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The present invention is directed towards a

leaktight cap of the type kaving two fitted shells which,
whilst being of simple manufacture and of low cost,
ensures both good sealing with respect to ligquids and
good gas-impermeability and can be used without problems

for products of the greatest diversity.

In the leaktight cap in accordance with the inven-

tion, the gas impermeability is ensured solely or prin-

cipally by a disk having a gas-barrier effect which is

inserted between the bottom of the outer shell and the
bottom of the inner shell.

Thus, this disk becomes imprisoned between the inner
shell and the outer shell by being, because of this,
isolated and protected both in relation to the product
contained in the container, by virtue of the inner shell,

and in relation to the outside by the outer shell.

Crarm
A leaktight and gas-impervious screw cap for a container, comprising:

two cup-shaped shells rendered integral by fitting one into the other, each shell

W
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being provided with an end wall portion and a side wall portion, the inner sheli
being one-piece moulded from a flexible plastic with, on its end wall portion,
sealing means capable of interacting with the inner surface of the container
neck and, on its side wall portion, a female thread capable of interacting with a
rale thread of the container neck and the outer shell being one-piece moulded
from a hard plastic; and a disk made from a material having a gas-barrier effect

located between the end wall portion of the outer shell and the end wall portion
of the inner shell.
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LEARTIGHT SCREW CAP HAVING IMPROVED GAS-IMPERMEABILITY

The present invention relates to a leaktight screw
cap comprising a cup-shaped body comprising, on its
lateral wall, a female thread interacting with a male
thread of the neck of the container and on its bottom
sealing means interacting with the neck of the container.

Known leaktight caps of this type are generally one-
part caps made from plastic. The plastics used most are
polyethylene, that is to say a relatively flexible
material and the more rigid polypropylene. 1In the case
of beverages, polyethylene is generally used for non-
carbonated or slightly carbonated beverages, whereas
polypropylene is used for highly carbonated beverages on
account of its better gas impermeability.

However, there exist numerous cases of packaging
where the gas impermeability provided by caps made from
polypropylene is still insufficient. This 1is the case
during the packaging of products sensitive to the action
of oxidation from oxygen in the air (fats, sauces, fruit
juices), responsible for an organoleptic alteration which
may rapidly render the product unsuitable for eating.
This also applies to the preservation of the CO, content
of highly carbonated beverages. Another problem consists
in the losses of aromas and of veolatile substances from
spices and essential oils. Finally, gas-impermeability
defects lead to risks of picking up undesirable odours by
a product such as the water in plastic bottles during
storage or transport in a confined space.

In order to attempt to solve these problems, a
leaktight cap has already been proposed, for example
according to European Patent Application No 0,280,068,
produced from an oxygen-permeable thermoplastic material,
for example polypropylene, the bottom of which is inter-
nally covered with an oxygen-impermeable complex sheet
(paper, chlorinated rubber, PVC), a plastisol seal being

cast onto the said complex sheet. However, this cap is
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not always satisfactory, especially in the case of
beverages, the complex sheet being in contact with the
contents of the container which is made leaktight by the

 cap.

Moreover, it has already been proposed, for example
by French Patent No. 1,197,200, to produce a leaktight
screw cap from two cup-shaped shells fitted one into the
other, the inner shell consisting of a flexible plastic
and comprising, on its lateral wall, a female thread
capable of interacting with a male thread of the neck of
the container and, on its bottom sealing means which are
capable of interacting with the neck of the container and
the outer shell consisting of a hard plastic.

Both shells may therefore be produced in an optimal
material taking into account the function which they have
to fulfil in the cap. Thus, 1in order to obtain good
sealing with respect to liquids, the use of polyethylene,
that is to say a flexible and low-hardness material, is
perfectly suitable for the inner shell which 1is in
contact with the packaged product and with the neck of
the container and which, on account of its flexibility,
adapts well to defects which the container may also have.
By contrast, the outer shell may be produced from a hard
and rigid material exhibiting, moreover, good properties
in terms of resistance to mechanical stresses which could
jeopardise the sealing if they were exerted on a single-
part cap made from a flexible plastic. However, the
lower gas-impermeability of these caps formed from two
shells is often not satisfactory.

The present invention 1is directed towards a
leaktight cap of the type having two fitted shells which,
whilst being of simple manufacture and of low cost,
ensures both good sealing with respect to liquids and
good gas-impermeability and can be used without problems
for products of the greatest diversity.

In the leaktight cap in accordance with the inven-
tion, the gas impermeability is ensured solely or prin-
cipally by a disk having a gas-barrier effect which is
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inserted between the bottom of the outer shell and the
bottom of the inner shell.

Thus, this disk becomes imprisoned between the inner
shell and the outer shell by being, because of this,
isolated and protected both in relation to the product
contained in the container, by virtue of the inner shell,
and in relation to the outside by the outer shell.

This disk, instead of simply being placed between
the bottoms of the two shells, could alsoc be fixed
internally to the bottom of the outer shell, for example
by adhesive bonding or by welding, preferably by
ultrasound. Likewise, this disk could be fixed by
adhesive bonding or by welding, preferably by ultrasound,
externally to the bottom of the inner shell.

Another possibility consists in arranging for the
said disk to be overmoulded using the material of the
outer shell, or of the inner shell, which eliminates any
subsequent fixing.

The disk in question may advantagecusly be formed
from a complex sheet, for example a sheet of metallised
plastic. When this complex sheet has to be connected by
moulding or by welding to the outer sheil and/or to the
inner shell, it should comprise, on the side of the shell
to which it is to be connected, a material lending itself
to a connection by melting or by welding with the
material of the shell in question.

Referring to the attached drawings, there will be
described hereinbelow in more detail several illustrative
non-limiting embodiments of a screw cap in accordance
with the invention; in the drawings:

Figure 1 1s a side view, in partial cross-section,
of a first embodiment of a cap in accordance with the
invention;

Figure 2 1is an axial cross-section of a second
embodiment of a cap in accordance with the invention, in
a leaktight position ¢n a bottle neck;

Figure 3 1is an axial c¢ross-section of a third
embodiment.




10

15

20

25

30

The leaktight screw cap 1, such as illustrated by
Figure 1, is composed of a cup~-shaped outer shell 2 and
of an inner shell 3 which is also generally cup-shaped,
the two shells 2 and 3 being fitted one into the other.

The outer shell 2 is produced by injection moulding
from a relatively hard plastic such as polypropylene. It
comprises, on its lateral wall 4, an outer knurling 5 and
an inner knurling 6 consisting of grooves and ribs which
are parallel to the axis of the cap.

A disk 7 constituted by a complex of plastic and

metal, preferably a sheet of metallised polypropylene,
internally covers the bottom 8 of the outer shell 2. The
disk 7 may preferably be overmoulded using the plastic
of the outer shell 2.
The inner shell 3 produced by moulding, preferably by
injection moulding, from a flexible plastic such as
polyethylene, comprises, on its bottom 9, an annular
inner depression 10, known per se, the outer flank 11 of
which is intended to interact with the inner face of the
neck of a container to be made leaktight. The lateral
wall 12 of the inner shell 3 externally comprises axial
knurling 13 which interacts with the inner axial knurling
6 of the outer shell 2, during the fitting of the two
shells 2, 3 one into the other, and internally comprises
a female thread 14 intended to interact with the male
thread of the neck, not shown, of the container to be
made leaktight.

The inner diameter of the outer shell 2 and the
outer diameter of the inner shell, on the lower cylind-
rical portions of the lateral walls 4, 12 of these
shells, are chosen so that the two shells 2,3 can be
rendered integral axially, one with the other, by simple
force-fitting, the two shells 2, 3 moreover being
integral rotationally, one with the other, by virtue of
the interpenetration of their knuxlings 6, 13.

At its lower end, the lateral wall 4 of the inner
shell 3 comprises a tamper=proof ring 15 of type known
per se connected via frangible bridges 16 to the shell 3.
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In the example shown, the ring 15 comprises a circum-
ferential row of flexible tabs 17 intended to interact,
by being turned back towards the bottom of the cap 1,
with a flange, not shown, provided on the end of the
container, beneath the thread, so that after installing
the entire cap 1 on the neck of the container, the first
unscrewing of the cap 1 causes the bridges 16 to break,
and therefore a detachment, at least in part, of the ring
15, which indicates in a clearly visible and irreversible
manner that the container has undergone a first opening
or attempted opening.

The cap 101 according to the embodiment illustrated
by Figure 2 is also composed of an outer shell 102 and of
an inner shell 103.

The outer shell 102 comprises, in a manner similar
to the outer shell 2 of Figure 1, a lateral wall 104 with
an outer knurling 105 and an inner knurling 106, together
with a disk 107 having a gas-barrier effect on the inner
face of its bottom 108.

The inner shell 103 differs from the inner shell 3
of the cap 1 according to Figure 1l solely by the presence
of a sealing skirt 110 projecting over the bottom 109 of
the shell 103 in order to interact with the inner face of
the neck 111 of a container. Apart from that, encount-
ered again on the inner shell 103, a lateral wall 112
equipped with an outer knurling 113 and a female thread
114 interacting with the male thread 119 provided on the
neck of the container. At its lower end, the lateral
wall 112 of the inner shell 103 carries a tamper=-proof
ring 115 which here is shown in the position in which its
tabs 117 interact with the flange 118 of the neck of the
container to be made leaktight.

In the two embodiments shown, in Figures 1 and 2,
the disk 7, 107 having a barrier effect inserted between
the bottoms 8, 9 and 108, 109 of the two shells 102 and
103 may be fixed, for example by welding using ultra-
sound, to one and/or to the other of the two shells 2, 3
and 102, 103. It is also possible to overmould the disk
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7, 107 using the material of the outer shell 2, 102,
during the injection moulding of the latter. In order to
permit a connection to be made by melting of the disk 7,
107 with the outer shell 2, 102, it is necessary to
provide, on this disk 7, 107 whose barrier effect may
preferably be obtained by a metallic layer, a layer of a
plastic lending itself to a connection by melting with
material of the said shell. The same also applies when
the disk 7, 107 is to be connected to the inner shell 3,
103.

The cap 201 of Figure 3 comprises an outer shell 202
and an inner shell 203 which, fitted one into the other,
are integral axially, one with the other, by a
circumferential groove 206 internally provided in the
lateral wall 204 of the outer shell, externally provided
with a knurling 205, and by a flange 213 externally
provided on the lateral wall 212 of the inner shell 203,
the flange 213 being snap-fastened into the groove 206
when finally fitting the two shells one into the other.
The two shells 202 and 203 are rendered integral one with
the other in the circumferential direction by teeth 218
provided on the groove 206 and on the flange 213.

In addition, in the embodiment of Figure 3, the
sealing means 210 of the inner shell 203 which comprises
a female thread 214 on its lateral wall 212 extended by
a tamper-proofing 215 here comprise a skirt 211 to the
lower end of which the bottom 209, having a flat-plate
shape, is joined. The disc 207 linked to the inner face
of the bottom 209 of the outer shell 202 thus becomes
some distance away from the bottom 209 of the inner
shell.

It goes without saying that the embodiments shown
and described have been given only by way of illustrative
and non-limiting examples and that numerous modifications
and alternative forms are possible within the scope of
the invention.

Thus, sealing means other than the annular depres-
sion 10 according to Figure 1, the skirt 110 according
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to Figure 2 or the plate skirt 210 according to Figure 3
may be provided on the inner shell 3, 103, 203 in order
to ensure sealing with the neck of the container to be
made leaktight.

It should, moreover, be pointed out that the manuf-
acture of the inner shell 2, 102, 202 is extremely simple
and may be carried out at a very high rate, on account of
the absence of inner thread. WNow, it is precisely on
account of the female thread that the demoulding of the
one-part caps made from relatively rigid plastic leads to
a great reduction in the rate of manufacture.

In addition, in the cap in accordance with the
invention, the two shells may be produced from materials
of different colours, which not only gives a pleasing
appearance to the cap (tampei-proof ring of a colour
different from the visible remaining portion, namely the
outer shell), but renders even more apparent any attempt
at opening the container.

Finally, although the disk 7, 107, 207 is defined
as being made from a material having a gas-barrier
effect, this barrier effect is also applicable to

vapours, aromas, odours and other volatile substances.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A leaktight and gas-impervious screw cap for a container, comprising:
two cup-shaped shells rendered integral by fitting one into the other, each shell
being provided with an end wall portion and a side wall portion, the inner shell
being one-piece moulded from a flexible plastic with, on its end wall portion,
sealing means capable of interacting with the inner surface of the container
neck and, on its side wall portion, a female thread capable of interacting with a
male thread of the container neck and the outer shell being one-piece moulded
from a hard plastic; and a disk made from a material having a gas-barrier effect

located between the end wall portion of the outer shell and the end wall portion
of the inner shell.

2. A cap according to Claim 1, characterised in that the said disc is fixed to

the bottom of the outer shell and/or to the bottom of the inner shell,

3. Cap according to Claim 2, characterised in that the said disc is fixed by
welding, for example by ultrasound, to the outer shell and/or to the inner shell.

4, A cap according to Claim 1 characterised in that the disc forms an insert
to the mould used for forming either of the outer shell or the inner shell; said disc
being inserted prior to the ingress of plastic material used for forming either of
said shells.

5. A cap according to any one of Claims 1 to 4, characterised in that the said
disc is formed from a complex sheet comprising, on the outer shell side, a
material lending itself to a connection by melting or by welding with the material
of the outer shell.
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6. A cap according to any one of Claims 1 to 5, characterised in that the said
disc is formed from a complex sheet comprising, on the inner shell side, a

material lending itself to a connection by melting or by welding with the material
of the inner shell.

7. A cap according to any one of the preceding Claims, characterised in that
the two shells. are constituted by materials of different colours and in that a
tamper-proof ring is produced as a single part with the inner shell in such a

manner that this ring extends beyond the outer shell when the two shells are
fitted one into the other.

8. A cap according to any one of the preceding claims, characterised in that
the two shells are rendered integral axially by a circumferential groove and by
an annular flange interacting by snap-fastening when finally fitting the two shells

one into the other.

9. A cap according to Claim 8, characterised in that the two shells are
rendered integral in the circumferential direction by teeth provided on the said

groove and on the said flange.

DATED this 25th day of May 1995

RICAL S.A.

WATERMARK PATENT & TRADEMARK ATTORNEYS
LEVEL 4, AMOFY GARDENS

2 CAVILL AVENUE

ASHFIELD N.S.W. 2131

AUSTRALIA

LJD:MEJ:SZ Vax Doc 015 AU1883392. WPC




ABSTRACT

Leaktight screw cap having improved gas-impermeability.

Leaktight screw cap composed of two cup-shaped shells (2,
3) rendered integral by fitting one into the other, the
lower shell (3) being made from a flexible plastic and
comprising a female thread (14) and sealing means (10)
and the outer shell (2) being made from a hard plastic.’
A disk (7) made from a material having a gas-barrier
effect is inserted between the bottoms (8, 9) of the

outer shell and of the inner shell.

Application: especially to beverages and other products

sensitive to gas exchanges with the outside.

Reference: Figure 1
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