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Cooled carbonated potable liquid supply apparatus

EP 1 364 909 A1

(57)  An apparatus 1 for supplying cooled carbonat-
ed potable liquid, the apparatus 1 including a cooling
chamber 2, a carbonating chamber 8 and a dispensing

head 4, and pumping means 26 which is operative to
circulate carbonated potable liquid around a circuit
which includes the cooling chamber 2, the dispensing
head 4, and the carbonating chamber 8.
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Description

Description of Invention

[0001] This invention relates to a potable liquid supply
apparatus and more particularly but not exclusively to
such an apparatus for the supply of cooled carbonated
water, to be drawn off for consumption purposes via a
dispensing head, either with or without the addition of
additional liquids, such as flavourings.

[0002] A conventional such apparatus includes a
cooling device for cooling the potable liquid, the cooling
device including a cooling chamber in which a cooling
liquid having a low freezing point is contained. Located
in the chamber is a refrigeration coil, through which a
cold refrigerant is pumped, to reduce the temperature
of the cooling liquid. The potable liquid (water) is fed
through a cooling coil in the cooling chamber, which
cooling cail is in contact with the cooling liquid, so that
the potable liquid flowing through the cooling coil is
cooled by the cooling liquid.

[0003] Conventionally to ensure a relatively constant
temperature within the cooling liquid, a mechanical "stir-
rer" is provided in the cooling chamber.

[0004] Conventionally to ensure that potable liquid at
an appropriately low temperature is available for draw-
ing off at the dispensing head on demand, the potable
liquid is continuously pumped around a circuit of the ap-
paratus, which circuit contains the cooling coil and the
dispensing head. Fresh, uncooled potable liquid is in-
troduced into the circuit upstream of the cooling cail, to
replace the potable which has been drawn off.

[0005] Whereitis desired to dispense carbonated wa-
ter, the apparatus includes a carbonating device for car-
bonating the potable liquid, the fresh uncooled potable
liquid which is introduced into the circuit being carbon-
ated liquid provided by the carbonating device.

[0006] Conventionally such a carbonating device is at
ambienttemperature, and includes a carbonating cham-
ber to which carbon dioxide at a relatively high pressure
and in which the potable liquid becomes carbonated.
[0007] It has been proposed to combine the carbon-
ating and cooling chambers, as is disclosed in the spec-
ification of our previous European application EP-A-
1152975. In this way, the provision of pipework from the
carbonating chamber to the cooling chamber may be
dispensed with. Importantly though, since the potable
liquid in the carbonating device is carbonated at a lower
temperature than ambient, that is the low temperature
of the cooling liquid in the cooling chamber, a lower pres-
sure carbon dioxide gas system may be utilised.
[0008] However, such a combined cooling and car-
bonating chamber system whilst advantageous in some
ways, suffers from a disadvantage, that where high lev-
els of carbonated potable liquid are drawn off, ensuring
that desired cooled temperature of the potable liquid dis-
pensed, may be problematical.

[0009] According to one aspect of the invention we
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provide an apparatus for supplying cooled carbonated
potable liquid, the apparatus including a cooling cham-
ber, a carbonating chamber and a dispensing head, and
pumping means which is operative to circulate carbon-
ated potable liquid around a circuit which includes the
cooling chamber, the dispensing head, and the carbon-
ating chamber.

[0010] Inone embodiment of the invention, the pump-
ing means is operative to circulate potable liquid around
a circuit which extends from the cooling chamber to the
dispensing head, from the dispensing head to the car-
bonating chamber, and from the carbonating chamber
back to the cooling chamber.

[0011] In this manner potable liquid will be circulated
through the carbonating chamber at a temperature low-
er than ambient temperature, thus reducing the load on
the cooling device when high levels of carbonated po-
table liquid are drawn off from the dispensing head.
[0012] Inone example, the pumping meansis a pump
which is provided in the circuit, for example in the cooling
chamber so that the pump is cooled by the cooling liquid,
but the pump may be provided exteriorly of the cooling
chamber. In either case, the circuit may include a cooling
coil within the cooling chamber, and the pump may be
provided between the cooling coil and the dispensing
head.

[0013] The carbonating chamber may include an inlet
which is connected, via a gas supply conduit, to a supply
of carbonating gas, and potable liquid may flow along
the circuit, from the dispensing head to the carbonating
chamber, along the gas supply conduit.

[0014] Fresh potable liquid to make up for cooled car-
bonated potable liquid drawn off at the dispensing head,
may be introduced into the carbonating chamber via a
fresh potable liquid inlet.

[0015] In a second embodiment of the invention, the
pumping means is operative to circulate potable liquid
around a circuit which extends from the cooling chamber
to the dispensing head, and back to the cooling cham-
ber, and then to the carbonating chamber, and from the
carbonating chamber back to the cooling chamber.
[0016] Thus within the cooling chamber there may be
first and second cooling coils, the first coil being up-
stream of the dispensing head, and the second coil
downstream of the dispensing head.

[0017] In this embodiment, the pumping means may
be a pump provided exteriorly of the cooling chamber,
the pump being provided in the circuit between the cool-
ing chamber and the carbonating chamber.

[0018] The carbonating chamber may include an inlet
which is connected, via a gas supply conduit, to a supply
of carbonating gas, and an inlet which is connected, via
a fresh potable liquid supply conduit, to a fresh potable
liquid supply, to make up for cooled carbonated potable
liquid drawn off at the dispensing head.

[0019] The potable liquid may flow along the circuit,
from the cooling chamber and dispensing head to the
carbonating chamber, along the a fresh potable liquid
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supply conduit to the carbonating chamber. Convenient-
ly the pump is provided in the fresh potable liquid supply
conduit.

[0020] In each embodiment, preferably the tempera-
ture of the potable liquid water in the carbonating cham-
ber is close to the temperature at which it is desired to
dispense the carbonated potable liquid, i.e. preferably
less than 15°C, and more preferably less than 10°C, and
typically at a temperature of about 5°C.

[0021] Thus the apparatus enjoys the advantage of
the previously proposed combined carbonating and
cooling chamber system mentioned above, i.e. since the
carbonation is taking place in the carbonating chamber
at a lower temperature than ambient, a lower pressure
gas system may be utilised.

[0022] Moreover, the carbonating chamber may be lo-
cated remotely from the cooling chamber so that for ex-
ample, the cooling chamber may be located adjacent to
the dispensing head or heads, and the carbonating
chamber may be located in a remote room such as a
cellar.

[0023] In this way a single, large carbonating deviee
may be utilised which may be operative to carbonate
potable liquid for use in a plurality of otherwise distinct
potable liquid supply apparatus.

[0024] Accordingto a second aspect of this invention,
we provide a system including at least one cooling
chamber, a carbonating chamber and a plurality of dis-
pensing heads, and pumping means which is operative
to circulate carbonated potable liquid around a plurality
of circuits each of which includes the or a cooling cham-
ber, one of the dispensing heads, and the carbonating
chamber.

[0025] The system may include any of the features of
the apparatus according to the first aspect of the inven-
tion. Thus a common carbonating chamber may be pro-
vided for each of the circuits.

[0026] In a first embodiment of the system of the sec-
ond aspect of the invention, a pumping means for each
circuit may be required, although for a second embodi-
ment of the second aspect of the invention, a common
pumping means for each of the apparatus may be pro-
vided in a fresh potable liquid supply conduit which leads
to a fresh potable liquid inlet to the carbonating chamber.
[0027] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings in
which:-

FIGURE 1 is a schematic diagram showing a pota-
ble liquid dispensing apparatus in accordance with
a first aspect of the invention;

FIGURE 2 is a view similar to figure 1, but of a sec-
ond embodiment;

FIGURE 3 is a schematic diagram of an example of
a system according to the second aspect of the in-
vention.

[0028] Referring to figure 1, an apparatus 1 for sup-
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plying cooled potable and carbonated liquid is shown.
[0029] The apparatus 1 includes a cooling chamber
2, which is filled with low freezing point cooling liquid
such as brine, a dispensing head 4 and a carbonating
chamber 8 of a carbonating device 6.

[0030] Located in the cooling chamber 2, immersed
in the cooling liquid, is a refrigeration coil 10, which ex-
tends to and from a remote refrigeration unit 12, through
which coil 10 cold refrigerant is passed, to cool and
maintain the cooling liquid in the cooling chamber 2 at
a low temperature.

[0031] The apparatus 1 includes a supply 20 of car-
bon dioxide gas under pressure, from which a gas sup-
ply conduit 22 extends to a gas inlet 23 of the carbon-
ating chamber 8, so that carbon dioxide under pressure
is maintained in the chamber 8. In the gas supply conduit
22 there is a non-return valve V1 to prevent gas flowing
back to the supply 20.

[0032] Located inthe cooling chamber 2 are two cool-
ing coils 24 and 28, and a "stirrer" provided by an impel-
ler 3 driven by motor M, which mixes the cooling fluid
thus to maintain a constant temperature therein, and to
encourage the flow of the cooling liquid in the chamber
over the various coil surfaces.

[0033] A circuit for the potable liquid includes one of
the coils, namely the coil indicated at 24, a first conduit
25, which may be in the form of a python, which extends
from the cooling coil 24 to the dispensing head 4, and a
second conduit 28 which may also be in the form of a
python which extends from the dispensing head 4 into
the carbonation chamber 8 conveniently extending into
the gas supply conduit 22, at which carbon dioxide is
admitted to the chamber 8, causing the circulating po-
table liquid to become admixed with the carbon dioxide,
and entering the carbonation chamber 8 at the gas inlet
23, above the level of liquid therein, in the form of a fine
spray.

[0034] The potable liquid circuit also includes a third
conduit 36 extending from a lower part of the chamber
8, back to the cooling chamber 2 where the third conduit
36 is connected to the cooling coil 24.

[0035] Associated with the potable liquid circuit is a
pumping means provided by a pump 26, by which
cooled the potable liquid may be caused to flow around
the circuit, flowing through the first conduit 25 to the dis-
pensing head 4, through the second conduit 28 from the
dispensing head 4 into the carbonation chamber 8, and
through the third conduit 36 from the carbonation cham-
ber 8 back to the cooling coil 24.

[0036] Inthis way potable liquid within the carbonation
chamber 8 is maintained at a temperature less than am-
bient, conveniently at a low temperature similar to that
at which it is desired to dispense potable liquid from the
dispensing head 4, and so, the potable liquid in the car-
bonation chamber 8, achieves a high level of carbona-
tion whilst the gas system, i.e. the supply 20 may be a
lower pressure supply than would be required if the lig-
uid in the carbonating chamber 8 was at ambient tem-
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perature.

[0037] When cooled carbonated potable liquid is
drawn from the dispensing head 4, which typically in-
cludes an outlet valve (not shown), the level of liquid in
the carbonation chamber 8 falls, and this is sensed by
a controller to allow fresh potable liquid to flow from a
fresh potable liquid supply 37, through the other cooling
coil 28 located in the cooling chamber 2, by operating a
fresh potable liquid inlet valve V2, which may be a so-
lenoid operated valve, the liquid thus flowing to the car-
bonating chamber 8 via one or more one-way valves V3,
and passing through a venturi device 32 in the carbon-
ating chamber 8, whereby the fresh liquid entrains car-
bon dioxide from a space 34 in the carbonating chamber
8 above the liquid level, and through a J-tube 30.
[0038] The pressure of carbon dioxide in the space
34 in the carbonating chamber 8 above the liquid in the
chamber 8 ensures that adequate carbonation of the lig-
uid is achieved, although by virtue of the liquid being at
a lower temperature than ambient, the gas pressure
may be lower than has previously been utilised.

[0039] By the use of appropriately insulated conduits,
the cooling chamber 2 may be located adjacent the dis-
pensing head 4, so that cooled water is delivered to the
dispensing head 4 without any significant increase in
temperature, whilst the carbonation chamber 8 may be
at a remote location, such as in a cellar.

[0040] In this way, a single carbonation chamber 8
may be utilised to carbonate liquid for delivery via any
one of a plurality of dispensing heads 4 which may each
be provided in an associated potable liquid circuit, thus
reducing the expense of such a system compared to
providing a plurality of apparatus 1 each with its own
carbonating device 6. Such a system may include one
or a plurality of cooling chambers 2, and the common
carbonating device 6 may have a single one, or a plu-
rality of carbonating chambers 8.

[0041] Referring now to figure 2 an alternative embod-
iment is described. Similar parts to those present in the
embodiment of figure 1 are labelled with the same ref-
erence identifiers. In figure 2, for clarity only, the refrig-
eration circuit including the refrigerating unit 12, and re-
frigerating coil 10 are omitted.

[0042] In the figure 2 embodiment, the circuit for the
potable liquid extends from a first coil 24a in the cooling
chamber 2, to the dispensing head 4, and then back to
the cooling chamber 2 where the liquid passes through
a second cooling coil 24b where it is further cooled.
Thereafter the potable liquid flows to the carbonating
chamber 8, but in this example, instead of being fed
along the gas supply conduit 22, the potable liquid flows
to the carbonating chamber 8 along the fresh potable
liquid feed conduit 38, downstream of the solenoid sup-
ply valve V2 and the non-return valves V3. The pump
26 is in this example provided in the fresh potable liquid
feed conduit 38 and thus "pulls" liquid along the circuit
from the cooling chamber 2.

[0043] Moreover, a solenoid operated valve V4 is pro-
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vided to permit gas from the gas supply conduit 22 to
pass into the fresh potable liquid feed conduit 38 at a
position 91 downstream of the pump 57 when required
to assist in maintaining the level of carbonation of the
circulating potable liquid.

[0044] Various modifications may be made without
departing from the scope of the invention. For example
in the figure 1 embodiment, the pump 26 is located in
the cooling liquid of the cooling chamber 2, but may be
provided exteriorly to the cooling chamber 2 as desired,
for example otherwise between the cooling coil 24 and
the dispensing head 4, or downstream of the dispensing
head 4 along the conduit 28 to the gas supply inlet con-
duit 22.

[0045] In each embodiment, preferably the tempera-
ture of the potable liquid water in the carbonating cham-
ber is close to the temperature at which it is desired to
dispense the carbonated potable liquid, i.e. preferably
less than 15°C, and more preferably less than 10°C, and
typically at a temperature of about 5°C.

[0046] The potable liquid may be water, and may be
dispensed with a flavouring which may be introduced
into the potable liquid prior to or subsequent to carbon-
ation, or preferably at the dispensing head 4

[0047] The features disclosed in the foregoing de-
scription, or the following claims, or the accompanying
drawings, expressed in their specific forms or in terms
of a means for performing the disclosed function, or a
method or process for attaining the disclosed result, as
appropriate, may, separately, or in any combination of
such features, be utilised for realising the invention in
diverse forms thereof.

Claims

1. An apparatus (1) for supplying cooled carbonated
potable liquid, the apparatus (1) including a cooling
chamber (2), a carbonating chamber (8) and a dis-
pensing head (4), and pumping means (26) which
is operative to circulate carbonated potable liquid
around a circuit which includes the cooling chamber
(2), the dispensing head (4), and the carbonating
chamber (8).

2. An apparatus according to claim 1 characterised
in that the pumping means (26) is operative to cir-
culate potable liquid around a circuit which extends
from the cooling chamber (2) to the dispensing head
(4), from the dispensing head (4) to the carbonating
chamber (8), and from the carbonating chamber (8)
back to the cooling chamber (2).

3. An apparatus according to claim 1 or claim 2 char-
acterised in that the pumping means (26) is a
pump which is provided in the circuit, in the cooling
chamber (2) so that the pump (26) is cooled by the
cooling liquid.
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An apparatus according to claim 2 or claim 3 char-
acterised in that wherein the circuit includes a
cooling coil (24) within the cooling chamber (2), and
the pump (26) is provided between the cooling coil
(24) and the dispensing head (4).

An apparatus according to any one of the preceding
claims characterised in that the carbonating
chamber (8) includes an inlet (23) which is connect-
ed, via a gas supply conduit (22), to a supply (20)
of carbonating gas, and potable liquid flows along
the circuit, from the dispensing head (4) to the car-
bonating chamber(8), along the gas supply conduit
(22).

An apparatus according to any one of the preceding
claims characterised in that fresh potable liquid to
make up for cooled carbonated potable liquid drawn
off at the dispensing head (4), is introduced into the
carbonating chamber (8) via a fresh potable liquid
inlet (32, 30).

An apparatus according to claim 1 characterised
in that the pumping means (26) is operative to cir-
culate potable liquid around a circuit which extends
from the cooling chamber (2) to the dispensing head
(4), and back to the cooling chamber (2), and then
to the carbonating chamber (8), and from the car-
bonating chamber (8) back to the cooling chamber

2).

An apparatus according to claim 7 characterised
in that within the cooling chamber (2) there are first
and second cooling coils (24a, 24b), the first coil
(24a) being upstream of the dispensing head (4),
and the second coil (24b) being downstream of the
dispensing head (4).

An apparatus according to claim 7 or claim 8 char-
acterised in that the pumping means (26) is a
pump provided exteriorly of the cooling chamber
(2), the pump (26) being provided in the circuit be-
tween the cooling chamber (2) and the carbonating
chamber (8).

An apparatus according to any one of claims 7 to 9
characterised in that the carbonating chamber (8)
includes an inlet (23) which is connected, via a gas
supply conduit (22), to a supply (20) of carbonating
gas, and an inlet (32, 30) which is connected, via a
fresh potable liquid supply conduit (38), to a fresh
potable liquid supply (37), to make up for cooled
carbonated potable liquid drawn off at the dispens-
ing head (4).

An apparatus according to claim 11 characterised
in that the potable liquid flows along the circuit, from
the cooling chamber (2) and dispensing head (4) to
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12.

13.

14.

the carbonating chamber (8), along the a fresh po-
table liquid supply conduit (38) to the carbonating
chamber (8), and the pumping means (26) is a
pump provided in the fresh potable liquid supply
conduit (38).

An apparatus according to any one of the preceding
claims characterised in that the carbonating
chamber (8) is located remotely from the cooling
chamber (2) with the cooling chamber (2) located
adjacent to the dispensing head (4) or heads, and
the carbonating chamber (8) located in a remote
room.

A system including at least one cooling chamber
(2), a carbonating chamber (8) and a plurality of dis-
pensing heads(4), and pumping means (26) which
is operative to circulate carbonated potable liquid
around a plurality of circuits each of which includes
the or a cooling chamber (2), one of the dispensing
heads (4), and the carbonating chamber (8).

A system according to claim 13 characterised in
that a pumping means (26) for each circuit is pro-
vided, or a common pumping means (26) for each
of the apparatus is provided in a fresh potable liquid
supply conduit (38) which leads to a fresh potable
liquid inlet (32, 30) to the carbonating chamber (8).
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