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Description

Technical field

[0001] The present invention is applicable in general
in the field of stoppers for bottles and similar containers
and relates in particular to a composite stopper made of
synthetic materials according to the preamble of Claim 1.

Background art

[0002] In the wine-making industry, the most widely
known stoppers for bottles are traditional stoppers made
of cork.
[0003] Although for the user cork stoppers are synon-
ymous with quality, the industry is starting to use stoppers
made of plastic material. Research has led to a new gen-
eration of stoppers, made of various types of thermoplas-
tic materials, such as polypropylene. Some synthetic
stoppers comprise thermoplastic polyolefins, thermo-
plastic rubbers and wax-based additives. Stoppers made
of thermoplastic materials have a number of objective
advantages.
[0004] The increase in demand for cork and the limited
resources available make cork stoppers increasingly ex-
pensive. On the other hand, the base materials for syn-
thetic stoppers are practically inexhaustible. In addition
to this, the methods for manufacturing them may be au-
tomated easily, making the unit cost of a synthetic stopper
highly competitive.
[0005] Cork stoppers may have internal cavities and
suffer from flaking owing to their structural form and also,
in some cases, poor drying. Synthetic stoppers, however,
are made of thermoplastic material and have a coherent
mass owing to the raw materials which have a constant
density and compression during the moulding step.
These differences in characteristics result, only in the
case of cork stoppers, to oxidation and lack of uniform
vinification between bottles in the same batch.
[0006] Cork has an elastic hysteresis curve with a long
recovery time, meaning it is slow to recover its original
volume following the compression undergone during bot-
tling. On the other hand, the plastic materials generally
used in this sector have a much faster hysteresis curve.
This means that bottles with cork stoppers may loose
some of the liquid inside immediately after bottling and
must be kept at an angle and in a damp environment in
order to assist the absorption of moisture by the stopper
and its consequent expansion. Bottles with synthetic
stoppers, however, may be handled immediately after
bottling and may be stored in a vertical position, saving
space and volume, and do not require a damp environ-
ment.
[0007] The structure and shape of cork stoppers de-
pend on numerous factors, including the region of origin,
the thickness and density of the bark, the ageing after
harvesting and the degree of processing and finishing.
Stoppers which are nominally identical, but which in prac-

tice differ notably from each other, create problems dur-
ing the automatic bottling step and are unpredictable as
regards sealing of the bottled product over time. Stoppers
made of plastic material are generally manufactured by
means of injection moulding with dimensional tolerances
smaller than those of cork and using a highly repeatable
process. This ensures more reliable results as regards
automatic handling of the stoppers and constant sealing
of the bottled wine over time.
[0008] Cork is an organic material and, as such, may
in many cases be attacked by mould. The smell of mould
contaminates the contents of the bottle with an incidence
which varies between 0.5% and 10%. The plastic mate-
rials used to make stoppers, however, are inert and free
from contamination.
[0009] In practice, it has been observed that well-
known synthetic stoppers, such as that described in US
patent No. 5,496,862, despite having numerous advan-
tages compared to cork stoppers, have a lower sealing
action in the long term. Cork has the advantage that, in
the presence of external moisture and a damp surround-
ing environment, it expands until it adheres completely
to the inner walls of the bottle. Ordinary stoppers made
of thermoplastic material only absorb moisture in negli-
gible quantities and can only rely on their intrinsic resil-
lence to adhere to the inner walls of the bottle. Gaps are
therefore created between the stopper and the glass wall
and, via them, oxygen is able to filter from the surrounding
atmosphere into the bottle.
[0010] US patent No. 5,904,965 describes a synthetic-
material stopper which is formed by a rigid inner portion
and a covering layer having a greater density and may
be engaged in the neck of the bottle by means of friction.
This solution, in addition to being expensive, does not
completely eliminate the formation of gaps between the
stopper and the glass, and therefore oxidation of the but-
tle’s contents.
[0011] US patent No. 6,179,138, European patent No.
0,629,559 and French patent No. 2,731,677 describe
stoppers which have on their external surfaces annular
elements able to interact with the inner wall of the bottle
and prevent oxygen from entering the bottle.
[0012] A limitation of these solutions consists in the
fact that the annular elements are all made from the same
material and sometimes from the same material used for
the central portion of the stopper.
[0013] In order to guarantee tho sealing action, the ma-
terial used for said annular elements must therefore em-
brace various properties, such as high elasticity, low gas
permeability, high compatibility for alimentary use and a
cost which is not excessively high. It is difficult to achieve
a good compromise between these properties without
affecting the sealing action of the stopper.
[0014] The document US 5,665,462, which is consid-
ered to represent the closest prior art, discloses a com-
posite stopper (a stopper with O-ring) made of synthetic
materials, particularly for bottles and similar containers,
comprising a substantially cylindrical central body made
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of thermoplastic material and defining a longitudinal axis,
with a side surface and two substantially flat end faces,
and at least two elastic rings located in corresponding
annular seats on said side surface. The claimed invention
differs from such embodiment because the elastic rings
are made of plastic materials which are different from
each other and from the base material of the central body.

Disclosure of the invention

[0015] A primary object of the present invention is that
of eliminating the abovementioned drawbacks by provid-
ing a stopper made of plastic material, which stopper is
effective and has a relatively low unit cost.
[0016] A particular object is that of providing a stopper
which has optimum features as regards sealing action,
prevention of loss of the liquid contents and instantane-
ous elastic recovery after bottling.
[0017] A further object of the invention is that of pro-
viding a stopper which allows the bottles to be laid down
or handled immediately after bottling and be stored in
avertical position, saving space and volume.
[0018] A further particular object is that of providing a
stopper which does not require a damp environment in
order to guarantee the sealing action preventing the pas-
sage of air and gas.
[0019] A further object of the invention is that of pro-
viding a stopper whose dimensions, surface character-
istics and compactness are repeatable and suitable for
automatic handling.
[0020] These objects, together with others which ap-
pear more clearly hereinafter, are achieved, according
to Claim 1, by a composite stopper made of synthetic
materials, in particular for bottles and similar containers,
comprising a substantially cylindrical central body made
of thermoplastic material and defining a longitudinal axis,
with a side surface and two substantially flat end faces,
and at least two elastic rings located in corresponding
annular seats on said side surface, characterized in that
the elastic rings are made of elastomeric materials which
are different from each other and from the base material
of the central body, the base materials of the elastic rings
are non-toxic and at least one of them is made of nitrile
rubber and the other of silicone rubber.
[0021] Preferred embodiments are set forth in the de-
pendent claims.
[0022] Owing to this particular configuration, it is pos-
sible to reconcile in a single composite stopper different
characteristics, such as a high sealing action against air
and gas, total compatibility for alimentary use, optimum
tolerances in terms of dimensions and form, and struc-
tural compactness.
[0023] Preferably, the minimum diameter of the annu-
lar seats is slightly greater than the inner diameter of the
elastic rings at rest. In this way, the elastic rings are re-
tained in the corresponding annular seats without adhe-
sives and only by virtue of their elastic properties.
[0024] Thanks to these features, it is possible to pro-

vide a composite stopper which is devoid of any type of
adhesive and, therefore, has a high compatibility for ali-
mentary use and is easy to assemble.
[0025] Moreover, with said configuration, it is possible
to obtain a stopper which, owing to its own elasticity,
adapts its shape rapidly to the neck of the bottle and
ensures that there are no losses immediately after bot-
tling.

Brief description of the drawings

[0026] Further features and advantages of the inven-
tion will be more clearly understood from the detailed
description of a number of preferred but not exclusive
embodiments of the stopper according to the invention,
illustrated by way of a nonlimiting example with the aid
of the accompanying figures, in which:

Fig. 1 shows a side view, in partial cross section, of
the stopper according to the invention as a whole;
Fig. 2 shows a cross-sectional side view of a com-
ponent of the stopper according to the invention;
Fig. 3 shows a side view of another component of
the stopper according to the invention.

Detailed description of a preferred embodiment

[0027] With particular reference to the abovemen-
tioned figures, a stopper is shown according to the in-
vention, denoted in its entirety by reference number 1
and suitable in particular for bottles and similar contain-
ers.
[0028] The stopper 1 comprises a substantially cylin-
drical central body 2 made of thermoplastic material de-
fining a longitudinal axis L. This central body 2 has a side
surface 3 and two substantially flat end faces 4, 4’ which
are mutually parallel and perpendicular to the axis L. At
least two elastic rings 5, 6 are housed in corresponding
annular seats 7, 7’ on the side surface 3. Said elastic
rings 5, 6 are both made of non-toxic material.
[0029] The central body 2 and the two elastic rings 5,
6 are made of three different plastic materials. In partic-
ular, the central body 2 is made of thermoplastic material,
preferably polypropylene, while a nitrile rubber is used
for the elastic ring 5 and a silicone rubber for the ring 6.
[0030] The nitrile rubber used is a butadiene/acryloni-
trile copolymer and is such that it ensures optimum air
and gas impermeability. Further formulations are possi-
ble in order to increase in particular the gas impermea-
bility of the nitrile rubber. The silicone rubber used is a
polysiloxane polymer and has a formulation able to guar-
antee complete compatibility for alimentary use, a very
high resistance to ageing, physiological and biological
non-toxicity, and almost total resistance to micro-organ-
isms, such as bacteria and fungi.
[0031] The elastic rings 5, 6 have a roughly toroidal
form with an internal diameter DI which, at rest, is smaller
than the minimum diameter DM of the annular seats 7,
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7’. During assembly of the stopper, the elastic rings 5, 6
are stretched and then inserted into the seats 7, 7’, where
they remain elastically under tension owing to the fact
that the internal diameter DI of the elastic rings 5, 6 in-
creases until it is the same as the minimum diameter DM
of the annular seats 7, 7’. The elastic rings 5, 6 are re-
tained in their seats 7, 7’ only by virtue of their elastic
properties and the use of any adhesive is not envisaged.
[0032] The elastic ring 5 made of nitrile rubber and the
elastic ring 6 made of silicone rubber form a first pair 8
of elastic rings arranged longitudinally staggered at a pre-
determined distance. Preferably, the pair 8 of elastic rings
5, 6 is located close to one of the two flat faces 4, 4’ of
the central body 2.
[0033] In addition to the first pair 8, the stopper 1 com-
prises a further elastic ring 9 made of nitrile rubber and
a further elastic ring 10 made of silicone rubber. These
further elastic rings 9, 10 are arranged longitudinally stag-
gered at a predetermined distance in two further annular
seats 11, 11’ on the side surface 3 so as to form a second
pair 12 of elastic rings 9, 10. The second pair 12 is posi-
tioned on the side surface 3 so as to form a mirror image
of the pair 8 of elastic rings with respect to a central plane
P of said central body 2, said central plane being parallel
to said flat faces 4, 4’. This means that the two pairs 8,
12 of elastic rings are close to either longitudinal end of
the central body 2. This mirror-image arrangement of the
two pairs 8, 12 and the total interchangeability between
the rings 5, 9 and the rings 6, 10 mean that the stopper
1 may be inserted into the neck of the container or bottle
irrespective of which end faces inwards.
[0034] The elastic rings 6, 10 made of silicone rubber
of both the pairs 8, 12 are located closer to the flat faces
4, 4’ than the elastic rings 5, 9 made of nitrile rubber.
[0035] From an operational point of view, the stopper
1 is inserted by means of pressure into the neck of the
container or bottle so that all the elastic rings 5, 6, 9, 10
are compressed against the inner surface of the neck of
the bottle. The elastic rings 5, 6, 9, 10, despite being
under tension in the respective annular seats 7, 7’, 11,
11’, retain a certain residual elasticity, which allows them
to deform elastically on coming into contact with the inner
wall of the neck of the bottle. This means that the elastic
rings 5, 6, 9, 10 adhere completely to the bottle neck
along their entire circumference.
[0036] At this point, it is possible to understand why
the elastic rings 6, 10 made of silicone rubber, as op-
posed to the elastic rings 5, 9 made of nitrile rubber, have
been positioned at the ends. In this way, when the stopper
1 is inserted, the liquid contained may only come into
contact with one of the two elastic rings 6, 10 made of
silicone rubber, which is distinguished by the complete
absence of toxicity and the high degree of compatibility
for alimentary and even sanitary use. Therefore, the ideal
positioning of the elastic rings 6, 10 is in the areas of the
stopper which may interact most easily with the contents
of the bottle on one side and with the external environ-
ment on the other side, namely the portions close to the

longitudinal ends of the stopper 1. The elastic rings 5, 9
made of nitrile rubber, however, are distinguished by their
optimum air and gas impermeability and may therefore
perform their tasks in an optimum manner when posi-
tioned further inside longitudinally.
[0037] From what has been described above, it is clear
that the stopper according to the invention achieves the
predetermined objects and, in particular, guarantees a
high performance in terms of sealing action and prevent-
ing losses of the liquid inside the bottle. Moreover, the
stopper has a low unit cost because it may be manufac-
tured easily and handled automatically, and its manufac-
turing process results in low dimensional tolerances, a
reduced number of rejects and low degree of non-con-
formity.

Claims

1. Composite stopper (1) made of synthetic materials,
particularly for bottles and similar containers, com-
prising a substantially cylindrical central body (2)
made of thermoplastic material and defining a lon-
gitudinal axis (L), with a side surface (3) and two
substantially flat end faces (4, 4’), and at least two
elastic rings (5, 6) located in corresponding annular
seats (7, 7’) on said side surface (3), characterized
in that said at least two elastic rings (5, 6) are made
of plastic materials which are different from each oth-
er and from the base material of said central body
(2), the base materials of said at least two elastic
rings (5, 6) are non-toxic at least one of said elastic
rings (5, 6) is made of nitrile rubber having a formu-
lation able to ensure optimum gas impermeability,
and at least the other of said elastic rings (5, 6) is
made of silicone rubber having a formulation able to
ensure complete compatibility for alimentary use and
a high resistance to ageing.

2. Stopper according to Claim 1, characterized in that
the minimum diameter (DM) of said annular seats
(7, 7’) is slightly greater than the inner diameter (DI)
of said elastic rings (5, 6) at rest.

3. Stopper according to Claim 2, characterized in that
said elastic rings (5, 6) are retained in said annular
seats (7, 7’) without adhesives by their own elastic
properties.

4. Stopper according to Claim 1, characterized in that
said at least two elastic rings (5, 6) comprise at least
one first pair (8) of rings which are longitudinally stag-
gered and located at a predetermined distance, one
ring (5) of said pair (8) being made of nitrile rubber
and the other (6) being made of silicone rubber.

5. Stopper according to Claim 4, characterized in that
said first pair (8) of elastic rings (5, 6) is located close
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to one of said end faces (4, 4’).

6. Stopper according to Claim 5, characterized in that
said at least two rings comprise at least one second
pair (12) of rings (9, 10) which are longitudinally stag-
gered and located at a distance similar to that of the
first pair (8), one ring (9) of said second pair (12)
being made of nitrile rubber and the other (10) being
made of silicone rubber.

7. Stopper according to Claim 6, characterized in that
said predetermined distance between the rings (6,
6, 9, 10) of said first and second pair (8, 12) is rela-
tively small with respect to the total length of said
central body (2).

8. Stopper according to Claim 7, characterized in that
said first and second pair (8, 12) of rings (5, 6, 9, 10)
are arranged in substantially symmetrical positions
with respect to a central plane (P) of said central
body (2), said central plane being substantially per-
pendicular to said longitudinal axis (L).

9. Stopper according to claim 8, characterized in that
the elastic lings (6, 10) made of silicone rubber of,
said first and said second pair (8, 12) are closer to
said end faces (4, 4’) than the elastic rings (5, 9)
made of nitrile rubber of the same pairs (8, 12).

10. Stopper according to Claim 1, characterized in that
the material of said central body (2) is polypropylene.

Revendications

1. Bouchon composite (1) en matières synthétiques,
particulièrement pour bouteilles et récipients similai-
res, comprenant un corps central (2) de matière ther-
moplastique de forme sensiblement cylindrique dé-
finissant un axe longitudinal (L), avec une surface
latérale (3) et deux faces d’extrémité (4, 4’) essen-
tiellement plates, au moins deux anneaux ressort (5,
6) mis dans des logements annulaires (7, 7’) corres-
pondants de ladite surface latérale, caractérisé en
ce que lesdits au moins deux anneaux ressort (5,
6) sont réalisés en matières plastiques différentes
entre elles et par rapport à la matière de base dudit
corps central (2), les matières de base desdits au
moins deux anneaux ressort (5, 6) sont atoxiques,
au moins un desdits anneaux ressort (5, 6) est en
caoutchouc nitrile de formulation apte à assurer une
imperméabilité aux gaz optimale et au moins l’autre
desdits anneaux ressort (5, 6) est en caoutchouc de
silicone de formulation apte à assurer une complète
compatibilité alimentaire et une haute résistance au
vieillissement.

2. Bouchon selon la revendication 1, caractérisé en

ce que le diamètre minimum (Dm) desdits loge-
ments annulaires (7, 7’) est légèrement supérieur au
diamètre intérieur (DI) desdits anneaux ressort (5,
6) au repos.

3. Bouchon selon la revendication 2, caractérisé en
ce que lesdits anneaux ressort (5, 6) sont retenus
dans lesdits logements annulaires (7, 7’) en l’absen-
ce d’adhésifs en raison de leurs propriétés élasti-
ques.

4. Bouchon selon la revendication 1, caractérisé en
ce que lesdits au moins deux anneaux (5, 6) com-
portent au moins une première paire (8) d’anneaux
décalés longitudinalement et mis à une distance pré-
déterminée, où un anneau (5) de ladite paire (8) est
réalisé en caoutchouc nitrile et l’autre (6) en caout-
chouc de silicone.

5. Bouchon selon la revendication 4, caractérisé en
ce que ladite première paire (8) d’anneaux ressort
(5, 6) est mise à proximité de l’une desdites faces
d’extrémité (4, 4’).

6. Bouchon selon la revendication 5, caractérisé en
ce que lesdits au moins deux anneaux comportent
au moins une deuxième paire (12) d’anneaux (9, 10)
décalés longitudinalement et mis à une distance
analogue à celle de la première paire (8), où un an-
neau (9) de ladite deuxième paire (12) est réalisé en
caoutchouc nitrile et l’autre (10) en caoutchouc de
silicone.

7. Bouchon selon la revendication 6, caractérisé en
ce que ladite distance prédéterminée entre les an-
neaux (5, 6, 9, 10) desdites première et deuxième
paires (8, 12) est relativement réduite par rapport à
la longueur totale dudit corps central (2).

8. Bouchon selon la revendication 7, caractérisé en
ce que lesdites première et deuxième paires (8,12)
d’anneaux (5, 6, 9, 10) sont disposées à des posi-
tions sensiblement symétriques par rapport à un plan
médian (P) dudit corps central (2), essentiellement
perpendiculaire audit axe longitudinal (L).

9. Bouchon selon la revendication 8, caractérisé en
ce que les anneaux ressort (6, 10) de caoutchouc
de silicone desdites première et deuxième paires (8,
12) sont plus proches desdites faces d’extrémité (4,
4’) que les anneaux ressort (5, 9) de caoutchouc
nitrile des mêmes paires (8, 12).

10. Bouchon selon la revendication 1, caractérisé en
ce que la matière dudit corps central (2) est poly-
propylène.
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Patentansprüche

1. Mehrteiliger Verschlussstopfen (1) aus Kunststoff,
insbesondere für Flaschen und ähnliche Behälter,
umfassend einen mittigen Körper (2) aus thermopla-
stischem Material im wesentlichen zylindrischer
Form, festlegend eine Längsachse (L), mit einer Sei-
tenfläche (3) und zwei im wesentlichen ebenen End-
flächen (4, 4’), mindestens zwei elastischen Ringen
(5, 6), die in entsprechenden ringförmigen Aufnah-
men (7, 7’) der Seitenfläche (3) angeordnet sind, da-
durch gekennzeichnet, dass die mindestens zwei
elastischen Ringe (5, 6) aus zueinander und gegen-
über dem Basismaterial des mittigen Körpers (2) ver-
schiedene Materialien bestehen, die Basismateria-
lien der mindestens zwei elastischen Ringe (5, 6)
giftfrei sind, mindestens einer der elastischen Ringe
(5, 6) aus Nitrilkautschuk einer Formulierung be-
steht, die geeignet ist, eine sehr gute Gasundurch-
lässigkeit sicherzustellen, und mindestens der an-
dere der elastischen Ringe (5, 6) aus Silikongummi
einer Formulierung besteht, die fähig ist, eine voll-
ständige Lebensmittelvereinbarkeit und eine hohe
Alterungsfestigkeit sicherzustellen.

2. Verschlussstopfen nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Mindestdurchmesser (Dm)
der ringförmigen Aufnahmen (7, 7’) leicht höher ist
als der Innendurchmesser (Di), der elastischen Rin-
ge (5, 6) in Ruhe.

3. Verschlussstopfen nach Anspruch 2, dadurch ge-
kennzeichnet, dass die elastischen Ringe (5, 6) in
den ringförmigen Aufnahmen (7, 7’) ohne Klebstoffe
durch ihre eigenen elastischen Eigenschaften zu-
rückgehalten werden.

4. Verschlussstopfen nach Anspruch 1, dadurch ge-
kennzeichnet, dass die mindestens zwei Ringe (5,
6) mindestens ein erstes Paar (8) von längsversetz-
ten Ringen umfassen, die mit einem vorgegeben Ab-
stand angeordnet sind, mit einem Ring (5) dieses
Paars (8) in Nitrilkautschuk und dem anderen (6) aus
Silikongummi.

5. Verschlussstopfen nach Anspruch 4, dadurch ge-
kennzeichnet, dass das erste Paar (8) von elasti-
schen Ringen (5, 6) in der Nähe einer der Endflächen
(4, 4’) angeordnet ist.

6. Verschlussstopfen nach Anspruch 5, dadurch ge-
kennzeichnet, dass die mindestens zwei Ringe
mindestens an ein zweites Paar (12) von längsver-
setzten Ringen (9, 10) umfassen, die mit einem Ab-
stand angeordnet sind, der ähnlich jenen des ersten
Paars (8) ist, mit einem Ring (9) des zweiten Paars
(12) aus Nitrilkautschuk und dem anderen (10) aus
Silikongummi.

7. Verschlussstopfen nach Anspruch 6, dadurch ge-
kennzeichnet, dass der vorgegebene Abstand zwi-
schen den Ringen (5, 6, 9, 10) des ersten und des
zweiten Paars (8, 12) ist gegenüber der Gesamtlän-
ge des mittigen Körpers (2) verhältnismäßig redu-
ziert.

8. Verschlussstopfen nach Anspruch 7, dadurch ge-
kennzeichnet, dass das erste und das zweite Paar
(8, 12) von Ringen (5, 6, 9, 10) in Position angeordnet
sind, die im wesentlichen gegenüber einer Mittele-
bene (P) des mittigen Körpers (2) im wesentlichen
symmetrisch sind, im wesentlichen senkrecht zur
Längsachse (L).

9. Verschlussstopfen nach Anspruch 8, dadurch ge-
kennzeichnet, dass die elastischen Ringe (6, 10)
aus Silikongummi des ersten und des zweiten Paars
(8, 12) den Endflächen (4, 4’) näher sind als die ela-
stischen Ringe (5, 9) aus Nitrilkautschuk derselben
Paare (8, 12) .

10. Verschlussstopfen nach Anspruch 1, dadurch ge-
kennzeichnet, dass das Material des mittigen Kör-
pers (2) Polypropylen ist.
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