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The present invention relates to a beverage container

%
o
%, for ‘a carbonated beverage which enables a close~knit creamy
5 head to be formed on the beverage as it is dispensed so
o that it has an appearance similar to that of a beverage

dispensed from draught.

_ Such an appearance can be generated by causing shear
10 in the beverage, which encourages the liberation of small
bubbles of gas from the beverage, and these gradually
separate out to form the head.
GB-A-1,266,351 "discloses a number of beverage
15 containers where a secondary chamber is provided which
contains gas charged to a pressure substantially above
atmospheric pressure. In one example, the secondary
chamber is permanently in communication with the container
via a restricted orifice and is charged with gas under
20 pressure at the time of filling of the container. In
another example, the secondary chamber is filled with gas
and the restricted orifice sealed with gelatine or other
non-toxic substance which is intended to retain the gas
under pressure within the secondary chamber prior to and
25 during filling but which dissolves after contact with the
beverage for a period of time to open the restricted
orifice. In a further example, the restricted orifice is
provided in a flexible wall of the chamber which is exposed
to the pressure in the main body of the container, the
30 arrangement being such that pressure in the main body of
the container holds the region of the wall around the
restricted orifice sealed against a grommet until the
container is opened, whereupon the resultant release of
pressure results in the seal being broken' and permits the -
35 gas under pressure from the secondary chamber to jet into
the beverage through the r:estricted orifice. For a variety

This Sheet Has Been Refilaced

L




20 charged‘to a pressure substantially above atnospheric pressure.

one exanpl e,
t he cont ai ner

the secondary chanber is permanently in comrunication wt
via a restricted orifice and is charged with gas unger

pressure at the time of filling of the container. I n anot her 25

exanple, the

secondary chamber is filled with gas and the restricjed

orifice sealed with gelatine or other non-toxic substance which is \nt

to retain the

G8Sr8896hs Pr BERE BEWABED 48] $85 HWIAL Yndh e durhnir\l 0 ang"’

n
h

N
ed

during filling but which dissolves after contact wth the beverage 3 or,
a period of tiTeS?¥8%8pen the restricted orifice. In a further exanpl\e, tRS
restricted orifice is provided in a flexible wall of the chanber whickh is

exposed Lo the presshre-bnabyes5nl d: BOfeof o B8 80Lal N8t a1 Er Al

bei ng such that pressure™n

5

10

15

20

e marn ai he
instead of gas being jetted from the secondary chamber b

way of a restricted orifice, carbonated beverage or
carbonated beverage followed by gas, is jetted through a
restricted orifice to induce fine bubble formation in the
main body of the beverage. This system has been
commercialised, but it is widely accepted that jetting gas
only rather than carbonated beverage or carbonated beverage
followed by gas, provides better bubble nucleation and
hence better head formation. GB-A-2,183,592 discloses a
number of constructions wherein the secondary chamber may
be constructed as an integral part of the beverage
container or it may be formed as a discrete insert which is
deposited or pushed into a conventional form of can, bottle
or carton. Preference is expressed in GB-A-2,183,592 for
an insert which is retained in position, for example at the
bottom of the container, by an appropriate adhesive or by
mechanical means. However, there 1is described the
possibility of wusing a discrete insert which wmay be
suspended or float in the beverage in the container

- provided that the restricted orifice is maintained below

25

30

35

the surface of the beverage in the container on opening the
container. The possibility of loading or weighting the
insert to orientate the position of the restricted orifice

is described.

nt
9

EP-A-0,520,646 describes another proposal in which a

beverage container has an insert with a restricted orifice
which is arranged to jet gas only into the beverage. This
insert is charged with gas by inverting the container
promptly after it has been filled with beverage and the
headspace above the beverage in the container pressurised

so that the restricted orifice is exposed to pressure

within the headspace above the beverage in the inverted
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35 holds the region of the wall around the restricted orifice seal ed
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rel ease of pftessure results in the 2 seal being broken and pernmits the

gas under pyessure fromthe secondary chanber to jet into the beverage
throwgh the restricted orifice. For a vaﬁgety of reasons, none of these
desig haye met with comrercial success.” 5 GB-A-2,183,592 discloses a

bever ag&
chanber

mﬁ?n ed orifice, carbona everage ~ or
" inverted during the pressurization stages, including

pasteurisation, results in the insert being filled with a
significant amount of beverage, thereby losing all the
5 benefits to be achieved by ejection of gas only under
r/ pressure from the insert when the container is opened. In
practice, this can occur when there is an unforeseen
production line stoppage which resulfs in containers being
stopped before inversion. Additionally, during

10 pasteurisation, containers frequently fall over and are
pasteurised on their side, in which orientation it is
possible for substantial amounts of the beverage to enter
the insert, especially since a high pressure exist< in the
container as a result of heating of the sealed container to

15 the pasteurisation temperature.

WO-A-91/07326 discloses a system in which an insert
which jets gas only into the beverage in the main body of
the container is pre-pressurized with gas and includes

20 closure means. The closure means remains sealed before
filling and during the container filling operation but when
the beverage container is subsequently opened, de-pressuri-
zation of the beverage container results in the insert
releasing a surge of gas from a restricted orifice into the

25 beverage to "seed" the required nucleation of dissolved gas
bubbles to produce the required rich creamy foam. This
system has met with considerable commercial success.
Since the insert is sealed at all material times before the
container is finally opened by the consumer the container

30 and insert combination can be filled as easily, simply and
quickly as conventional container. A disadvantage of this
type of system is that the insert may contain a residual
pressure after the container has been emptied. There is
a risk a consumer will cut open the empty container and

35 thus be able to interfere with a pressurised insert.
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where the insert floats in the liquid in the container.

Although some of the prior art noted above does
disclose the general idea of a floating insert none of the
commercially adopted systems have used a floating insert.
In general most of the systems which have been adopted rely
on the insert being in a fixed position either to ensure
that it works effectively on opening of the container or to
ensure that it is charged with gas during pasteurisation.
For example, if the insert described in EP-A-0,520,646 is
displaced from its 1location adjacent the base of the
container, when the container is inverted, the restricted
orifice is not in the héadspace during pressurisation and
pasteurisation. Accordingly, the insert is filled with
beverage and so does not operate as effectively as possible

as a result of jetting liguid rather than gas.

Another problem which occurs with fixed inserts
results from the way in which a container is handled during
opening. When opening a bottle with a crown cork type
closure the bottle is often tipped almost horizontally if
opened using a fixed opener. Equally when opening an easy
open feature, either a ring pull or a stay-on-tab on a can
it is common to tilt the can on opening. In both cases,
immediately after opening the closure the container is then
tipped to dispense its contents. These actions can result
in the restricted orifice of the insert not being immersed
in the beverage whilst gas is being jetted from it. In
such a case the insert does not function correctly.

According to the present invention, a carbonated
beverage container includes a floating hollow insert-having
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_ﬂp055|b|I|ty of S|ng a dlscrete insert which may be 25 suspended or fl oat
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t he cont ai ngr .- | oadi ng or weighting the insert to
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w be jetted from the insert, and in that the insert is

5 arranged to float on the beverage with the first one-way
valve in a headspace above the beverage, and with the

second one-way valve below the surface of the beverage.

The present invention provides a beverage container

10 with an insert which jets gas into the beverage through a
valve, creating shear and so causing liberation of small
bubbles of gas upon opening of the container, yet does not
require the insert to be pre-pressurized. As the insert
floats on the beverage, the insert may be dropped into the

15 container before or after f£filling, and therefore the
assembly of the container and insert is much simpler than

for containers in which the insert is fixed in the
container or is an interference fit in the container. As

the insert floats, the problems of orientation, including

20 gas not being jetted into the beverage, and beverage
entering the insert, which are associated with fixed
inserts, are overcone. Further, the nature of the
containers is not critical since it is not necessary to

form an interference fit with them, oxr adapt them

25 specifically to hold the insert at a particular location.

At least the second one-way valve is preferably a
duckbill valve. Duckbill valves are particularly
advantageous as the size of the aperture through which gas

30 is jetted changes with pressure difference across the
valve. This ensures that the velocity of gas Jjetted
through the valve is substantially constant during jetting.

The first one-way valve, which is preferably also a

35 duckbill valve, may have a pre-loading, which requires the
pressure difference across the valve to exceed a pre-
determined level for the valve to open. In this way, after
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valve created as a result of its immersion for example dos

5 not open the valve, and therefore no beverage enters th
insert. The second one-way valve may be mounted in the
insert so that its inner end is above the bottom of the
insert. In this way, in the very unlikely event of any
Beverage entering the insert, this collects below the

10 opening of the valve, and so is not be jetted into the
beverage in the container upon its opening. By ensuring
that substantially no beverage is Jjetted from the insert
into the beverage in the container, the head enhancing
effect created in the beverage is improved.

15

The insert may be moulded from a plastics material
such as polypropylene, or be formed of metal such as
lacquered aluminium, lacquered tin plate, polymer coated
aluminium, polymer coated tin plate or tin free steel.

20 Where the insert is made of metal and the container is also
made of metal, they are preferably both made of the same
metal to facilitate recycling. In the case of a plastics
insert, the insert is preferably moulded in two parts which
are snap-fitted or welded together. Preferably the insert

25 has two substantially hemi-spherical ends connected by a
substanﬁially tubular portion, with the two one-way valves
being provided in the curved walls of the tubular portion
of the insert, and is arranged to float with its
longitudinal axis parallel to the surface of the beverage.

30 This is particularly advantageous as the insert is easily
able to rotate into the required orientation with the
second one-way valve below the surface of the beverage.
This shape is advantageous for a floating insert. By
controlling its buoyancy a large volume of gas can be

35 contained within the insert, whilst it is arranged to float
with only a small amount of the insert being above the
surface of the beverage. With the insert arranged in this
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The insert preferably includes a deformable portion so
that, in its non-deformed state, the insert does not block
or pass through a dispensing aperture of the container, and
in its deformed state can be inserted into the container
10 via the dispensing aperture. The deformable portion

preferably comprises a protrusion formed integrally with

the remainder of the insert. The insert may be made from

a resilient material, and be thin enough for it to be

deformed around the protrusion or, alternatively the
15 protrusion .may be surrounded by a thinned or weakened

portion. The first one-way valve is preferably located in

‘the protrusion. This thus increases its freeboard so

assisting it in remaining above the surface of the

beverage.
20
Alternatively, where the hollow insexrt is manufactured
from metal, it preferably has a substantially circular base
in which is mounted the second one-way valve, and an
inverted cup shaped upper part which forms the side walls
25 and top. The first one-way valve is mounted in the top.

The side walls of the insert ére preferably flared

outwardly towards the bottom and the base received in this

outwardly flared portion and held in place by rolling the

bottom of the side walls to form an annular recess. In this
30 case, it is advantageous to include a sealing material such

as a can seal lining compound in the annular recess to seal

the two parts of the insert together. Further, the

compound covers the cut edges of the base and side walls,

preventing these from corrosion which may otherwise impair
35 the flavour of the beverage.



30 Since the insenri; aled at ‘all material times before the container
is finally opened by eplackk cont ai ner and insert conbi nation can
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di sadvantage of this is that the insert nmay contai\n a
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wall of the insert.

The valves are mounted through holes in the top and
base of the insert, the holes preferably having a diameter
slightly smaller than the outside diameter of the valves.
In this way, the edges of the holes bite into the elasto-

10 meric valves to some extent, and this protects the cut
edges and prevents them contacting the beverage and
corroding. -

Preferably the insert is arranged so that its second

15 valve is always below the surface of the beverage by
providing orientating means, symmetrically arranged
relative to the second valve. The insert is preferably
symmetrical about a vertical axis with the first and second
valve being located on this axis. The orientation means

20 may have a positive or negative buoyancy relative to the
beverage in which it is used. However, it is preferred
that the material from which the insert is made has a
negative buoyancy and that the base of the insert has a
greater wall thickness.

25

The effective volume of the inside of the insert is
preferably between 2 and 7 ml, depending upon the size of
the container, and the type of beverage.

30 Particular examples of the present invention will be
described with respect to the accompanying figures in
which:~

Figure 1 shows a sectioned perspective view of a first
example of an insert for use in a container according to

35 the present invention;

Figure 2 shows an enlarged sectional view of a portion
of the insert of Figure 1;
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5 according to the present invention;

Figure 5 shows an enlarged sectional view of a portion

of the insert of Figure 4;
Figure 6 shows a cross-section of a can containing a
béverage, and the insert of Figure 4;
10 Figure 7 shows a cross-section of a bottle containing
a beverage, and the insert of Figure 4; and,
Figure 8 shows a non-return valve.
Figure 1 shows a sectioned perspective view through a
15 first example of an insert for a container according to the
present invention. The insert 1 is made from lacquered
aluminium and is designed for use in an aluminium container
to facilitate recycling. The insert 1 has a circular base
2. The base 2 has a thickness of between 0.5 and 1lmm. The
20 sides and top 3 of the insert 1 are integrally formed in an
inverted cup shape from aluminium of 0.2mm thickness. The
thicker aluminium of the base 2 means that the insert 1
floats with the base 2 lowermost. A first one-way valve 6
is mounted in the top of the insert, and a second one-way

25 valve 7 is mounted in the pase 2.

' As shown more clearly'in Figure 2, the side walls are

flanged outwardly towards the bottom for receiving the base

2, and the edge 4 is rolled over to hold the base 2 in

30 position. The base 2 has an indented annular portion 8,
which is arranged towards the outside of the base 2. This

is used to centre the base 2 with respect to the side walls

of the insert 1. A sealing material 5 such as a foamed can

seal lining compound is used to seal the side walls and

35 base. This has two functions. Firstly, the compound seals
the base 2 against the rolled end 4 of the side walls,
thereby sealing and retaining the base 2 in position.
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Both the one~way valves 6, 7 are TPE duckbill valves.
The holes for the valves 6, 7 are of a slightly smaller
diameter than the diameter of the tubular body portion of
the duckbill valves 6, 7, so that the edges of the hole
10 bite into the valve 6, 7. This helps retain the valve 6, 7,
and prevents the cut edges of the insert 1 from being
exposed to the beverage and corroded. The valves 6, 7
include an annular rib and a flange, which are positioned

on either side of the hole to retain the valves 6, 7.

15
The internal volume of the insert 1 depends upon the
beverage 11 contained in the can 10, but is typically
between 2ml and 7ml.
20 Figure 3 shows the insert 1 as described above in a

can 10 containing a carbonated beverage 11. When filling
the can 10, the insert 1 is dropped into the can 10, and
the can 10 and insert 1 are together flushed with inert gas
to remove any oxygen from the inside of both can 10 and
25 insert 1. The can 10 is then filled with carbonated
beverage 11, dosed with liguid nitrogen, and sealed. After
sealing the can 10, the contents are heated to pasteurise

the beverage 11.

30 During heating, the pressure in the can 10 increases.
The increase in pressure causes the first one-way valve 6
to open and gas from the headspace to enter the insert 1.
The internal pressure of the insert 1 does not exceed the
internal pressure of the can 10, so the second one-way
35 valve 7 remains closed. After pasteurisation, the beverage
11 cools and éhe internal pressure of the can 10 decreases.
The internal pressure of the insert 1 then exceeds the
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cont ai® r-q ‘ valve 7 opens allowing gas from the insert 1 to be ejected
into the beverage 11. In this way, the internal pressure
of the can 10 and the insert 1 remain in equilibrium.

Upon opening of the can 10, the internal pressure of
the can 10 rapidly vents to atmospheric pressure. At this
time, the internal pressure of the insert 1 is higher than
that of the can 10, and accordingly gas from the insert 1
is jetted into the beverage 11 via the second duckbill

valve 7. The jet of gas causes shear in the beverage 11

with a resulting liberation of a number of small bubbles
which, as they rise through the beverage 11 in the’can 10,
form nucleation sites which trigger the liberation of
15 further small bubbles throughout the beverage 11. As the
beverage 11 is poured out of the can 10 and into a
receptacle such as a drinking glass the bubbles from the
top surface of the beverage are intimately mixed with the
remainder of the beverage as it is dispensed. This
20 triggers the release of further small bubbles throughout
the beverage to give the appearance of dispensing the

beverage 11 from draught.

The use of a duckbill valve 7 for jetting gas is

25 espec1a11y ‘beneficial 51nce, as the pressure difference
between the inside of the insert 1 and the 1n51de of the

can 10 reduces, the size of the aperture of the duckbill
valve 7 also reduces, and the velocity of gas jetted into

the beverage remains substantially constant until the

30 internal pressures of the insert 1 and can 10 are substan-

tially the same.

Figure 4 shows a second example of an insert 20 for

use in the present invention. This insert 20 is made from

35 plastics, and is especially useful where the container is
a bottle.
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The insert 20 includes a deformable portion 27, so
that in its non-deformed state, the insert 20 is unable to
pass through a dispensing aperture of a container, yet in
its deformed state is able to pass through the aperture to

10 allow the insert 20 to be inserted into the container. In
this way, it is possible for the insert 20 to easily be
inserted into a container, for example through the neck of
a bottle, yet, when beverage is dispensed from the
container the insert does not block or pass through the

15 dispensing aperture. The deformable portion 27 is a
protrusion provided on the upper part 23 of the insert 20.
The upper part 23 of the insert 20 is formed entirely of
thin plastics material allowing the insert to be deformed,
although a weakened portion may alternatively be provided

20 to allow the insert to be deformable. A first valve 28 is
mounted in the protrusion 27.

The lower part 24 of the insert 20 is made with a

greater wall thickness than the upper part 23 so that the

25 insert 20 tends to float with the lower part 24 lowermost
since the plastics material has a negative buoyandy. The
lower part 24 includes a central recess 25 in which the
second one-way valve 29 is mounted. In this way, the second
one-way valve 29 is protected from damage by the walls of

30 the insert 20 which surround the lips of the valve 29.
Further, the opening of the second one-way valve 29 inside

the insert 20 is above the bottom of the insert 20. In the
unlikely event of liquid entering the insert 20, the liquid

will be below the height of the opening of the valve 29,

35 and so no liguid will be jetted from the insert 20 when the

container is opened.



.spéci fically to hol'd the-insert-at a particular location. 30 At |east the

second one-way val vgdg.pPheherably a duckbill valve. Duckbi ||  val ves
ﬁ ﬁ%ﬁhe size of the aperture through which
I

are particularly ad
gas is jetted change
Thi s?p nsureﬁ that th gas jet{gd through the valve is

subst@antial/ly constant during jetting. The first one-way valve, which

is peefepgbly al so [ y. V, re- ' i requires

he preacire di 1P ereloun bt FhiEs Fuochs Gofel far g0 U ol Gheck
L
Fe

& wall. The lower part 24 includes a first upstanding rib 32

'Ie di fference across the 35 val ve.

20 includes a circumferential groove 31 around its side

which is shaped to interlock with the groove 31. This

5 arrangement allows the upper part 23 and the lower part 24
to snap fit together. A second upstanding rib 33 extends

from the lower part 24, and contacts the inner face of the

side wall of the upper part 23, opposite the circum-
ferential groove 31. When the upper and lower parts 23, 24

10 of the insert 20 are snap fitted together, the opposed ribs
32, 33 sandwich the side wall of the upper part 23, thereby
retaining the two parts 23, 24. When a pressure difference
exists between the inside and outside of the insert-20, the

ribs 32, 33 prevent radial movement of the side walls of

15 the upper part 23, and thereby prevent the upper and lower
parts 23, 24 from disengaging when the insert is subjected

to large pressure differences between its inside and

outside.

20 Figure 6 shows the inclusion of the second example of

insert 20 in a can 35.

Figure 7 shows a bottle 40 including the second

example of the insert 20. To f£ill the bottle 40, the

25 insert 20 is deformed and pushed through the neck of the
bottle 40. When the insert 20 is in the bottle 40, it
returns to its normal state, in which it is too large to

fit through the neck of the bottle 40. The bottle 40 and
insert 20 are then flushed with inert gas to remove any

30 oxygen, and the bottle 40 is filled with beverage 11, dosed
with ligquid nitrogen and sealed. The beverage 11 is then
heated to pasteurise the beverage 11, and this increases

the internal pressure of the bottle 40. As with the first
example described above, internal pressure of the insert

35 also increases as gas enters the insert 20 via the first
one-way valve 28. When the bottle 40 is opened, the gas
inside the insert 20 jets into the beverage 11 causing



determ ned IeW’lakSlfeeuHaﬁh&anhacaito open. In this way, after 5 the insert has

been pressurlz kely event of the first one-way val ye being
subner ged beIo f the beverage, a snall pressure difference
across the val ve crea e result of its imersion for exanple §oes not
open the val ve, and therefore no beverage e ers the 10 I nsert.

second one-way val ve may be nounted in the insert so that its inner
above the bottoshe&arthdsi hherbevéradgdilst vay dispdrmederit urs inad p

any Dever age sk Ml Nadeittil dd'eadiohBidiabelRY hARkoBE dot

val ve, and so i S not jetted into erage 1 n the contalner pon
its opening. B§O%en3dsr angesnAt §§b§hanprgll¢9th9nb@\7e|ﬁ@§e sos the tiagexito\ he
insert into thelgeﬁseaa%chaehhsn&naﬁéﬁéﬁseahslohaa@ﬁﬁh%@ Revakheet 11.

created in ghe beverage is inproved

Other valves can be used in place of a duckbill valve.
Figure 8 shows a non-return valve 50 comprising a hollow.
body having a circular cross-section with an upper end wall
51 having an inlet port 52, and a lower end wall 53
10 including a restricted orifice 54. The inner surface of the
lower end wall has a pair of lugs 55 projecting therefrom.
A circular disk valve 56 is p}ovided within the body. When
a pressure is exerted from the outside of the body through
the restricted orifice 54, the valve disk is urged towards
15 the upper end wall, and seals the inlet port 52 to prevent
the flow of gas through the body. When pressure is applied
through the inlet port 52, the valve disk 54 urged onto the
lugs 55, which prevent the disk 56 from sealing the
restricted orifice 54. Accordingly, gas can flow through

20 the valve 50.



.20 The_ insert may be noul ded froma plastics material such as
polypropylene or be forned of netal such as |acquered al um nium |acquered

‘tin plate, nium polymer coated tin plate or tin free
steel. Were t”llmlr"mnm uﬂm'e of metal and the container is also 25
made of netal, *théy are" preférably both nmade of the sanme netal to
faci9ljtate, recycllng In the case of a ptAastics insert, the insert is -
prefer Iy/nnulded in two parts which_are_spap-fitted or wel ded together.
Pref‘ebcs‘bﬂy the insert has two substg-ﬁ-liv—é-l—ﬁyl‘—hgm spherical ends connected
substantially tubular portion, with the two one-way val ves bei ng

by a, 3
e B e ke LA S o A
beverg. e. Thhsllewpansertl hahlyngdmibmgmsa,s t¢hayaceerisedeani lthat
the valve means includes a first one-way valve arranged to
allow gas to enter the insert, and a second one-way valve
arranged to allow gas to be jetted from the insert, and in
that the insert is arranged to float on the beverage with
the first one-way valve in a headspace above the beverage,
10 and with the second one-way valve below the surface of the

beverage.

2. A carbonated beverage container according to claim 1,
in which the second one-way valve is a duckbill valve.

15
3. A carbonated beverage container according to claim 1
or 2, in which the first one-way valve has a pre-loading,
so that the pressure difference across the valve must
exceed a predetermined level for the valve to open.

20
4. A carbonated beverage container acéording to any of
the preceding claims, in which the insert is moulded from

a plastics material.

25 5. A carbonated beverage container according to claim 4,
in which the insert is moulded in two parts which are snap-
fitted or welded together.

6. A carbonated beverage container according to claim 4
30 or 5, in which the insert has two substantially hemi-
spherical ends connected by a substantially tubular
portion, with the two one-way valves being provided in the
curved walls of the tubular portion of the insert, and is
arranged to flcocat with its longitudinal axis parallel to
35 the surface of the beverage.

This Sheet Has Been Re!ilaced
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.35 able to rotate—ntothe Ttequired orientation with the second one-way

val ve .bel ow the s
floating rnsert.
can be -cont ai ned

u rage. This shape is advantageous for a
wj m" L“ Eﬂ ﬂi ng its buoyancy a large volunme of gas 3
serw, whilst it is arranged to float with :

only a small anount of the insert being above +fe surface of the beverage,y

Wth the insert ar
required, and this

angbhe S ARET RS, PV EEAR, SR IR (HUST L UA C0 any\

cont ai ners and doesfntther goedinge cladmssi zein cohfiehnehe usesent tihéﬂhﬁies 3
head enhancyng ' NS@Lk3rmable portion so that, in its non-deformed stati}

10

15

20

25

30

35

the insert does not block or pass through a dispensiné
aperture of the container, and in its deformed state can be

“inserted into the container via the dispensing aperture.

8. A carbonated beverage container according to claim 7,
in which the deformable portion comprises a protrusior
formed integrally with the remainder of the insert.

9. A carbonated beverage container according to claim 8,
in which the insert is formed from a resilient material,
thin enough for it to be deformed around the protrusion.

10. A carbonated beverage container according to any one
of claims 8 or 9, in which the first one-way valve is

located in the protrusion.

11. A carbonated beverage container according to any of
claims 1 to 3, in which the container is formed from the
same material as the insert to facilitate re-cycling.

12. A carbonated beverage container according to claim 11,
in which the insert is made of metal, and has a substan-
tially circular base in which is mounted the second one-way
valve, and an inverted cup shaped upper paft which forms
the side walls and top, 'in which is mounted the first

one-way valve.

13. A carbonated beverage containerxr according to claim 12,
in which the side walls of the insext are flared outwardly
towards the bottom and the base received in this outwardly
flared portion and held in place by rolling the bottom of

the side walls to form an annular recess.

This Sheet Has Been R
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_10 The insert preferably includes a defornable portion so that, in
its non-deforimed state, the insert does not block or pass through a

~di spensi ng aperm W “n m iner, and in its deforned state can be
inserted intg tl “m u amu Ft he di spensi ng aperture. The def ormabl e

portkon 15 . prefercablky Bonpri‘ses a protg,lsi on formed integrally with the

remarder of the insert. The insert nmay be nade froma resilient material,

and’d@ﬁgﬂbi A fE'OUQR éﬁbéﬁaigah@exﬁl@iﬁm DKL R Y @iigIFo0B185m 13,

alterﬁ@tlvel protrusion, may be Surrounded b I pne r weakened 20
por téonds Thlanf P’lhs‘{crbn% #&8 L4BBy CqWPHRd ot gp AP ]dtda?‘glenqthr?e PPBE+si on.
Th|§ %bué I neggasg8s its freeboard so assisting it in remaining above t he
surf®ge/ of the beverage. 25 Al ternatively, where the hollow insert
S rrgl?;lfactured .

15. A carbgnated beverage container according to any one

of claims 12 to 14, in which the base of the insert

/
F

includes an annular indented portion arranged towards the
outside of the base to centre the base with respect to the
side wall of the insert.

10
16. A carbonated beverage container according to any one
of claims 12 to 15, in which the first and second one-way
valves are mounted through holes having a diameter slightly
smaller than the outside diameter of the valves.

15
17. A carbonated beverage container according to any of
the preceding claims in which the insert includes orien-
tating means, symmetrically arranged relative to the
second valve.

20
18. A carbonated beverage container according to any of

the preceding claims, in which the insert is symmetrical
about a vertical axis with the first and second valve being
located on this axis.

25
19. A carbonated beverage container substantially as shown

in, or described with respect to, any of the accompanying

drawings.
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frommetal, it preferably has a substantially circular base in which is
nount ed the second one-way valve, and an inverted cup shaped upper part
which forms the side walls and top. e Wadarval ve «bss 'mounted in
the top. 30 The side walls of the1 Flvma'd! &f 6™ pre erably flaked
outwardly towards the bottom and the basg received in this outmargly flared
portion and held.in place by rollingithe Bott om of _the.side_wabl s\to form
an annul ar recess. In this case, i)t J g AN} ggepus to include a s\eal i ng
mat erial such 35 as a can seal PFnrng—Cunpuungfin the annul ar recess to
seal the two parts of the insert together. Further, the conpound\covers
the cut edges of the base and siggy#RhEE: cONTAINER

S A carbonated beverage container (10, 35, 40) 1ncludln§
a hollow insert (1, 20) which floats on the beverage (11),. \
The insert (1, 20) has two one-way valves (6, 7, 28, 29),
one (6, 28) of which allows gas from a headspace above the
peverage (11) to enter the insert (1, 20), the other (7, "-\ _.
10 29) allowing gas from the insert (1, 20) to be jetted into
the beverage (11) upon opening the container (10, 35, 40). \
This jet of gas into the beverage (11) causes shear, and
the liberation of gas bubbles which form a cldse-knit \
creamy head on the beverage (11) once dispensed.
15 _
(Figure 7]
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8‘breventing these from corrosion which may otherw se inpair the flavour of
* the beverage. The base of the insert preferably includes an annular 5
‘indented portion arranged towards the outside of the base. This is used to
cent the base with respect to the side wall of the insert. The valves are
nount e arough holes in the top and 10 base .of the insert, the holes
preferably having a dianeter slightly smaller than the outside dianeter - of
the valves. 'In this way, the edges of the holes bite into the el asto-
val ves to sone extent, and this protects the cut edges and prevents them

contacting the beverage and 15 corroding. Preferably the insert is
arranged S0 that its second .
-' Fig.1.
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val ve is al ways bel ow the surface of the beverage by providing orientating
means, symmetrically arranged 20 relative to the second valve. The
insert is preferably symetrical about a vertical axis with the first and
second val ve being located on this axis. The orientation neans may have a
positive or negative buoyancy relative to the beverage in which it is used.
However, it s preferred 25 that the material fromwhich the insert is
made has a negative buoyancy and that the base of the insert has a greater
wal | thickness. The effective volunme of the inside of the insert is 30

pref erabl y/ between 2 and 7 m, dependi ng upon the size of the container,
and the type of beverage. BRI EF DESCRI PTI ON OF DRAW NGS 35

Parti cul exanpl es of the present invention will be

;

Fig.6. Fig.3.
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.described with respect to the acconpanying figures in which:- 9 Figure 1
shows a sectioned perspective view of a first exanple of an insert for use

in a container according to the present invention; Figure 2 shows an

enl arged sectignal view of a portion 5 of the insert of Figure 1; Figure 3

shows a crossy/section of a can containing a beverage, and the insert of

Figure 1, Figure 4 shows a sectioned perspective view of a second exanpl e
of an inserf/ for use in a container

32 %
—33
- 24
ZB __
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40 according to the present invention; Figure 5 shows an enl arged
sectional view of a portion of the insert of Figure 4; Figure 6 shows a
cross-section of a can containing a beverage, and the insert of Figure 4;
15 Figure 7 shows a cross-section of a bottle containing a beverage,
and the insert of Figure 4; and, Figure 8 shows a non-return val ve.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS 20 Figure 1 shows a sectioned
perspective view through a fij axagple of an insert for a container

according 40 theFﬁi e I NVE insert 1 is made from | acquered
al um niunyand is'd §fg ed fo

) y al um ni um cont ai ner 25 to
facilitaye recycling. The ig ¢ a circul ar base
/

= . Fig.8.
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. REPLACEMENT SHEETS SG
Ereebatfion : ageda..itu' @kgxﬂbéo between 0.5 and 1mm The sides and top 3 h
of t@'eﬂié@%grt ®edw eagal g {ormed in an inverted cup shape from
. al Uy A q)Opa n AR &l The thicker alumniumof the base 2 neans
=-f/ Ivet'%’tré ser. éd}ﬁto g@ﬁ«t—s M th the bage 2 |owernost. A first one-way

'S nmou 3@2 gﬁﬁ@% the insert, and a second one-way val ve 7
|s m)unt e& aﬁﬁc ei)a h)WBBPERACE COONTAINER gure 2, the side walls
4111'\7\mﬁ1 iltowaltds the bottomfor receiving the base 2, and
the edge 4 is rolled over to hold the base 2 in position. The base 2 has
an i ndented anTECHNI FAE This is the replacenent sheet

5 The present invention relates to a beverage container
for a carbonated beverage which enables. a close-knit creanmy
head to be formed on the beverage as it is dispensed so
that it has an appearance similar to that of a beverage
dispensed from draught.

10 ’
BACKGROUND ART

_ Such an appearance can be generated by causing shear
in the beverage, which encourages the liberation of small

15 bubbles of gas from the beverage, and these gradually
separate out to form the head. |

GB-A-1266351 discloses a number of beverage containers

where a secondary chamber is provided which contaihs gas

20 charged to a pressure substantlally above atmospheric
pressure. In one example, the secondary chamber is
permanently in communication with the container via a
restricted orifice and is charged with gas under pressure

at the time of filling of the container. . In another

25 example, the secondary chamber is filled with gas and the
~ restricted orifice sealed with __gelatine or other non-toxic
substance which is intended to retain the gas under
pressure within the secondary chamber prior to and during
£filling but which dissolves after contact with the beverage

30 for a period of time to open the restricted orifice. 1In a
further example, the restricted orifice is provided in a
flexible wall of the chamber which is exposed to the
pressure in the main body of the container, the arrangement
being such that pressure in the main body of the container

35 holds the region of the wall around the restricted orifice
sealed against a grommet until the container is opened,
whereupon the resultant release of pressure results in the

This is the replaoemént sheet



10 which is arranged towards the outside of the base 2. This is used to
centre the base 2 with respect to the side walls of the insert 1. A sealing
material 5 such as a foamed can seal |ining conpound is used to seal the
“side walls and 5 base. This has two functjions. Firstly, the conpound
seal s the base 2 against the rolled end 4 of the side walls, thereby

covers the cut SescBeing BE0ed SRaNREHRLCE, £HE SR YnahHCoERERRLEC cFon

cut edges, and tlte serondary chameelr remiet ieodinghebeyerage throughithe
o1 "o SosPeftrioep L ent,, ool USrS0Ry BY JOUGHS Ol B BRoge

di ameter than tdesignsehaye oret HeithermreBeiyl peREFess of
5

GB-A-2,183,592 discloses a beverage container wherein,

instead of gas being jetted from the secondary chamber by

way of a restricted orifice, carbonated beverage or
carbonated beverage followed by gas, is jetted through a

10 restricted orifice to induce fine bubble formation in the

main body of the beverage. This system has been

commercialised, but it is widely accepted that jetting gas

only rather than carbonated beverage or carbonated beverage

followed by gas, provides better bubble nucleation and

15 hence better head formation. GB-A-~2,183,592 discloses a

number of constructions wherein the secondary chamber may

be constructed as an integral "part of the beverage

container or it may be formed as a discrete insert which is

deposited or pushed into a conventional form of can, bottle

20 or carton. Preference is expressed in GB-A-2,183,592 for

an insert which is retained in position, for example at the

bottom of the container, by an appropriate adhesive or by

mechanical means. However, there is described the

) possibility of using a discrete insert which may be

25 suspended or float in the beverage in the container

provided that the restricted orifice is maintained below

the surface of the beverage in the container on opening the

container. The possibility of loading or weighting the

insert to orientate the position of the restricted orifice

30 is described. '

EP-A~0,520,646 describes another proposal in which a
beverage container has an insert with a restricted orifice
wﬁich is arranged to jet gas only into the beverage. This

35 insert is charged with gas by inverting the container
' prbmptly after it has been filled with beverage and the
headspace above the beverage in the container pressurised

This is the replacement sheet
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t he duckbill

val ves 6, 7,

6,7. This helps retain the valve 6,7, and prevents the cut edges of the
insert 1.from being exposed to the beverage and corroded. The valves 6,7

Tnclude an 20

annular rib and a fl ange, ich are positioned on either

si'de of the hole to retain the valves 6, 7. he internal volunme of the

ToELL L, SR A epkeuanckd OBk a4 | O | Bk e Pdsbure

typically 25

n gur e I nsert

descri bed above¥Wikhincihe) headanace nabaveatbenhevenndrriethe yverted

filling the cancdfitaiherinsealilhreS t§ WHfrd N"ERat NEhEaBoARainRY Femailrfae

can 10 and insert 1 are tqQgether flushed with.,inert gas.to renove any.,
¥ertiedor ag

oxygen from thelP

BiRIcakn®o BRESPHTdZAtionT,Etagesyo 1D ng

filled withscarpasteatiisation, results in the insert being filled with a

10

15

20

25

30

35

significant amount of beverage, thereby losing all the
benefits to be achieved by ejection of gas only under

pressure from the insert when the container is opened. In

practice, this can occur when there is an unforeseen
production line stoppage which results in containers being
stopped before inversion. Additionally; during
pasteurisation, containers frequently fall over and are
pasteurised on their side, ' in which orientation it is
possible for substantial amounts of the beverage to enter
the insert, especially'since a high pressure exists in the
container as a result of heating of the sealed container to
the pasteurisation temperature.

WO-A-91/07326 discloses a system in which an insert
which jets gas only into the beverage in the main body of
the container is prerressurized'with gas and includes
closure means. The closure means remains sealed before
£illing and during the container f£illing operation but when
the beverage' container is subsequently opened, de-pressuri-
zation of the beverage container results in the insert
releasing a surge of gas from a restricted orifice into the
beverage to "seed" the required nucleation of dissolved gas
bubbles to produce the required rich creamy foam. This
system has met with considerable commercial success.
Since the insert is sealed at all material times before the
container is finally opened by the consumer the container
and insert combination can be filled as easily, simply and
guickly as conventional container. A disadvantage of this
type of system is that the insert may contain a residual
pressure after the container has been emptied. There is
a risk a consumer will cut open the empty container and
thus be able to ihterfgre with a pressurised insert.

so that the edges of the hole bite into the valve

This- is the replacement sheet
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“beverage 11, dosed with liquid nitrogen, and sealed. After sealing the can
10, the contents are heated to pasteurise 35 t he beverage 11. Duri ng
_heating, the pressure in the can 10 increases. The increase in pressure
“causes the first one-way valve 6 to open ang gas fromthe headspace to
enter the insert 1. The internal pressure of the insert 1 does not exceed

the 5 internal pregouAL9®fof B8 M sdibsed 4 RRr§LEaPdeOREMMBY JRIWE in
remai ns cl osed. After, pasteurisation, the beverage 11 cools and the

internal pressufRioR the RESSSEF1RR] SA% dnsart iqanheyfgrmeds and Jounted

insert 1 then exitiils the ivdvermde peoataifepl t hencabstl extinpldis, seaned
one-way insert is mounted so that, in use, it is located at a
5 = fixed position. However, an example is also described

where the insert floats in the liquid in the container.

Although some of the prior art noted above does

disclose the general idea of a floating insert none of the

10 commercially adopted systems have used a floating insert.
In general most of the sjstems which have been adopted rely

" on the insert being in a fixed position either to ensure
that it works effectively on opening of the container or to
ensure that it is charged with gas during pasteurisation.
15 For example, if the insert described in EP-A—0,520,546 is
displaced from its location adjacent the base of the
container, when the container is inverted, the restricted
orifice is not in the headspace during pressurisation and
pasteurisation. Accordingly, the insert is filled with

20 beverage and so does not operate as effectively as possibie

as a result of jetting liquid rather than gas.

Another problem which occurs with fixed inserts
results from the way in which a container is handled during
25 opening. When opening a bottle with a crown cork type
closure the bottle is often tipped almost horizontally if
opened using a fixed opener. Equally when opening an easy
open feature, either a ring pull or a stay-on-tab on a can
it is common to tilt the can on opening. In both cases,
30 immediately after opéning'the closure the container is then
tipped to dispense its contents. These actions can result
in the restricted orifice of the insert not being immersed
in the beverage whilst gas is being jetted from it. 1In
such a case the insert does not function correctly.
35

This is the replacement sheet
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10 valve 7 opens allowi ng gas fromthe insert 1 to be ejected into the
beverage 11. In this way, the internal pressure of the can 10 and the
insert 1 remain in equilibrium Upon opening of the can 10, the internal
“pressure of 15 the can 10 rapidly vents tg at nospheric pressure. At this
time, the internal pressure of the insert 1%is higher than that of the can
10, and accor di gohaa Q¢ - f 1 is jetted into the beverage 11
via the second TUCKT et of gas causes shear in the
beverage 11 20 wth a resultlng |'i beration of a nunmber of small bubbl es

whi ch, as they rise A@é@t@{héh%&e‘éﬁbagﬁr ehE tﬂ%/étgﬁl}b y faoreheushsebaon

sites which trigger the liberation rt snal | bl 'es .t hroughout the
beverage 11. ASPEYRF3R% &Sonfainer é-"ﬁ&éﬂd@ﬂ‘ leating hollow insert havings

recept acl e suchvgbve wilfany dhaflasteriisedoihbtRat ftinenvidlere means includes
a first one-way valve arranged to allow gas to enter the

insert, and a second one-way valve arranged to allow gas to
be jetted from the insert, and in that the insert is
"arranged to float on the beverage with the first one-way
10 valve in a headspace above the beverage, and with the
second one-way valve below the surface of the beverage.

The present invention provides a beverage container
with an insert which jets gas into the beverage through a
15 valve, creating shear and so causing liberation of small
bubbles of gas upon opening of the container, yet does not
require the insert to be pre-pressurized. As the insert
. £floats on the beverage, the insert may be dropped into the
container before or after f£filling, and therefore the
20 assembly of the container and insert is much simpler than
for containers in which the insert is fixed in the
container or is an interference fit in the container. As
the insert floats, the problems of orientation, including
gas not being jetted into the beverage, and beverage
25 entering the insert, which are associated with fixed
inserts, are overcome. Further, the nature of the
containers is not critical since it is not necessary to
'form an interference fit. with them, or adapt them
specifically to hold the insert at a particular location.

30
At least the second one-way valve is preferably a
duckbill valve. Duckbill valves are particularly
advantageous as the size of the aperture through which gas
is jetted changes with pressure difference across the
35 valve. This ensures that the velocity of gas jetted
through the valve is substantially constant during jetting.
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‘top surface of the beverage are intimately m xed with the remainder of the

beverage as it is dispensed. This triggers the rel ease of further snal
“bubbl es throughout the beverage to give the appearance of dispensing the 30
“beverage 11 from draught. The use of a duckhill valve 7 for jetting gas is

especially beneficial since, as t he pressur di fference between the inside

of the insert 1 and .gﬁ% fﬁ' og\f aI Sg vecarhﬂ](_)(}{ ﬂgc§§ﬁf&p§bigzglgf the

aperture of the duck cés
jetted into thedmlﬁblbgevabm; rmaxsam@ra ipate~1 aagtigig,n whiah |retquares the

pressure difference across the valve to exceed a pre-
determined level for the valve to open. In this way, after

5 the insert has been pressurized, in the unlikely event of
the first one-way valve being submerged below the surface
of the beverage, a small pressure difference across the
valve created as a result of its immersion for example does
not open the valve, and therefore no beverage enters the

10 insert. The second one-way valve may be mounted in the
insert so that its inner end is above the bottom of the
insert. In this way, in the very unlikely event of any
beverage entering the insert, this collects below the
opening of the valve, and so is not be jetted into the

15 beverage in the container upon its opening. By ensuring
that'substantially no beverage is jetted from the insert
into the beverage in the containéf, the head enhancing
effect created in the beverage is improved.

20 The insert may be moulded from a plastics material
such as polypropylene, or be formed of metal such as
lacquered aluminium, lacquered tin plate, polymer coated
aluminium, polymer coated tin plate or tin free steel.
Where the insert is made of metal and the container is also

25 made of metal, they are preferably both made of the same
metal to facilitate recycling. In the case of a plastics
insert, the insert is preferablY'moulded in two parts which
are snap-fitted or welded together. Preferably the insert -
‘has two substantially hemi-spherical ends connected by a

30 substantially tubular portion, with the two one-way valves
being provided in the curved walls of the tubular portion
of the insert, and is arranged to float with its
longitudinal axis parallel to the surface of -the beverage.
This is particularly advantageous as the insert is easily

35 able to rotate into the required orientation with the
second one-way valve below the surface of the beverage.
This shape is advantageous for a floating insert. By
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-internal pressures of the insert 1 and can 10 are substan- tially the same.
Figure 4 shows a second exanple of an insert 20 for 5 use in the present
i nvention. This insert 20 is made fromplastics, and is especially useful
*where the container is a bottle. The insert, 20 includes two substantially
hem - 10 spherical ends 21 joined by a tdbular body portion 22. The

insert 20 is for I an, upp : I a '
snap fitted to&ggﬁgrofll(#?g_ ﬁ%%r?h?gglg‘%ﬁ%jegg'g‘g%ef%?ehgor |%mnb(2a§ q'i% 15
that in its noconthdneddwithis, thecinsext: wiiist dtaspcarsapded A BLRAE a
di spensing apegkype d?{laf‘ QO%QPPeram t 1 8¢ khelofrydmd Séilh? abovel tHe
pass through thé aper e to allowthe insert 20 fo be inserfted into the
cont ai ner. | n surface of the beverage. With the insert arranged in this
5 way, only a small headspace is required, and this enables
the insert to be used with conventional containers and does
not require the "oversize" containers used with most head

~ enhancing inserts.

10 The insert preferably includes a deformable portion so
that, in its non-deformed state, the insert does not block
or pass through a dispensing aperture of the container, and
in its deformed state can be inserted into the container
via the dispensing aperture. The deformable portion

15 preferably comprises a protrusion formed in_tegrally with
the remainder of the insert. The insert may be made from
a resilient material, and be thin enough for it to be
deformed around the protrusion or, alternatively the
protrusion may be surrounded by a thinned or weakened

20 portion. The first one-way valve is preferably located in
the protrusion. This thus increases its freeboard so
assisting it in remaining above the surface of the
beverage.

25 Alternatively, where the hollow insert is manufactured
from metal, it preferably has a substantially circular base
in which is mounted the second one-way valve, and an
inverted cup shaped upper part which forms the side walls

" and top. The first one-way valve is mounted in the top.

30 The side walls of the insert are preferably flared
outwardly towards the bottoin and the base received in this
outwardly flared portion and held in place by rolling the
bottom of the side walls to form an annular recess. In this
case, it is advantageous to include a sealing material such

36 as a can seal lining compound in the annular recess to seal
thé two parts of the insert together. -Further, the
compound covers the cut edges of the base and side walls, -
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~this way, it is possible for the insert 20 to easily be 20 I nserted into
a container, for exanple through the neck of a bottle, yet, when beverage
is dispensed fromthe container the insert does not block or pass through
“the di spensing aperture. The def ormabl e RO ortion 27 is a protrusion
provided on the upper part 23 of the insert® 20. 25 The upper part 23 of

‘the insert 20 e\;e 3'!{?1%,[ re Yot {291:8 Lgs h§SnBh a+©Jérna{'l Ve#gp%ﬁe

i nsert to be d orne gh™a wea ehed por 'on na

provi ded to al tb® ﬁﬂevpmgepﬁ &@eb@em@m@enable A first valve 28 is nounted
in the protrusion 27. 30 The | ower part 24 of the insert 20 is nmade with a
greater wall thickness than the upper part 23_so that, the insert 20 tends
to float with the | GRE baget ofsthe,kpfest preferably includes an annular

5 indented portion arranged towards the outside of the base.
This is used to centre the base with respect to the side
wall of the insert.

The valves are mounted through holes in the top and
10 base of the insert, the holes preferably having a diameter
slightly smaller than the outside diameter of the valves.
In this way, the edges of the holes bite into the elasto-
meric valves to some extent, and this protects the cut
edges and prevents them contacting the beverage and

15 corroding. ' '

Preferably the insert is arranged so that its second
valve is always below the surface of the beverage by
providing orientating means, symmetrically arranged

20 relative to the second valve. The insert is preferably

' symmetrical about a vertical axis ﬁith_the first and.second

valve being located on this axis. The orientation means

may have a positive or negative buoyancy relative to the

beverage in which it is used. However, it is preferred

25 that the material from which the insert is made has a

negative buoyancy and that the base of the insert has a
greater wall thickness.

The effective volume of the inside of the insert is

30 preferably between 2 and 7 ml, depending upon the size of
the container, and the type of beverage.

BRIEF DESCRIPTION OF DRAWINGS

35 Particular examples of the present invention will be
described with respect to the accompanying figures in

which:-
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since the plastics material has a negative buoyancy. The 35 | ower part 24
I ncl udes a central recess 25 in which the second one-way valve 29 is
‘mounted. In this way, the second one-way valve 29 is protected from damage
by the walls of 13 the insert 20 which syrround the lips of the valve
29. Further, the opening of the second one-way valve 29 inside the insert

20 is above the bo“ggbﬂ%:ﬁtfesﬂ&?§ s%%tih@x thBEPéeggh)GeeV?Q%t fé tﬁ}‘f’sclz

entering the insert kil
openi ng of the e¥AmPlegofama s@srecru iftan dase | inba penteaneromdlmgemo 20

when the contai gge ppe8BRBCHnvention;
| Figure 2 shows an enlarged sectional view of a portion
5 of the insert of Figure 1;
Figure 3 shows a cross-section of a can containing a
beverage, and the insert of Figure 1;
Figure 4 shows a sectioned perspective view of a
second example of an insert for use in a container
i0 according to the present invention;
Figure 5 shows an enlarged sectional view of a portion
of the insert of Figure 4;
Figure 6 shows a cross-section of a can containing a
beverage, and the insert of Figure 4;
15 Flgure 7 shows a cross-section of a bottle containing
a beverage, and the insert of Figure 4; and,
Figure 8 shows a non-return valve.

DETAILED DESCRIPTION O REF ED 0 S
20
Figure 1 shows a sectioned perspective view through a
first example of an insert for a container according to the
present invention. The insert 1 is made from "lacquered
aluminium and is designed for use in an aluminium container
25 to facilitate recycling. The insert 1 has a circular base
2. The base 2 has a thickness of between 0.5 and 1mm. The
sides and top 3 of the insert 1 are integrally formed in an
inverted cup shape from aluminium of 0.2mm thickness. The
thicker aluminium of the base 2 means that the insert 1
30 floats with the base 2 lowermost. A first one~way valve 6
~is mounted in the top of the insert, and a second one-way
valve 7 is mounted in the base 2.

As shown mofe clearly in Figure 2, the side walls are

35 flanged outwardly towards the bottom for receiving the base
2, and the edge 4 is rolled over to hold the base 2 in
position. The base 2 has an indented annular portion 8,

This is the replacement sheet

pate: 12 Alg 1986



»As shown in Figure 6, the upper part 23 of the insert 10 20 includes a
circunferential groove 31 around its side wall. The | ower part 24 includes
a first upstanding rib 32 which is shaped to interlock with the groove 31.
"This arrangenent allows the upper part 23 and the |lower part 24 to snap fit
together. A second upstanding ri b 33 extentd? 15 fromthe | ower part 24,

the of roum 1 chBePaooPasendad. UGydkds Ehn albeidg SEVEbe[BRe 2y BRER; '
the insert 20 aseusadptbuq:emredgm harse %Ul&ppvespectbtowhe%l@mm
the side wall gle tRg HRB%EFF’E” v l&ét)e(}lalr 8! aL,phNg tQEfdaw(;utSIé(fZ of

23, 24. \Wen a pressure ference exists between the 1nsi e an
the insert 20, sepd diipingp cowonnd chs Heedaltaieaknthef side saddsiand of

the upper part pd3e.anfihiSHLD WY PRt il UPPEEstnd, | €M8’compound seals
the base 2 against the rolled end 4 of the side walls,
thereby sealing and retaining the base 2 in position.
.Secondly, the compound 5 covers the cut edges of the base
2 and the side walls. This protects the cut edges, and
10 prevents these from cbrroding, which would otherwise impair
the taste of the beverage.

Both the one-way valves 6,7 are TPE duckbill valves.

The holes for the valves 6,7 are of a slightly smaller

15 diameter than the diameter of the tubular body portion of

the duckbill valves 6,7, so that the edges of the hole bite

into the valve 6,7. This helps retain the valve 6,7, and

prevents the cut edges of the insert 1 from being exposed

to the beverage and corroded. The valves 6,7 include an

20 annular rib and a flange, whi¢h are positioned on either
side of the.hole to retain the valves 6,7.

The internal volume of the insert 1 depends upon the
_ beverage 11 contained in the can 10, but is typically
25 between 2ml and 7ml.

Figure 3 shows the insert 1 as described above in a
can 10 containing a carbonated beverage 11. When filling
the can 10, the insert 1 is dropped intc the can 10, and

30 the can 10 and insert 1 are together flushed with inert gas
to remove any oxygén from the inside of both can 10 and
insert 1. The can 10 is then filled with carbonated
‘beverage 11, dosed with liquid nitrogen, and sealed. After
seallng the can 10, the contents are heated to pasteurise

35 the beverage 11.

This ia the replacement sheet



‘parts 23, 24 from di sengagi ng when the insert is subjected 25 to large
pressure differences between its inside and outside. Figure 6 shows the
i nclusion of the second exanple of insert 20 in a can 35. 30 Figure 7 shows
a bottle 40 including the second exanple of _the insert 20. To fill the
bottle 40, the insert 20 is defornmed and pu%%ed t hrough the neck of the

D 0 er L oA A5kt shEpPRbbLEn B e Ten A s
bottle 40. The Whet incteased innpressiireacausesn thieu fiawsthiare-way tvajase té®
renove any Thistbsobgﬁ Qﬁal@%@”@deswﬁg:headspace to enter the insert 1.
The internal pressure of the insert 1 does not exceed the
5 internal pressure of the can 10, so the second one-way
valve 7 remains closed. After pasteurisation, the beverage
11 cools and the internal pressure of the can 10 decreases.
The internal pressure of the insert 1 then exceeds the
internal pressure of the can 10, and the second one-way
10 valve 7 opens allowing gas from the insert 1 to be ejected
into the beverage 11. In this way, the internal pressure
of the can 10 and the insert 1 remain in equilibrium.

Upon opening of the can 10, the internal pressure of
15 the can 10 rapidly vents to atmospheric pressure. At this
time,'the internal pressure of the insert 1 is higher than
that of the can 10,'and accordingly gas ffom the insert 1
is jetted into the beverage 1i via the second duckbill
valve 7. The'jet of gas causes shear in the beverage 11
20 with a resulting liberation of a number of small bubbles
which, as they rise through the beverage 11 in the can 10,
form nucleation sites which trigger the 1liberation of
further small bubbles throughout the beverage 11. As the
beverage 11 is poured out of the can 10 and into a
25 receptacle such as a drinking glass the bubbles from the
top surface of the beverage are intimately mixed with the
remainder of the beverage as it is dispensed. This
triggers the release of further small bubbles throughout
the beverage to give the appearance of dispensing the

30 beverage 11 from draught.

The use of a duckbill valve 7 for jetting gas is
especially beneficial since, as the pressure difference
between the inside of the insert 1 and the inside of the

35 can 10 reduces, the size of the aperture'of the duckbill
valve 7 also reduces, and the velocity of gas jetted into
the beverage remains substantially constant until the
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-14 oxygen, and the bottle 40 is filled with beverage 11, dosed with liquid
nitrogen and seal ed. The beverage 11 is then heated to pasteurise the
beverage 11, and this increases the internal pressure of the bottle 40. As

"'with the first 5 exanple described above, a ternal pressure of the insert
al so increases as gas enters the insert 20~¢ia the first one-way val ve 28.

When the bottl Q.1s 0 the gasg,insi he Lnsert. 20.] | e
beverage 11 caﬁ'é{‘ftnegﬂ.nas %g&%%et%g%g%\t}eer %‘%%f% ﬁsgglas%éﬁsgg,g%é %‘EI)%%%R

possible 10 ftdakly theseame0 t o pass t hrough the neck of the bottle 40,
as a result of the projection 27 and so the insert 20 is not accidentally

di spensed along with the beverage 11. ;
Figure 4 shows a second example of an 1insert 20 for

5 use in the present invention. This insert 20 is made from
plastics, and is especially useful where the container is
a bottle. '

The insert 20 includes two substantially henmi-
10 spherical ends 21 joined by a tubular body portion 22. The
insert 20 is formed from an upper part 23, and a lower part

24 which are snap fitted together.

The insert 20 includes a deformable portion 27, so

15 that in its non-deformed state, the insert 20 is unable to

pass through a dispensing aperture of a container, yet in

its deformed state is able to pass through the aperture to

allow the insert 20 to be inserted into the container. In

this way, it is possible for the insert 20 to easily be

20 inserted into a container, for example through the neck of

a bottle, yet, when beverage is dispensed from the

container the insert does not block or pass through the

dispensing aperture. The deformable portion 27 is a

~ protrusion provided on the upper part 23 of the insert 20.

25 The upper part 23 of the insert 20 is formed entirely of

thin plastics material allowing the insert to be deformed,

although a weakened portion may alternatively be provided

to allow the insert to be deformable. A first valve 28 is
mounted in the protrusion 27. ' '

30

The lower part 24 Offthe insert 20 is made with a

greater wall thickness than the upper part 23 so that the

insert 20 tends to float with the lower part 24 lowermost

~ since the plastics material has a-negative buoyancy. The

35 lower part 24 includes a central recess 25 in which the

second one-way valve 29 is mounted. In this way, the second

one-way valve 29 is protedted from damage by the walls of
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-O her val ves can be used in place of a duckbill valve. 15 Fi gure 8 shows
a non-return valve 50 conprising a hollow body having a circul ar
cross-section with an upper end wall 51 having an inlet port 52, and a

“l oner end wall 53 including a restricted orlflce 54. The inner surface of
the lower end wall has a pair of lugs 55 prig} ecting therefrom 20 A

circular disk valve,56 L3 rovided W thin dy, . When _.a pressu

exerted fromt h@‘%u?‘gﬁﬁg &0[ HEh Y sPﬁFBHBH tﬁ’ee Lipsi ofe |Y?i: ig't he

val ve di sk is urgethépyaths ¢;tmimpesf eoice \zﬁdqmiamheeﬂdys valyrel 29etinsdde 52

to prevent the IOyl 0 e S pl i d

t hrough the i nl%l%@%r?%eggﬁq rl %'Ia 2 géitéggé % ﬁE{eﬂf 5 \/\,ﬁ2

prevent the di sinbtkélymvant qulnnuldesntemeq 'ghefinﬁem 2%G@edlnguyd

gas can flgy thgpPhpbhBeY8kVenaOneight of the opening of the valve 29,
and so no liquid will be jetted from the insert 20 when the
container is opened.

As shown in Figure 6, the hpper part 23 of the insert

10 20 includes a circumferential groove 31 around its side

wall. The lower part 24 includes a first upstahding rib 32

which is shaped to interlock with the groove 31. This

arrangement allows the upper part 23 and the lower part 24

to snap fit together. A second upstanding rib 33 extends

15 from the lower part 24, and contaéts the inner face of the

side wall of the upper part 23, opposité the circum-

ferential groove 31. When the upper and lower parts 23, 24

of the insert 20 are snap fitted together, the opposed ribs

32, 33 sandwich the side wall of the upper part 23, thereby

20 retaining the two parts 23, 24. When a pressure difference

exists between the inside and outside of the insert 20, the

ribs 32, 33 prevent radial movement of the side walls of

the upper part 23 , and thereby prevent the upper and lower

parts 23, 24 from disengaging when the insert is subjected

25 to large pressure differences between its inside and
outside. ' '

Figure 6 shows the inclusion of the second example of
insert 20 in a can 35. |
30 |
Figure 7 shows a bottle 40 including the second
example of the insert 20. To £ill the bottle 40, the
insert 20 is deformed and pushed through the neck of the
bottle 40. When the insert 20 is in the bottle 40, it
35 returns to its normal state, in which it is too large to
fit through the neck of the bottle 40. The bottle 40 and
insert 20 are then flushed with inert gas to remove any
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-This is the replacenent sheet CLAI X8i. A carbonat ed beverage
container (10, 35, 40) including a floating hollow insert (1, 20) having
val ve neans (6, 7, 5 28, 29), characterised in that the val ve neans

“includes a first one-way val ve arranged to il | ow gas to enter the insert
(1, 20), and a second one-way val ve (7, 29)1 arranged to aI | ow gas to be

L0 7o L i 5 BB ot (e {fsd R petibrst 11 Sagpes
(6, 28) in a head@pabumabtveltnegeevandgseglgﬁ @W@\h@?ﬁﬁ&qﬁsbbohﬂ thenway
valve (7, 29)lﬁ%éﬁ%&rfbsﬂﬁéeﬁﬁrféetEﬁebgﬂVéﬂﬂae 11, and this increases

" the internal pressure of the bottle 40. As with the first

5 example described above, internal pressure of the insert

' also increases as gas enters the insert 20 via the first

one-way valve 28. When the bottle 40 is opened, the gas
inside the insert 20 jets into the beverage 11 causing.’

shear. As the beverage 11 is dispensed, it is not possible

.10 for the insert 20 to pass through the neck of the bottle

40, as a result of the projection 27 and so the insert 20

is not accidentally dispensed along with the beverage 11.

Other valves can be used in place of a duckbill valve.
15 Figure 8 shows a non-return valve 50 comprising a hollow
body having a circular cross-section with an upper end wall
51 having an inlet port 52, and a lower end wall 53
including a restricted orifice-54. The inner surface of the
lower end wall has a pair of lugs 55 projecting therefrom.
20 A circular disk valve 56 is provided within the body. When
a pressure is exerted from the outside of the body through
the restricted orifice'54, the valve disk is urged towards
the upper end wall, and seals the inlet port 52 to prevent
the flow of gas through the body. When pressure is applied
25 through the inlet port 52, the valve disk 54 urged onto the
lugs 55, which prevent the disk 56 from sealing the
restricted orifice 54. Accordingly, gas can flow through
the valve 50.
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-(11) . 15 .2 A carbonated-beverage container (10, 35, 40) according to
claim1, in which the second one-way valve (7, 29) is a duckbill valve. 3.

A car bonat ed”lmmlﬂ ﬂIH lﬂilwer (10, 35, 40) according 20 to claim1 or
"2, . in which y val ve (6, 28) has a pre-loading, so that the

pressure drfference across the val ve (6, ZéF nmust exceed a predeterm ned

| evel for the valve (6, 28) to open. 2 4. car bonat ed bever age
container (35, 40) according to any of ing clainms, in which the
insert (20) is noulded froma plastrcs material. 5. A carbonated bever age

contaner (55 40) el Heerthdl M sbpe g e dhistintfh

a floating hollow 1nsert (1, 20) having valve means (6, 7,

5 28, 29), characterised in that the valve means includes a
first one-way valve arranged to allow gas to enter the
insert (1, 20), and a second one-way valve (7, 29) arranged
to allow gas to be jetted from the insert (1, 20), and in.
that the insert (1, 20) is arranged to float on the

10 beverage (11) with the first one-way valve (6, 28) in a
headspace above the beverage (11), and with the second
one-way valve (7, 29) below the surface of the beverage
(11). '

15 2. A carbonated beverage container (10, 35, 40) according
to claim 1, in which the second one-way valve (7, 29) is a
duckbill valve.

3. A carbonated beverage container (10, 35, 40) according

20 to claim 1 or 2, in which the first one-way valve (6, 28)
has a pre-loading, so that the pressure difference across
the valve (é, 28) mﬁst'exceed a predetermined level for the
valve (6, 28) to open.

25 4. A carbonated beverage container (35, 40) according to
any of the preceding c1a1ms, in whlch the insert (20) is
moulded from a plastics material.

5. A carboneted beverage container (35, 40) according to
30 claim 4, in which the insert (20) is moulded in two parts
- (23, 24) which are snap-fitted or welded together.

6. A carbonated beverage container (35, 40) according to
claim 4 or 5, in which the insert (20) has two
35 substantially hemispherical ends (21) connected by a
substantially tubular portion (22), with the two one-way
valves (28, 29) being provided in the curved walls of the
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- 6. A car bonatedbeverage container (35, 40) according to claim 4 or 5,
in which the | WEMLE““ two 35 substantially hem spheri cal

ends (21) coﬁgﬂmg\l\“ﬂ tantially tubular portion (22), with the
“two .one-way val vas 8t 29) hei'ng provided in the curved walls of the 16
tubul ar portion (22) of the insert (20) afd is arranged to float mnth its

I I t udi nal I fo_t the, b 1 A
car bonat ed bever SRS RerFien 6827 4ok “ERectarate, L8h) orbdots, Apranvea
precedi ng cl ai sy filoathwdlth hési hengitﬁdﬁ)haﬂ.nai:mlqsamlihébrtmhﬂhe purface
(27) so that, 6P ﬁﬁé ﬂ@@brage (11).

5 7. A carbonated beverage container (35, 40) according to
any one of the preceding claims, in which the insert (20)
includes a deformable portion (27) so that, in its non-
deformed state, the inserf (20) does not block or pass.
through a dispensing aperture of the container (35, 40),

10 and in its deformed state can be inserted into the
container (35, 40) via the dispensing aperture.

8. A carbonated beverage container (35, 40) accbrding to
claim 7, in which the deformable portion (27) comprises a

15 protrusion formed integrally'with the remainder of the
inserf (20).

9. A carbonated beverage container (35, 40) according to
claim 8, in which the insert (20) is formed from .a

20 resilient material, thin enough for it to be deformed
around the protrusion.

10. A carbonated beverage_container (35, 40) according to
any one of claims 8 or 9, in which the first one~way valve
25 (28) is located in the protrusion.

11. A carbonated beverage coﬁtainer (10) according to any

of claims 1 to 3, in which the container (10) is formed

from the same materlal as the insert (1) to fac11itate re-
30 cycling.

12. ‘A carbonated beverage container (10) according to
claim 11, in which the insert (1) is made of metal, and
has a substantlally circular base (2) in which 1s mounted

35 the second one-way valve (7), and an inverted cup shaped
upper part (3) which forms the side walls and top, in which
is mounted the first one-way valve (6).
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- defornmed st at e;—the hsert does not block or pass through a

di spensi ng apert &\ m (\Bner (35, 40), 10 and in its deforned
state can be |n ‘\ cont ai ner (35, 40) via the dispensing
“aperture. 8. onat et beverage cont ai ner (35, 40) according to claim
"7, in which the deformable portion (27) cohprises a 15 protrusion forned
integrally with the remai nder of the insert ( A car bonat ed

beverage contaidfer @scagzbpnateds heNprage | &Pﬁlt)élne?’n (#H0 k1 agerding  to
(20) is formegidiami®, 20in ﬂi§bhlﬁnb gader walllst fom tﬁmun’(séﬂ: (1) taree

def or med around..t he pr ot rusi nat ever a s (
40) according tfd ofUt UPrgﬁ'Xl n’éo%aB‘ﬁSQ % %ﬁtg‘ﬁmt h $| r h,g% ?gél ve
25 (28) is | qeadedidvéd inhehpsobutwardly flared portion and held in place
5 by rolling the bottom (4) of the side walls to form an
annular recess.

14. A carbonated beverage container (10) according to
claim 13, in which a sealing compound (5) is included in
10 the annular recess.

15. A carbonated beverage container (10) according to any
one of claims 12 to 14, in which the base (2) of the
insert (1) includes an annular indented portion (8)
15 arranged towards the outside of the base (2).to centre the
base (2) wit;h respect to the side wall of the insert (1).

16. A carbonated beverage container (10) according to any
one of claims 12 to 15, in which. the first and second one-

20 way valves (6, 7) ai'e mounted through holes having a
diameter slightly smaller than the outside diameter of the
valves (6, 7).

17. A carbonated beverage container (10, 35, 40) according

25 to any of the preceding claims in which the insert (1, 20)
includes orientating means, ‘symmetrically arranged
relative to the second valve (7, 29).

18. A carbonated beverage container (10, 35, 40) according
30 to any of the preceding claims, in which the insert (1,

20') is symmetrical about a vertical axis with the first and

second valve (6, 7, 28, 29) being located on this axis.
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-11. A carbonated beverage container (10) according to any of clains 1 to
3, in which the container (10) is fornmed fromthe sane material as the
insert (1) to facilitate re- 30 cycling. 12. -A carbonated beverage
“coptainer (10) according to claim1l, in ich the insert (1) is nade of
met'al , and has a substantially circular base (2) in which is nounted 35.

t he second one-way valve (7), and‘fﬂaigwfr#qg SUP shaped upper part (3)

which forms the side walls and top, unted the first one-way
valve (6). This is the replacenent sheet 17

BEVERAGE CONTAINER

5 A carbonated beverage container (10, 35, 40) including

a hollow insert (1, 20) which floats on the beverage (11).
The insert (i, 20) has two one-way valves (6, 7, 28, 29),
one (6, 28) of which allows gas from a headspace above the
beverage (11) to enter the insert (1, 20), the other (7,

10 29) allowing gas from the insert (1, 20) to be jetted into
the beverage (11) upon cpenihg the container (10, 35, 40).
This jet of gas into the beverage (11) causes shear, and
the liberation of gas bubbles which form a close-knit
creamy head on the beverage (11) once dispensed.

15
[Figure 7]
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13. A carbonated beverage contai ner (10) according to claim 12, in which
the side walls of the insert (1) are flared outwardly towards the bottom
and the base (2)

received in this outwardly flared portion and held in
place 5 by rolling the bottom (4) of the side walls to form an annul ar

recess. 14. A carbonated beverage kontainer (10) according to claim13, in
whi ch a sealing conpound (5) is included in 10 the annul ar recess. 15. A

car bonat ed beverage container (10) according to any one of clains 12 to 14,
in which the base (2) of t" : '

Losert—t ncl udes an annuF\r 'n.slent ed
portion (8) 15 ar r angesA oWwar ds the outside © lg
1

e bas G centre the
base (2) with respegg&to t ) A carbonat ed
beverage cont ai ner {{ T0%hge
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one of clains 12 to 15, in which the first and second one- 20 way val ves
(6, 7) are nmounted through holes having a dianeter slightly smaller than

t he outside dianeter of the valves (6, 7). 17. A carbonated beverage
contai ner (10, 35, 40) according 25 to any of the preceding clains in

which the insert (1, 20) includes orientating neans, symetrically
arranged relative to the second valve (7, 29). 18. A carbonated beverage
contai ner (10, 35, 40) according 30 to any of the preceding clains, in

which the insert (1, 20) is symretri@al about a vertical axis with the
first and second valve (6, 7, 28, 29) being located on this axis. This is
the repl acenent sheet

Fig.3.
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Fig.8.
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