WD 96/ 34806 PCT/ GB96/ 01065 CLOSURE
DEVI CE FOR CONTAI NERS This invention relates to a closure device for
contajners. 5 Cl osure devices for containers are commonly nade of
natural materials such as cork. These are used for tenporarily sealing
contai ners in orWex9B4#806r event spillage and to presérve the conPEEIGBIGNI0GHe
container. They have a traditional appeal and are 10 effective. Very

| arge quantities are used in wine bottling angl they are al so used for other
foodstuffs and for other substances such as cosnetics. However, they have

t he di sadvantage of being relatively expensive, are | abour intensive to

produce, are 15 subject to quality variations and can introduce
m croorgani sms and other inpurities to the stored.substance__These
di sadvant ages have been recogni seS=9PRE IR LCEEORE e c substitutes
have been devel oped using synthetic rubbers and plastlcs 20 These,
however, have the d'SadvaQﬁﬁ&?%ﬂW&d@ibﬂgrgfééés,to a closure device for
: containers.
5 Closure devices for containers are commonly made

‘of natural materials such as cork. These are used for
temporarily sealing containers in order to prevent
spillage and to preserve the contents of the
container. They have a traditional appeal and are

10 effective. Very large quantities are used in wine
bottling and they are also used for other foodstuffs
and for other substances such as cosmetics. However,
they have the disadvantage of being relatively
expensive, are labour intensive to produce, are

18 subject to quality variations and can introduce
microorganisms and other impurities to the stored
substance. These disadvantages have been recognised
for some time and synthetic substitutes have been
developed using synthetic rubbers and plastics.

20 These, however, have the disadvantages of being more
expensive than natural materials, of not being readily
reusable, of not looking and feeling like natural-
materials and of behaving differently to the natural
materials. Consumers notice these differences and are

25 put off, thus reducihg the acceptability of these
substitutes in the marketplace. There is thus a need
for a synthetic closure which looks, feels and behaves
similarly to the natural material but with advantages
of low cost, consistent quality, and of being sterile.

30 In EP-A-0 496 194 there is described and claimed
a sealing closure for containers of liquids
characterised in that it comprises a substantially
cylindrical plastic element, which may be made of
foamed polystyrene, in which an also substantially

3s cylindrical elastic insert, which may be of cork, is



expensi ve than natural materials, of not being readily reusable, of not

| ooki ng and feeling |ike natural T having differently to
the natural materials. Consumers [otHIESHERESHSHBERnences and are 25 put
of f, thus reducing the acceptabil ||ty of RERAEER ubstift utes in the

mar ket pl ace. ThWO9634806hus a need Tor a Ssynthetic closure whi CRCT/GBIPI065
feels and behaves simlarly to the natural material but wth advantages of

| ow cost, consistent quality, and of being sterile. 30 In EP-A-0
496 194 there is described and clained a Se& ing closure for containers of
liquids characterised in that it conprises a substantially cylindrical
plastlc el emrent, which may be nade of foanmed pol ystyrene, in which an al so
substantial ly 35 cylindrical elastic insert, which may be of cork, is
axi al ly enbedded. Hsaiay, madeddesimvﬁr,clsueura appign o eilesure |y to

have ser ous drawbacks fohaM i ientially to have serious drawbacks from the
point of view of lack of sterility due to the presence
of the natural cork; from the point of view of
5 structural integrity; and from the point of view of
inadegquate elastic behaviour. Also, although it is
stated in the description of the patent specification
that the production cost will be low, the complex
structure of the product would indicate the contrary.
10 There is therefore still a demand for a
' satisfactory alternative to cork closures for
containers, and particularly for liquid containers
such as wine bottles.

According to the present invention there is

15 provided a closure device for a container comprising a
body of circular cross—section which is preferably
cylindrical and which is adapfed to fit in an opening
in the container to seal said container said body

_ consisting essentially of moulded foamed closed-cell

20 polymer or copolymer preferably expanded polystyrene,
having a substantially uniform density of at least
0.03 g/ce.

It should be noted that the closure device of the
invention does not contain an insert of any other

25 material'in its body.

The particularly preferred polymeric material of
the closure device of this invention is expanded
polystyrene. Expanded polystyrene is well known for
its very low density and it is extensively employed,

30 for example, in packaging applications in which the
expanded polystyrene used may typically have a density
of 0.016 g/cc. It is important to note, however, that
an essential novel feature of the present invention is
that the polymeric material used has a density of at

35 least 0.03 g/cc so that it is more comparable in
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poi nt_ of view of lack of sterility due to the presence of the natural cork;
fromthe point of view of structural intergrity and fromthe point of view
of inadequate elastic behaviour. Also, although it is stated in the ‘
description of the patent specification that the producction cost wall be
| ow, the conpl eWQ2%/3486ure of the product woul d indicate the c®CIIGHIH01065
There is therefore still a demand for a satisfactory alternative to cork
cl osures for containers, and particularly_f%r_liquid cont ai ners such as

Wi ne bottles. According to the present invention there is provided a
closyre device for a container as specified in claiml. According to

anot her aspect of the present invention there is provided a nethod of
maki ng a cl osure device for a container as specified in claim9. It should
be noted that the cldesnsitywico corkfwhich itypidaldy Hessandensityt fh an

insert «cf any other Jmhfid d.11 §/bbSaPOibugh varying depending its source.
Also the increased density of the material renders it
more impermeable to gases and liquids. Thus, the

5 process conditions used for the production of moulded

expanded polystyrene closure devices of the present
invention are controlled, in known conventional
manner, to produce a final density of at least 0.03
g/cc. .

10 Although the preferred shape of the body of
closure device in accord with the invention is
substantially cylindrical it may for example be of
other shapes having a circular cross-section, for
example frustoconical. Also, the closure device may

18 have an enlarged end, that is an end which has a
larger diameter than the body of the closure device,
similar to that of the types of cork which are used
for sealing wines of the “Champagne” type in which the
enlarged end serves to provide an anchorage for a wire

20 fastening attached to the neck of the bottle to secure
the closure device against being forced out of the
mouth of the bottle by the internal pressure of the
gas in the bottle.

The closure device of the invention is inserted

25 into the opening of a container to prevent the
material held in the container escaping through the
container's opening when the closure is in place. It
also prevents outside contaminants such as gases,
moisture, bacteria or fungi from entering the

30 container through the opening. Through achieving an
air-tight seal, it maintains the material stored in
. the container in as near perfect a condition as
possible.

The polymeric material of the closure is
35 desirably coloured to look like the natural material



Expanded pol ystyrene is well known for its very |low density and it is
extensi vely enpl oyed, for exanple, in packaging applications in which the
expanded pol ystyrene used may typically have a density of 0.016 g/cc. It
is inmportant to note, however, that an essential novel feature of the
present inventj OWO96/348b&it t he pol yneric material used has a derRCHGBISDINES

| east 0.03 c/cc so that it is nore conparable in WO 96/ 34806

PCT/ GB96/ 01065 -3- density to cork which typically has a density of around
0.1 g/cc although varying depending its sourCe. Also the increased density
of the material renders it nore inperneable to gases and |iquids. Thus, the
5 process conditions used for the production of noul ded expanded

pol ystyrene cl osure devices of the present invention are controlled, in
known conventi onal that it replaces and is also desirably surface-

textured or otherwise physically surface-treated with
the same end in view. It can also be painted and/or
be printed with information on its surface if

5 required.

The closure may be pressure treated in its
manufacture for example by rolling. It was originally
thought that this pressure treatment increased both
the elasticity and the density of only a surface layer

10 of the material. However it is now believed that the
pressure treatment increases the elasticity and
density of the whole body of the closure but that
there is no significant resulting change in the
uniformity of its density. This pressure treatment

15 enhances the closure's ability to press against the

'walls of the container opening and thereby to seal it.

The closure may also be coated with a flexible
impervious coating such as polyurethane if an
additional degree of impermeability is required. The

20 closure may also be waxed. Additionally, any coating
composition used may contain colour so as to render
the closure device of similar cclour to that of
natural cork.

A specific embodiment of the invention will now

25 be described by way of example with reference to the
accompanying drawing in which:

Figure 1 shows a perspective of the closure
device, in this case acting as a substitute for a cork
in a wine bottle.

30 Figure 2 shows the closure device in place in a
wine bottle.

Referring to the drawings, the closure device
comprises a cylinder of expanded polystyrene 1 of
substantially uniform density greater than 0.03 g/cc.

35 At such higher densities, the expanded polystyrene



manner,- to produce a final density of at |least 0.03 g/cc. 10

Al t hough the preferred shape of the body of closure device in accord with
the invention is substantially cylindrical it may for exanple be of other
shapes having a circul ar cross-section, for exanple frustoconical. Al so,
the cl osure devi we 96348085 have an enl arged end, that is an e®ET/BP&I06%aS
a larger dianeter than the body of the closure device, simlar to that of
the types of cork which are used for sealing w nes of the "Chanpagne type
in which the enlarged end serves to provi dé &n anchorage for a wire 20
fasteping attached to the neck of the bottle to secure the closure device
agai nst being forced out of the nouth of the bottle by the internal
pressure of the gas in the bottle. The closure device of the invention is

i nserted 25 i Nt o tdhilits Bggpéatly arddiicrl germpapititytte gmdes iaid hel d

:2 fgepfgggai I“ter eSCRpI WUpAE) LRE €8BI r101QREN Bpdh&dat he closure
) polystyrene is resistant to alcohol and is an approved
material for contact with foodstuffs. It is

5 biologically inert and acts as a barrier to the
ingress of bacteria and moulds. Also, as mentioned
above, at higher densities such as above 0.03 g/cc it
also compares favourably to cork in density and also
has a microstructure of similar appearance to that of

10 cork. The texture of its external surface 2 is
already very cork-like and this is desirably enhanced
by colouring and/or by physically treating the
surface, for example by shaving, sanding or texturing.
The frictional properties between high density

15 expanded polystyrene and glass compare favourably to
those between cork and glass. It should be noted
however that cork relies to some extent on absorption
of liquid from the contents of the container in order
to achieve its effectiveness in sealing whereas the

‘20 closure device of the present invention does not
absorb liguids to any significant degree.

As is well kKnown in the art, expanded polystyrene
is conventionally produced by a bead process using a
suspension polymerisation technigue. A blowing agent

25 such as for example about 6% of a low boiling
petroleum ether fraction, e.g. n-pentane, is either
incorporated before polymerisation, or after
polymerisation the beads are impregnated under heat
and pressure. The beads are then processed by steam

30 moulding. The beads are first pre-foamed by heating
in a steam bath. This causes the beads to expand and
the expansion is continued until they reach an
appropriate level in the mould corresponding to the
desired density. This may be determined by a suitably

38 positioned thermocouple which is arranged to cause the



al so prevents outside contam nants such as gases, noisture, bacteria or
fungi fromentering the 30 contai ner through the opening. Through
achieving an air-tight seal, it maintains the material stored in the
container in as near perfect a condition as possible. The polyneric
material of the WDoo&/34886 i s 35 desirably col oured to | ook |i KRCT/GRI6/01065
natural materi al WO 96/ 34806
PCT/ GB96/ 01065 -4- that it replaces and is also de5|rably surface- textured
or otherw se physically surface-treated wi Th®tRie sane end in view It can
al so pe painted and/or be printed with information on its surface if 5
required. The closure may be pressure treated in its manufacture for
exanple by rolling. It was originally

steam to be switched off when this point is reached.

The expanded beads are then allowed to stand for 24

hours to allow them to cool to room temperature and to

allow air to diffuse into the cells so that the cells
5 equilibrate with outside conditions.

Then a steam moulding process is performed. The
beads are charged into a mould which is provided with
perforated walls to admit steam. The mould is
completely filled with the beads. Steam is then

10 passed into the mould causing the beads to swell
further and to weld with each other and take up the
shape of the mould.

When the bodies of the closure devices are to be
substantially cylindrical the mould itself may be in

is5 the form of a plurality of cylinders which may be
interlinked each of which cylinders may be several
times the length of the closure devices to be
produced.
_ When moulding is complete the mouldings are taken
20 out of the moulds, trimmed, cut to length, printed,
textured, coated and waxed with paraffin wax, as
appropriate.

Tt should be understood of course that the above-

mentioned specific procedure can be varied in many
25 respects without departing from the scope of the
invention as hereinafter claimed.
 The resulting closure devices can be inserted
directly into a container such as a bottle at this
stage if the mouldings are of sufficiently small
30 diameter. However, for greater pull strengths larger
diameter mouldings are used which are reduced in size
by compression, e.g. by rolling, before being put into
a conventional cork inserter.
It should be mentioned that because expanded
35 polystyrene does not have the same elasticity as cork



t hought that this pressure treatnent increased both the elasticity and the
density of only a surface |ayer 10 of the material. However it is now
believed that the pressure treatnment increases the elasticity and density
of the whole body of the closure but that there is no significant resulting
change in the unWPp@6R480§ of its density. This pressure treat menPCI/GB6/01065
enhances the closure's ability to press against the walls of the container
openi hg and thereby to seal it. The closure ﬁax al so be coated with a

fl exi ble inpervious coating such as pol yurethane if an additional degree of
I mperneability is required. The 20 cl osure may al so be waxed.

Addi tional ly, any coating conposition used may contain colour so as to
render the closure device of simlar colour to that of natural cork. A
speci fic enbodi ment dft tilseusnakdyimscesdaryn®a Adjust beonemmridml Rorkay of

exanpl e- wi th re‘cere”“iﬁsteﬁ}t‘eﬁ}s BEGR P UVUT AheBE bF 1Ei G edd Qire 1 shows
a perspective of the closure
conventional cork closure to a diameter of say 18 mm
for the closure device of the present invention, to
s allow for this difference in elasticity and
corresponding expansion.

As mentioned above, the closure device may be
pressure treated, for example by rolling, to improve
the elasticity of the polystyrene. The closure device

10 is compressed as it is pushed into a bottle 3 and
provides a seal against the glass. On withdrawal the

* elasticity of the closure device creates a good
simulation of the sensation of a real cork being
removed from a bottle and allows the closure device to

15 be reinserted if required. The closure device retains
rigidity thus providing mechanical strength to prevent
the closure device from distorting through bending
when it is pushed into a bottle 4 and to provide
purchase for extraction devices. The high density

20 expanded polystyrene is practically impervious to
gases and fluid of the nature likely to be encountered
in wine. Aadditional protection can be given by
treating the ends and/or sides with a colourless
impermeable coating such as polyurethane 5.

25 As explained above, therefore, the closure device
of the invention thus consists essentially solely of
an expanded closed~cell polymer, preferably expanded
polystyrene, which has a substantially constant
density of greater than 0.03 g/cc throughout, and

30 which can be partially or wholly surface coated with
an impermeable sealing material for example with

. polyurethane and/or a wax to prevent moisture and
gaseous movement through and around the closure
device.

35



device, in this case acting as a substitute for a cork in a wne bottle.
Figure 2 shows the closure device in place in a wne bottle.
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CLAIMS:

1. A closure device for a container comprising
a body of circular cross-section which is adapﬁed to
£it in an obening in the container to seal said
container said body consisting essentially of a
moulded foamed closed-cell polymer or copolymer having
a substantially uniform density of at least 0.03 g/cc.

2. A closure device as claimed in claim 1
wherein the foamed closed-cell polymer or copolymer is
expanded polystyrene. '

3. A closure device as claimed in claim 1 or
claim 2 wherein said body is substantially
cylindrical.

4. A closure device as claimed in any one of
the preceding claims wherein the foamed polymer or
copolymer is coloured so as to render the closure
device of similar colour to that of natural cork.

5. A closure device as claimed in claim 1 or
claim 2 having a surface which is partially or wholly
coated with a sealing material, for example a
polyurethane resin and/or with wax, which may contain
colour so as to render the closure device of similar
colour to that of natural cork.

6. A closure device as claimed in any one of
the preceding claims whose surface has been physically
treated, for example by shaving, sanding or texturing,
to bring its appearance closer to that of natural
cork.

R
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al so coenpares favourably to cork in density and also has a mcrostructure
of simlar appearance to that of 10 cork.. The texture of its external
surface 2 is already very cork-1like S | y enhanced by

col ouring and/or by physically treat Lﬁf% E%x @@ENf r exanpl e by

shavi ng, sandi ngWO®6/34886 uri ng. The flkicti fFlner t i s_bet weerCTHERPE01065
density 15 expanded pol ystyrene and gl ass conpare favourably to those
bet ween cork and glass. It should be noted Qowever t hat &"msmneaeiam&nkq,laced
some extent on absorption of liquid fromthe®contents of t
order . to achieve its effectiveness in sealing whereas the giu
devi ce of the present invention does not absorb liquids to any

degree. As is well known in the art, expanded pol ystyrene is conventlonally
produced by a bead proces%. usikmpkpsnwspénsﬁoa 3w | cladmesiaiinoanycohaiafic. A
bllowi ngeagent 25 eHeNpPlcddind iHlke hEth LI0minteOunlpbri Ads Pt Mol eum

et her fraction, ntane, 1s either |ncor£orated bef or e
pol yreri sati on ap;égted matter on its surfac
[}

5 8. A closure device as claimed in any one of
the preceding claims which is for use in wine bottles.

9. A method of making a closure device for a
container which method comprises steam moulding
10 expanded polystyrene beads in one or more cylindrical
moulds having a diameter substantially corresponding
to the diameter of the closure devices to be produced,
the steam moulding process being performed under
conditions such that a density of at least 0.03 g/cc
15 ~ is uniformly produced in the mouldings, the mouldings
being thereafter removed from the moulds and then, if
necessary, the mouldings are trimmed and cut to the
desired length of the closure device, and, if desired,
the mouldings are partially or wholly coated with a
20 sealing material, for example a polyurethane resin,
and/or with wax either before or after the optional
cutting to size. '

10. A method as claimed in claim 9 wherein the
25 mouldings are subjected to compression by rolling
under pressure in order to reduce their diameter.

11. A container, either empty or when containing
a liquid or a soliaqd, whenever comprising a closure

30 device as claimed in any one of claims 1 to 8 or when
made by the methed claimed in claim 9 or claim 10.
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pol ynmeri sati on the beads are inpregnated under- heat and pressure. The beads
are 'then processed by steam 30 moul di'ng..:- The beads are first pre-foaned
by heating in a steam bath. This causes the beads to expand and the
expansion is continued until they reach an appropriate level in the nould
correspondi ng t o WO/ r ed density. This may be determnmi ned byPET

35 positioned thernocouple which is arranged to cause the WO 96/ 34806
PCT/ GB96/ 01065 steamto be switched off when this point is reached. The
expanded beads are then allowed to stand fonfg4 hours to allow themto cool
to roeamtenperature and to allow air to diffuse into the cells so that the
cells 5 equilibrate with outside conditions. Then a steam noul di ng
process is performed. The beads are charged into a nould which is provided
with perforated walls to admt steam The nmould i's

+
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conpletely filledwth t the beads. Steamis then 10 passed-into the nould
causing the beads to swel | further and to weld with each other and take up
the shape of the $ﬁmaWMQmEﬁ labdi es of the cljsure—dqgfﬁgé be
substantlally cylln d itsel f,my be i fHigs>H E& M (bt a
plurality of cyllnd e inter¥nked esch_of P&RF ?uLanErs may
be several tinmes the eng e cl osure devices to be produced. \Wen
nmoul ding is conplete the nDuIdlngs are taken 20 iout of the noul ds,
trimred, cut to length, printed, textured, coated and waxed wth paraffin
wax, as appropri drgarMg: should be understood of course that the above-
nentloned specific procedure can be varied in many 25 respects w thout
departing fromthe scope of the invention as hereinafter clainmed. The

resulting closure devires carcbssureedéeilcdi f6etdycontaineeosbappisingch as
a bottle at this

a body of circular cross-section which is adapted to
5 fit in an opening in the container to seal said
container said body consisting essentially of a
moulded foamed closed-cell polymer which is expanded
polystyrene having a substantially uniform density of
at least 0.03 g/cc. '
10 _
2. A closure device as claimed in claim 1
wherein said body is substantially cylindrical.

3. A closure device as claimed in claim 1 or
15 claim 2 wherein the expanded polystyrene is coloured
so as to render the closure device of similar colour
to that of natural cork.

4, A closure device as claimed in claim 1 or
20 claim 2 having a surface which is partially or wholly
coated with a sealing material, for example a '
polyurethane resin and/or with wax, which may contain
colour so as to render the closure device of similar
colour to that of natural cork. |
25
5. - A closure device as claimed in any one of .
the preceding claims whose surface has been physically
treated, for example by shaving, sanding or texturing,
_ to bring its appearance closer to that of nhatural
30 " cork.

6. A closure device as claimed in any one of
the preceding claims which is painted and/or has
printed matter on its surface.

35
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sfage i f the noutdings—are of -suf-f+ciently small 30 “di amet er . However,
for greater pull Tﬁég&t}g}%}g@hﬁg ery di aneter noul dings are used which are -

‘réduced in size by %.g..by rol |'i ng,[Fpefs 5 FFpe=— Nt 0 a
“conventional cor kjjﬂ Eﬂﬂ houl d be genti oQbJH&&HEBEUABﬁm )anded 35
pol ystyrene does me elastiity as| cor k REPLNGEDG/ 348()6 :
PCT/ GB96/ 01065 -7- it is usually necessary to adjust conventionar cork

cinserters froma usual dianeter of 16 nmfor a conventional cork closure to
-a diameter of say 18 mmfor the closure device of the present invention, to

5 allow for this dipffer@nesosire! askiice! ¥sarkd aGlelde SRP ¥HY Gbrie RFEST on.
As nentioned above, the cl.osure_device na% he pressure treated, for. exanple
by rolling, to iﬁBgoggecedlng claims which 1s for use in wline bottles.

8. A method of making a closure device for a
S container which method comprises steam moulding
expanded polystyrene beads in one or more cylindrical
moulds having a diameter substantially corresponding
to the diameter of thé'closure devices to be produced, -
the steam moulding process being performed under
10 conditions such that a density of at least 0.03 g/cc
is uniformly produced in the mouldings, the moﬁldings
being thereafter removed from the moulds and then, if
necessary, the mouldings are trimmed and cut to the
| desired'length of the closure device, and, if”desired,
N 15 the mouldings are partially or wholly coated with a
i | sealing material,.for example a polyurethane resin,
D and/or with wax either before or after the optional
- cutting to size.

20 9. A method as claimed in claim 9 wherein the
' mouldings are subjected to compression by rolling
under pressure in order to reduce their diameter.

10. A container, either empty or when containing
25 a liquid or a solid, whenever comprising a closure '

device as claimed in any one of claims 1 to 7 or when
made by the method claimed in claim 8 or claim 9.
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the.elasticity‘of t he pol ystyrene. The closure duq
as it is pushed into a bottle 3 and provi des a s!

wi thdrawal the elasticity of the closure device | ation
of the sensation of a real cork being renoved fra ows the
cl osure device to 15 be reinserted if recrdpledk pes

el cl osure

retains rigidity thus providing nechani€da streng
device fromdistorting through bending when it i$ pushed into a boftle 4
and to provide purchase for extraction devices. The high density 20
expanded pol ystyrene is practically inpervious to gases and fluid of the
nature likely to be_encountered in w ne. Additional_ protectjon can be given
by treating the2¥ndtl¥n8PBRESPHes HAHR L0l G &4 E:O n]é’ TR i ng
such as pol yur eihg8er5. pdBenzially AD %mealsl&ciomoxae,am from tee

cl osure device of.the anentlo ﬁh sists essential Ie%y of an
expanded cl ose®RHF Dol YhBY, Spr &fE al5’| SEeFAtdEd %é‘l &%3‘5— Wi has a
substantial | y comstleatnatura: cork from the point of view of

the point of view of

structural integrity; and from
inadeguate elastic behavicur. Also, although it is

stated in the description of the patent specification

zhe complex

that the prcdiuction cost will be low,
structure of the product would indicate the contrary.
There is therefore still a demand for a
satisfactory alternative to cork closures for
containers, and particularly for liquid containers
such as wine bottles.
According to the present invention there is

provided a closure device for a container as specified

in claim 1.

.According to another aspect of the present

invention there is provided a method of making a

closure device for a container as specified in claim 9.

It should be noted that the closure device of the
inventicn does not contain an insert c? any other

material in its body.

Ixpanced pclystyrene is well known for

its very lcw Zensity and it is extensively employed,

for example, in packaging agplizations in which the
ene used may tvpically have a density

however, that

excanded polyszIyr
0 0.015 g/cc. It is important to no:2,
¢ =he pressnt invention is

(¢}

an essential novel feacture
that the polymeric material used has 2 Zensity of at

leas: 0.03 g/cc so tna: is mcre ccriarable in



densify of gredter than 0.03 g/cc throughout, and
partially or wholly surface coated with an i nper

exanpl e with pol yurethane and/or a wax to prevent [ gageopus
novenent through and around the cl osure device. , . A
cl osure device for a container conprising a Rephe s-1998t i on

which is adapted to fit in an opening in th® cont ai
cont ai ner said body consisting essentially of a

-

ded foaned cI skd- cel
pol ymer which i s expanded pol ystyrene having a substantially_ unrtorm

density of at least 0.03 g/cc. 2. A cl egfrfigdevice as clainmed in claiml1,

1. A closure device for a container comprising a
body of circular cross-section which is adapted to fit
in an opening in the container to seal said container
said body consisting essentially of a moulded foamed
closed-cell polymer which is expanded polystyrene

having a substantially uniform density of at least 0.03

g/cc.

2. A closure device as claimed in claim 1,
wherein said body is pressure treated to improve its

elasticity.

3. A closure device as claimed in claim 1 or 2,

wherein said body is substantially cylindrical.

4, A closure device as claimed in claim 1,2 or
3, wherein the expanded polystyrene is coloured so as
to render the closure device of similar colour to that

of'natural cork.

5. A closure device as claimed in claim 1, 2 or
3, having a surface which is partially or wholly coated
with a sealing material, for example a polyurethane
resin and/or with wax, which may contain colour so as
to render the closure device of similar colour to that

of natural cork.
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wher.ein said body i $ pressure treated to inprove i| |RERIACEMENT\SHEET| A

closure device as clained in claim1l1l or 2, wherein
substantially cylindrical. 4. A cl osure device a

JvJ

3, wherein the expanded pol ystyrene is col oured so}a

device of simlar colour to that of natural gReplace

sptvody TS

ﬁ 1,2 or

cl osure
98e as

| BTN 98,

claimed in claim1, 2 or 3, having a surfat® whichlis paftially or Wholly

coated with a sealing material, for exanple a pol yaretttane resin and/ or

w th wax, which may contain colour so as to render the closure device of
simlar colour to that of Malvsilrec@dvrice &5 clAMIDSIH earie Vb Pecadind ai ned
I n any preceding claim whose surface has been physically toreated, for
exanpl e by shavFhgimsawliosg Surf@acutiasybeen phigjigdalsly treated, for

example by shaving, sanding or texturing, to bring its

appearance closer to that of natural cork.

7. A closure device as claimed in any preceding
claim, which is printed and/or has printed matter on

its surface.

8. A closure device as claimed in any preceding

claim, which is for use in wine bottles.

9. A method of making a closure device for a
container which method comprises steam moulding
expanded polystyrene beads in one or more cylindrical
moulds to produce a moulding consisting essentially of
expanded polystyrene having a substantially uniform
density of atleast 0.03 g/cc, the mouldings being
thereafter removed from the moulds and then, if
necessary, the mouldings are trimmed and cut to the
desired length of the closure device, and, if desired,
the mouldings are partially or wholly coated with a
sealing material, for example a polyufethane resin,
and/or wax either before or after the sptionél cutting

to size.
10. A method according to claim 3, wherein the
moulding is pressure treated to improve its elasticity.
I
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appea}ance closer to that of natural cork. 7. kob~ag cl ai ned
i any preceding claim which is printed and/or i i

surface. 8. A cl osure device as clained in any ichis
for use in wine bottles. 9. A net hod of naklng . or.a
cont ai ner whi ch method conpri ses stean1nDuL%w! BRI C 3% eads

in one or nore cylindrical noulds to produce€ a no
essentially of expanded pol ystyrene having a substantially uniformdensity
of at least 0.03 g/cc, the noul dings being thereafter renoved fromthe
moul ds and then, if rﬂelcesslhrtyethcbré asuttaigedaie ciamme?d andl@ut wherehs

d d | th of the d f d '
parti al 1y or whasy TG i SHETAFTRY Fa PTRFeSFoon dRknEPLLInd.
polyur et hane re%dq] rgyég d%%<fﬂt epe{grgaﬁﬁcgfigg afgmggékonal cutting

to size. 10. A according to arm erei
12. A container, either empty or when containing
a liquid or a solid, whenever comprising a closure"
device as claimed in any one of claims 1 to 8 or when

made by the method claimed in any one of claims 9 to.

11.

T



moul.df ng is*pressure treated to inprove its elasticity. 04 JUN 1998 11.

A method as clainmed in claim9 or 10,. wherein the noulding is subjected to

conpression by rolling under pressure in order to reduce its di "'ﬁlb"" J@Fﬂ.‘_

A container, either enpty or when containing a liquid or a soli (gk8seneve

conprising a cl os%fievi ce as clained in any one of clains 1 :
1 . AllL PR
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{54) Title: CLOSURE DEVICE FOR CONTAINERS
(57) Abstract

A closure device for a container such as a wine bottle comprising
a body (1) of circular cross section, preferably cylindrical, which is . 3
adapted to fit in an opening in the container to seal said container said

body consisting essentially of a moulded foamed closed-cell polymer of

copolymer, preferably expanded polystyrene, having a substantially uniform

density of at least 0.03 g/cc. The closure device may be partially or wholly

coated with a sealing material (5), waxed, coloured and/or surface-treated

to render it even closer in appearance to cork, and printed on.
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