguous with the top of
the closure, when the closure is fully engaged with the
container.

Preferably the first substantially cylindrical and
second frusto-conical portions of the lip join at an
included angle of at least 90°. It is also preferred
that the rib is of a thickness tapering from a maximum
thickness proximal the top to a minimum thickness at its
annular free edge.

It is also preferred that the first substantially
cylindrical and second frusto-conical portions of the lip
smoothly join with an internal radius of from 0.lmm to
0.5mm, most preferably 0.2mm. It is further preferred
that the cross-sectional thickness of the rib proximate
the join between the first and second portions is from
0.4m to 0.8m, most preferably approximately 0.6mm.

Where the closure is adapted to seal a container with
an Alcoa step finish, the first substantially cylindrical
portion of the sealing rib joins the top spaced radially
inwardly from the skirt so as to define a space of annular
cross-section between the rib and skirt. Where the
container neck has a standard finish the rib is closely
spaced from, or contiguous with, the skirt.

BRIEF DESCRIPTION OF THE DRAWINGS
An exemplary embodiment of the invention will now be
described with reference to the drawings which show:
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Fig. 1 an embodiment of the present invention in
sectioned elevation;

Fig. 2 the embodiment of Fig. 1 screwed onto a
suitable container shown in sectional elevation;

and Fig. 3 an alternative embodiment in sectional

elevation.

PREFERRED EMBODIMENTS

Fig. 1 shows a cap 1 which is in many aspects a
conventional screw top cap for a bottle to be used in
containing a carbonated beverage. The cap 1 includes a
continuous cylindrical sidewall 2 with a thread 3 formed
on its interior surface. The top end of the cap 1l is
closed by a top 4 which joins the skirt 2 in a continuous
circular perimeter. The top 4 and skirt 2 being formed
integrally from high density polyethylene by injection
moulding.

The cap differs from known caps in that it includes
an annular rib 6 which extends from the interior surface
of the top 4 concentrically of the cap 1, being positioned
close to the skirt 2. The annular sealing rib 6 includes
a first or root portion 7 which extends from the top 4
approximately parallel tu the skirt 2 with a second
portion 8 extending from the end of the first portion 7

T

tapering inwardly and away from the end wall 8.

The cap 1 can be seen in Fig. 2 screwed onto the
screw top end 9 of a container not fully shown in the
drawing. The end 9 of the container is finished with an
"Alcoa step" 10 at the outer periphery of its open end
extremity. The Alcoa step 10 allows a space between the
end 9 of the container and the inner surface of the skirt
2 of the cap 1. The size of this annular space is
sufficient to allow the second portion 8 of the outer rib
6 to contact the end 9 of the container as the cap 1 is
being screwed onto the container, and for the second

{
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portion 8 to fold up on itself and against the root

Thus
there is formed a continuous gas tight seal between the

portion 7 and structure integral with the top 4.

cap 1 and the container extending from the Alcoa step 10
to the end surface of the container. There is no need of
a separate seal inserted into the cap 1 prior to its
application to the container as is common in the art.

As the cap 1 is attached in the above described
manner, the second portion 8 of the sealing rib 6 is
The deformation
continues and contact is made between the second portion 8
of the sealing rib 6 and an inner rib 5 which effectively
extends the structure of the top 4.

deformed by being bent towards the top 4.

The inner rib 5 in
fact is not essential to the invention and can be
dispens=2d with if the other components are suitably
modified so that the end portion 8 contacts the top 4
during this deformation.

Once the second portion 8 has contacted the inner
rib 5 (or top 4) further movement attaching the cap 1 will
press and grip the contacting part of the second portion 8
between the container end 9 and the top 4. As the
movement attaching the cap 1 continues, it tends to pinch
the free edge of rib 6 between the container and the top 4
and to "pull" the first portion 7 of the outer rib tightly
in towards the container end 9 to produce a tight seal
about the curved edge surface of the container end 9
extending from its extreme end annular surface 11 to the
Alcoa step region 10.

In the preferred embodiment shown in the drawings, an
annular gap 12 is formed between the outer rib 6 and the
skirt 7, proximate the top 4. This is one means of
accommodating the Alcoa step 10 and allowing the necessary
movement of the outer rib 6 during application of the cap
1l to a container end 9.

The dimensions of the outer rib 6, in conjunction
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with the design shape of the rib 6 and its material of
construction, will clearly influence the effectiveness of
the cap 1. Not only the sealing effectiveness but also
the mouldability, removal torque, reusability and
consistency are important. For the high density
polyethelene cap shown in the drawings, the inner radius
joining the first and second portions 7 and 8 of the outer
rib 6 is 0.2mm, the outer radius 0.5mm and the
cross-sectional thickness approximately 0.6mm (slightly
tapered for mould removal).

The alternative embodiment of Fig. 3 has a very much
smaller inner rib 5 but is otherwise substantially the
same as the embodiment of Fig. 1 and 2.

The cap is modified (not illustrated) for containers
not finished with an Alcoa step. Importantly, the inner
diameter at the skirt and the thread dimensions must
provide a secure engagement with the container thread.
Further the inner dimension of the first portion 7 of the
sealing rib 6 is preselected to be equal to, or slightly
greater than, the external diameter of the container neck
at the opening. Some radial flex should be provided in
the sealing rib 6 so that on application of the cap to the
container the second portion 8 can uniformly bend back

onto the first portion 7.
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Ky CLAIMS:

k' 1. A closure for a container having an externally screw
threaded neck, said closure being moulded in one piece
from a resilient plastics material and comprising a top
and a depending skirt which has on its internal surface a
complementary screw thread, characterised in that an
annular sealing rib projects downwardly from the top, the
rib includes a first substantially cylindrical portion
contiguous with the top and lying adjacent to or abutting
with the skirt and a second, frusto-conical, portion
contiguous with the end of the first portion distal to the
top and extending radially inwardly to terminate in a

4 circular free edge, the internal diameter of the first

' por.ion being equal to or only slightly larger than the
external diameter of the neck of the container to which
the closure is to be attached such that, during threaded
engagement of the closure with the neck, the second,
frusto-conical, portion will be engaged by a free end of
the neck and folded back against the first, substantially
cylindrical portion of the rib and to form a gas-tight
seal between the neck of the container and the closure.
2. A closure as defined in claim 1 wherein during said
threaded engagement interaction between the rib and the

neck of the container will cause said rib, while folding

A

back, to contact an inner surface portion of the top or of
structure contiguous with the top to provide a gas~tight
seal with the container.

3. A closure as defined in claim 1 wherein the shape,

size and material of construction of said rib is selected
such that, during attachment of said closure to a
container, said rib is frictionally engaged between said
free end of the container neck and a surface portion of
the top once mutual contact is made so that final movement
of said closure draws a portion of the rib adjacent an
outer top surface of the container tightly against said
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top surface of the corntainer so as to form a continuous

seal

from said top surface to a cylindrical side surface

of the container neck.

4,

A closure as defined in claim 2 wherein said surface

portion is defined by part of a second continuous annular

rib being contiguous with the end wall.

5.

A closure as defined in claim 4 wherein the second

rib extends radially inwardly and away from said top and

is tapered in cross-section.

6.

A closure as defined in claim 5 wherein, upon

attachment of said closure to a said container, said

second rib is deformed by being bent towards said top

subsequent said contact with said sealing rib.

7.

A closure as defined in claim 6 wherein said

cylindrical portion joins said top radially displaced from

said
said
8.

skirt so as to define a generally annular gap between
cylindrical portion and said top.

A closure as defined in claim 1 wherein said rib is

tapered in cross-section so as to allow ejection of the

closure from an injection mould.

9.
size

such

A closure as defined in claim 2 wherein the shape,
and material of construction of said rib is selected

that, during attachment of said closure to a

container, said rib is frictionally engaged between said

free

end of the container neck and a surface portion of

the top once mutual contact is made so that final movement

of said closure draws a portion of the rib adjacent an

outer top surface of the container tightly against said

top surface of the container so as to form a continuous

seal

from said top surface to a cylindrical side surface

of the container neck.

10-

A closure as defined in claim 3 wherein said surface

portion is defined by part of a second continuous annular

rib being contiguous with the end wall.

110

A closure as defined in claim 9 wherein said surface
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portion is defined by part of a second continuous annular
rib being contiguous with the end wall.

12. A closure as defined in claim 11 wherein said
cylindrical portion joins said top radially displaced from
said skirt so as to define a generally annular gap between
said cylindrical portion and said top.
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members relating to the patent documents cited in the above-mentioned

The Australian Patent Office is in no way liable
for these particulars which are merely given for the purpose of information.
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AU 9239/66 DE 1532419 US 3405830
AU 15456/76 AR 211543 AT  4526/76 BE 834193
BR 7604256 CA 1051825 CH 611850
DE 2529340 DK 2946/76 FI 761795
FR 23161641 FR 2378689 GB 1541702
L 49787 IT 1103299 JP 52021989
JP 52064378 NI, 7508901 NO 762134
SE 7607188 US 4016996 ZA 7603693
DE 2703404 AU 21867/77 BE 851040 BR 7700657
CA 1074732 CH 612645 DK 443/77
FI 770168 FR 2340254 GB 1532767
IT 1080317 JP 52096184 ¥MX 144611
NO 770321 SE 7701048 US 4090631
ZA 7700574
AU 34451/84 ca 1258251 DK  5057/84 EP 140655
FI 844178 GB 2148861 IN 162605
JP 60134855 NO 844272 NZ 209920
US 4598835 ZA 8408079
GB 1499895 ES 438278
AU 32275/84 EP 136088 EP 293901 FI 843298
, JP 60068256 NZ 209283 PT 79135
ZA 8406487
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