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(54) Bottle closure

(67) A closure for an externally screw threaded standard glass or plastics container has a moulded
plastics shell and a liner gasket (4) which can turn freely in it. The liner is retained in the shell by a
central spigot (3) which fits loosely in a hole in the centre of the liner gasket, but has an enlarged head
(5).

The gasket, which is smaller in diameter than the top of the shell, is pressed against the top end of
the container, for which it is designed, by one or two ribs (7, 8). This arrangement allows the liner
gasket (4) to remain stationary on the container at the commencement of releasing the closure, so as
to reduce damage to the liner caused by the liner skidding on the container top end as the closure is
rotated.
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SPECIFICATION
Bottle closure

The present invention relates to caps for
bottles and like containers and is particularly
concerned with moulded plastic closure caps
for externally threaded bottles.

Although many proposals have been put
forward for the production of plastic caps,
having an integral sealing gasket, it is now
generally recognized that such caps are un-
satisfactory for maintaining pressure over
liquids contained in glass bottles. Owing to
the irregularities of commercial glass it is
found desirable to employ a separate liner
gasket made of softer, more readily compres-
sible material than the strong tough plastics,
such as polypropylene, required for the pres-
sure-resistant shell of the cap.

The principal object of the present invention
is to provide a simple and economical closure
cap construction suitable for application to an
externally threaded glass or plastics container.
The closure cap of the invention is primarily
intended to hold the contents of the container
under superatmospheric pressure. Such con-
tents will usually be a carbonated beverage.
However the closure cap of the invention is
also effective for holding the contents under
atmospheric or subatmospheric pressure (va-
cuum).

In known containers there is provided an
essentially flat sealing surface on the top end
of the neck, which is joined by inner and
outer radiused corners with essentially cylin-
drical or conical sealing surfaces on the inside
and outside of the neck respectively. The
closure cap of the present invention is in-
tended to seal only against the top end an-
d/or one or both of the radiused corner
sealing surfaces and not with a cylindrical
inside or outside sealing surface on the con-
tainer neck.

A closure cap for a container for a carbo-
nated beverage is intended not only to hold
the intended degree of carbonation pressure
from the time of filling up to the first opening
of the filled container, but also to act as a re-
closure after partial removal of the contents of
the container. It is therefore important that the
liner gasket should not become damaged dur-
ing repeated opening and closing of the con-
tainer.

Large glass bottles, for example having a
capacity of one litre or more, are frequently
used to-day for carbonated beverages and for
economic reasons, such botties are reusable,
as opposed to the smaller, disposable one-trip
bottle. Reusable glassware may incur small
scale damage at the top sealing surface dur-
ing repeated use and such damage, which
results in sharp edges, may well escape detec-
tion during routine inspection.

it has usually been considered desirable
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that the liner gasket for a screw-threaded
closure cap should be firmly bonded to the
closure shell to turn with it, irrespective of
whether the shell is metal or plastic. However
that involves the liner skidding on the con-
tainer sealing surface(s), both during tighten-
ing and loosening, with consequent risk of
damage. The principal reason for bonding the
liner gasket to the shell is to avoid ‘‘balloon-
ing’’ of the gasket when the cap is loosened.
Where the liner covers the whole of the top of
the closure cap, gas may diffuse through the
liner and, where the liner is not fully bonded
to the shell, such gas, which is at the pressure
of the container contents, may cause the liner
to balloon when the pressure is released on
opening the bottle.

The closure cap of the present invention is
designed to overcome these and other difficul-
ties associated with known container caps and
in particular it is designed to allow the cap to
skid on its liner gasket, while the gasket is
held against rotation on the container by
friction at completion of tightening or com-
mencement of loosening.

In order to achieve the desired result the
closure shell is a plastics moulding having an
internally threaded skirt and a top panel hav-
ing a central liner-retaining spigot and at least
one shallow circular rib having a diameter
which lies between the internal diameter and
external diameter of the container neck adja-
cent the container mouth or lies very close to
such diameter range, the liner gasket being an
annular disc having an external diameter less
than that of the underside of the shell top
panel and having a central aperture which fits
loosely around the central spigot on the shell,
said spigot having an enlarged fower end for
retention of said liner at a level above the
upper end of the thread. The liner gasket is
thus loose in the shell and is preferably
stamped out of a tape of liner material in a
conventional manner. However the gasket
may alternatively be in the form of a pre-
moulded annulus and may be somewhat
thickened locally, particularly at or near its
periphery.

The function of the rib or ribs on the
undersurface of the top panel is to clamp the
material of the liner against the top end of the
container so as to form a line of contact
therewith while at the same time holding the
surface of the liner against a large portion of
the top end surface of the neck so that the
friction forces between the liner and the con-
tainer neck are greater than the friction forces
between the liner and the shell.

The rib (or outermost rib) on the closure
shell is preferably located at a position more
or less over the outer radiused corner to
obtain a sealing contact between the liner and
such radiused corner surface. Such sealing
contact may be obtained even where the rib is
slightly outward of the corner surface. Where



GB2144110A 2

10

16

20

25

30

356

40

45

50

b5

60

65

a second rib is provided it is preferably ar-
ranged in a similar relation to the inner radi-
used corner on the container. When the clo-
sure cap is constructed in that way, the por-
tion of the liner between the inner and outer
ribs is somewhat stretched across the upper
end surface of the container for frictional
engagement therewith, while the opposite sur-
face of the liner may be essentially out of
contact with the surface of the shell top panel
lying between the ribs. To hold down the
frictional force between the liner and the shell
the rib or ribs are narrow in relation to the
width of the upper end surface of the con-
tainer and are rounded in section.

A particular advantage of sealing against
the radiused corner or corners (as opposed to
sealing against a cylindrical side surface) is
that the torque necessary for releasing the
cap, is usually lower.

Although more than two concentric ribs
may be provided, in a preferred construction
there are two concentric ribs. Conveniently the
rib(s) project from the top panel by a distance
of 2.43 to 0.565 mm, but the amount of this
projection may be somewhat greater or less
depending upon the compressibility of the
liner material and the profile of the neck of
the container. Thus the height of the crest of
the ribs may be different from each other in
some instances. However the thickness and
profile of the ribs and the compressibility of
the liner are adjusted to one another in such a
manner as to hold the remainder of the sur-
face of the top panel substantially out of
contact with one another or at the most in
such light contact that little friction occurs.

One form of closure in accordance with the
present invention is shown in the accompany-
ing drawing.

In the drawing the closure cap is shown as
fitted to bottles having alternative neck fin-
ishes.

In both finishes the neck has an essentially
flat top surface a, an essentially cylindrical
external surface b, joined by an outer corner
radius c.

In one neck finish there is an internal cylin-
drical surface d, which merges into the top
surface through a corner radius e.

In a second neck finish the essentially flat
top surface a merges into a shallowly inclined
surface g.

The closure cap of the present invention is
intended to seal with either type of glass neck
finish.

The surfaces b and d are shown at maxi-
mum permissible diameter at the left hand
side of the Figure and at minimum permissi-
ble diameter at the right hand side.

The closure comprises a moulded plastics
shell, having an internally threaded skirt 1
and a top panel 2. The top panel carries a
spigot 3, to retain a flat annular liner disc 4.
The spigot 3 has an enlarged head 5, with a
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chamfered undersurface 6 to assist in the
assembly of the disc 4 to the shell. The top
panel 2 carries annular ribs 7 and 8, located
to press down the sealing disc approximately
against the inner and outer radiused corners e
and ¢, respectively of the standard container
neck. It will be seen that the distance between
the crest diameters of the ribs 7 and 8 is
preferably slightly less than the thickness of
the container neck, but greater than the width
of the top surface a of the container neck.

With this arrangement the material of the
liner disc 4 is always to some extent stretched
across the top surface a of the container neck
so as to promote friction between them. The
same is true with the alternative form of neck
finish, in which the liner is pressed into con-
tact with the top end of the container at or
near the junction of the surfaces a and g.

When the closure cap is fully tightened
down as shown in the left hand side of the
drawing the portion of the liner disc lying
inwardly of the rib 7 is essentiaily out of
contact with the under side of the top panel
so that the space above it is at the container
pressure. It may be desirable to provide a
small number of radial ribs, preferably shal-
lower than the annular rib 7, between the
spigot 3 and rib 7 to hold this portion of the
liner away from the top panel and thus ensure
an escape route for gas pressure as the clo-
sure cap is loosened on the container. Such
ribs would also serve to strengthen the shell
and reduce the amount of “"doming’’ due to
internal pressure. However the central spigot
provides substantial resistance to doming, in
any event.

The external diameter of the liner disc 4 is
not particularly critical, but should exceed the
diameter of the outer rib 8, while being less
than the internal diameter of the upper end of
the skirt 1.

Although the closure cap of the invention
finds its principal utility for reusable glass
bottles, which are prone to small scale dam-
age of the sealing surfaces, it is also useful for
non-returnable glass and plastics bottles, parti-
cularly because of the relatively low opening
torques, due to sealing along line contact(s) at
or close to the radiused corner(s).

As already explained, in less preferred con-
structions the inner rib 7 may be omitted.

The assembly of the disc 4 to the shell
presents no particular problems. In some in-
stances the spigot of the shell, as moulded, is
smaller than the aperture in the liner disc, but
is post-formed to enlarge its lower end after
insertion of the liner disc.

The closure cap shown in the drawing is
preferably moulded in polypropylene or simi-
lar tough thermoplastics material. [t may carry
a security band of any desired pattern, either
of the heat-shrink type or mechanical clipun-
der type at its lower margin, since neither
type will present any substantial obstacle to
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the insertion of the liner disc. The external
surface of the closure shell may be patterned
or plain. The upper surface of the top panel
may be provided with radial or annular or
other strengthening formations. Serration for
gripping the closure cap would normally be
provided on the external surface of the skirt.

CLAIMS

1. A closure for a container having an
externally screw-threaded neck and a mouth
presenting an upwardly facing sealing surface,
bounded by an outer radiused corner surface,
said closure comprising a moulded plastics
shell and a disc-like liner gasket supported in
said shell, said shell comprising a top panel
and an internally threaded skirt, said top
panel carrying, on its undersurface, a central
spigot, having an enlarged lower end and
having at least one circular rib near its peri-
phery, said liner gasket having a central aper-
ture, within which said spigot fits loosely, of
smaller size than the enlarged spigot head,
said gasket having a smaller diameter than
the undersurface of the top panel whereby
said liner gasket may turn in relation to said
shell.

2. A closure according to claim 1 in which
said one rib has a diameter such that it is
located close to the outer radiused corner of
the container mouth.

3. A closure according to claim 1 or 2 in
which there are two closely spaced concentric
ribs.

4. A closure according to claim 3 in which
the inner rib of said two ribs has a diameter
such that it is located close to the inner
margin of said upwardly facing sealing surface
of said container.
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