
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

97
4 

80
2

A
1

��&��������
���
(11) EP 1 974 802 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.10.2008 Bulletin 2008/40

(21) Application number: 07105281.5

(22) Date of filing: 29.03.2007

(51) Int Cl.: �
B01F 3/04 (2006.01) B01F 5/06 (2006.01)

F25D 23/12 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR
Designated Extension States: 
AL BA HR MK RS

(71) Applicant: Electrolux Home Products Corporation 
N.V. �
1930 Zaventem (BE)�

(72) Inventors:  
• VOLKER, Thomas

31025, SANTA LUCIA DI PIAVE (IT) �

• INGRASSIA, Tancredi
20154, MILANO (IT) �

• PIMPUTKAR, Girish
31015, CONEGLIANO (IT) �

• HUE, Xavier
31010, ORSAGO (IT) �

• JOHANSSON, Daniel L. �
31015, CONEGLIANO (IT) �

(74) Representative: Jorio, Paolo et al
Studio Torta S.r.l. 
Via Viotti, 9
10121 Torino (IT) �

(54) Cool drink dispenser for home use, and refrigerator equipped with such a dispenser

(57) A cool drink dispenser (1) having a main pipe
(6) connected to a supply source (4) to receive a bever-
age; a metering valve (5) connected to the main pipe (6)
to receive the beverage, and designed to permit control-
led outflow of the beverage from the main pipe (6) into a
container positioned temporarily beneath the metering
valve (5); an in-�line cooling unit (10) located along the
main pipe (6) to cool the beverage flowing along a first
portion of the main pipe (6); and an in-�line gas- �adding
unit (11) located along the main pipe (6) to add a gas to
the beverage flowing along a second portion of the main
pipe (6).
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Description

�[0001] The present invention relates to a cool drink dis-
penser for home use, and to a refrigerator equipped with
such a drink dispenser.
�[0002] More specifically, the present invention relates
to a household refrigerator with a built-�in dispenser for
cool water with added gas; to which electric household
appliance the following description refers purely by way
of example.
�[0003] As is known, household refrigerators have been
marketed for some years now, in which the refrigeration
compartment door has a built-�in dispenser for dispens-
ing, on command, a given quantity of cool sparkling wa-
ter.
�[0004] More specifically, dispensers of the above type
normally comprise a tap for dispensing water at ambient
temperature; a first water tank connected to the tap by a
water feed pipe; and a cooling assembly for cooling the
water in the first tank.
�[0005] Dispensers of the above type also comprise a
second tank, in turn substantially comprising a first inlet
connected to the first tank by a pipe to receive pressu-
rized cool water; a second inlet for pressurized carbon
dioxide; and an outlet connected by a pipe to a metering
valve located in a water dispensing recess formed in the
outer surface of the refrigerator door to allow the user to
draw sparkling water as required.
�[0006] The dispenser also normally comprises two
hand-�operated metering valves also located in the re-
cess. A first metering valve is connected by a pipe to the
tap, and is hand-�operated by the user to draw water at
ambient temperature; and the second metering valve is
connected to the first tank by a further pipe to dispense,
on command, cool carbon-�dioxide-�free water.
�[0007] Drink dispensers of the above type have the
major drawback of being bulky, mainly on account of fea-
turing two tanks, one for cooling the water, and one for
adding carbon dioxide. In fact, being of roughly one- or
ten- �litre capacity, the two tanks combined are extremely
bulky and seriously affect the overall size of the dispens-
er.
�[0008] Another drawback of dispensers of the above
type is the relatively long time taken to restore the cooling
temperature of the water and/or the added carbon dioxide
level in the water whenever the two tanks are emptied
partly or completely. For example, when both tanks are
partly emptied, it is necessary to add water to the first
tank, wait for the water in the first tank to cool, feed the
cooled water from the first tank to the second tank, � add
carbon dioxide to the water in the second tank, and wait
for the water and carbon dioxide in the second tank to
mix completely.
�[0009] In addition to the above operating drawbacks,
the two tanks are ideal receptacles for uncontrolled for-
mation of mould and bacteria, with all the drawbacks this
entails, in the event the cool drink dispenser is only used
sporadically, and the water is left to stagnate inside the

tanks for a prolonged period of time.
�[0010] It is an object of the present invention to provide
a refrigerator cool drink dispenser designed to eliminate
the aforementioned drawbacks.
�[0011] According to the present invention, there is pro-
vided a cool drink dispenser, as claimed in Claim 1 and
preferably, though not necessarily, in any one of the de-
pendent Claims.
�[0012] According to the present invention, there is also
provided a household refrigerator featuring a cool drink
dispenser as claimed in Claim 11.
�[0013] A non-�limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:�

Figure 1 shows a view in perspective of a household
refrigerator featuring a cool drink dispenser in ac-
cordance with the teachings of the present invention;
Figure 2 shows, schematically, the cool drink dis-
penser integrated in the Figure 1 refrigerator;
Figure 3 shows a schematic side view of an alterna-
tive embodiment of a in-�line cooling unit integrated
in the Figure 1 refrigerator;
Figure 4 shows a schematic side view of an alterna-
tive embodiment of a in-�line carbonation unit inte-
grated in the Figure 1 refrigerator; and
Figure 5 shows a schematic side view of an alterna-
tive embodiment of a in-�line carbonation unit inte-
grated in the Figure 1 refrigerator.

�[0014] Number 1 in Figures 1 and 2 indicates as a
whole a dispenser for dispensing cool drinks with added
gas, e.g. carbon dioxide or similar, and which is particu-
larly suitable for integration in a household refrigerator
2, preferably, though not necessarily, inside the swing
door 3 of refrigerator 2.
�[0015] Drink dispenser 1 comprises a main pipe 6 con-
nected to a supply source 4 to receive a beverage - pref-
erably, though not necessarily, water; and a metering
valve 5 connected to main pipe 6 to receive the water or
any other beverage, and designed to permit controlled
outflow of water from main pipe 6 into a container posi-
tioned temporarily beneath metering valve 5.
�[0016] In the Figure 1 example, metering valve 5 is
located at a drink dispensing recess 3a formed in the
outer surface of door 3 of refrigerator 2, is connected to
main pipe 6 to receive water for dispensing, and is de-
signed to permit controlled outflow of water from main
pipe 6 to recess 3a, when a glass or other container for
receiving the water engages recess 3a.
�[0017] Unlike known drink dispensers, drink dispenser
1 comprises a cooling and carbonation device 9 located
along main pipe 6 to cool the water flowing along a first
portion of main pipe 6, and to add carbon dioxide to the
water flowing along a second portion of main pipe 6.
�[0018] More specifically, cooling and carbonation de-
vice 9 substantially comprises an in- �line cooling unit 10
and an in-�line carbonation unit 11, which are located in
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series along main pipe 6 to respectively cool and add
carbon dioxide to the water flowing along main pipe 6.
�[0019] More specifically, in-�line cooling unit 10 is pref-
erably, though not necessarily, located along main pipe
6 upstream from in- �line carbonation unit 11, so as to cool
the water along a first portion of main pipe 6 before the
carbon dioxide is added.
�[0020] In the Figure 2 example, in-�line cooling unit 10
comprises an inlet 10a connected to the supply source
4 by a portion of pipe 6 to receive water at ambient tem-
perature; and an outlet 10b supplying water at a prede-
termined cooled temperature preferably ranging be-
tween approximately 3 and 8 degrees centigrade.
�[0021] More specifically, in the schematic example in
Figure 2, in- �line cooling unit 10 comprises a closed tu-
bular member 12 housing the first portion of main pipe
6, which is defined by a water cooling pipe 13. Cooling
pipe 13 extends inside tubular member 12 along a pre-
determined, e.g. spiral path, and is connected at one end
to inlet 10a to receive water at ambient temperature, � and
at the other end to outlet 10b to supply cooled water.
�[0022] Tubular member 12 also houses latent heat ac-
cumulating means 14, which absorb a certain amount of
heat from cooling pipe 13 to lower the temperature of the
water circulating inside cooling pipe 13.
�[0023] In the example shown, heat accumulating
means 14 comprise a certain amount of heat accumulat-
ing material, such as paraffin or any other similar material,
which rapidly absorbs heat from the water flowing in cool-
ing pipe 13 to cool the water to a predetermined cooling
temperature. Paraffin, in fact, is known to melt above
zero degrees centigrade, and, to change from solid to
liquid, requires a relatively large amount of latent heat.
�[0024] In-�line cooling unit 10 also comprises a cooling
circuit (not shown) to maintain the solid state of the heat
accumulating material inside tubular member 12. It
should be pointed out that, by maintaining the paraffin
inside tubular member 12, for example, at roughly zero
degree centigrade temperature, i.e. in the solid state, by
means of the cooling circuit, an extremely large amount
of heat is absorbed to rapidly reduce the temperature of
the water circulating in cooling pipe 13.
�[0025] In one possible embodiment (shown in Figure
3) the in- �line cooling unit 10 does not comprise the inter-
nal cooling pipe 13 but is defined by a tubular body 12
made of elastically deformable material and closed her-
metically at both ends by two caps 31 of rigid material to
form a variable-�volume closed container.
�[0026] The tubular body 12 of the in-�line cooling unit
10 contains a semisolid, high-�viscosity mixture of frozen
water or other beverage, i.e. ice or frozen beverage crys-
tals. More specifically, the in-�line cooling unit 10 compris-
es cooling means 32, i.e. a number of electric fans 33
which, on command, circulate, inside compartment of the
in-�line cooling unit 10, a stream of cold air at a tempera-
ture below a freezing temperature T0, i.e. T0=0°C, and/or
a stream of hot air at a temperature above the freezing
temperature T0.

�[0027] The stream of cold air may come from the freez-
er compartment of refrigerator storing frozen food requir-
ing a temperature of -25°C to 0°C, and the stream of hot
air may come from the fresh-�food compartment of refrig-
erator 2 storing fresh food requiring a temperature of 0°C
to 15°C.
�[0028] The fans 33 are able to alternate and mix the
two air streams to bring the liquid inside the tubular body
to, and maintain it at, around the freezing temperature of
water or other beverage. In particular, by controlling cold
and/or hot air streams provided by the cooling means 32,
the percentage of water in the solid or semisolid mixture
state does not exceed a predetermined maximum thresh-
old ranging between 50% and 90% of the maximum ca-
pacity of tubular body 12, ensuring free circulation of the
water inside tubular body 12 thorough the solid or sem-
isolid frozen water.
�[0029] Inside the tubular body 12 of the in-�line cooling
unit 10, the water at ambient temperature from source 4
mixes with and partly melts the solid or semisolid frozen
water mixture to form cooled water at a predetermined
cooled temperature (i.e. at a temperature below ambient
temperature), which flows immediately along main pipe
6 to the metering valve 5.
�[0030] In-�line carbonation unit 11 is located along main
pipe 6, between in-�line cooling unit 10 and metering valve
5, and provides for adding carbon dioxide to the water
flowing along the second portion of main pipe 6.
�[0031] In-�line carbonation unit 11 receives both cooled
water at a given pressure from in-�line cooling unit 10, and
carbon dioxide at a given pressure, and appropriately
mixes the two, i.e. water and carbon dioxide, to supply
metering valve 5 with cool sparkling water.
�[0032] More specifically, in-�line carbonation unit 11
comprises the second portion of main pipe 6, which is
defined by an elongated tubular body 15 in turn compris-
ing an inlet 11a connected to outlet 10b of in- �line cooling
unit 10 to receive cooled water, an inlet 11b connected
to a carbon dioxide source 16; and an outlet 11c con-
nected to and for supplying cool sparkling water to me-
tering valve 5.
�[0033] In the Figure 2 example, tubular body 15 has a
small inside volume, i.e. is sized to substantially contain
a volume of water measurable in tens of millilitres, and
preferably equal to 20-30 millilitres, and contains a
number of balls 15a for rapidly mixing the cooled water
and carbon dioxide. In the example shown, the balls 15a
increase the water-�carbon dioxide contact surface to
thoroughly mix the two extremely rapidly.
�[0034] It should be pointed out that in-�line carbonation
units 11 may be used with an internal structure of tubular
body 15 differing from the one described above.
�[0035] In one possible embodiment (shown in figure
4), as opposed to balls 15a, tubular body 15 may contain
porous material 40, which, like balls 15a, increases the
water-�carbon dioxide contact surface.
�[0036] In another possible embodiment (shown in Fig-
ure 5), as opposed to containing balls, tubular body 15
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may house a perforated tubular membrane 50 or liner,
over which water flows on the inside, and pressurized
carbon dioxide on the outside. More specifically, water
flows longitudinally through the perforated liner 50, which
has a number of transverse holes 51 designed to only
let carbon dioxide through to the water, while at the same
time preventing outflow of water from the liner. In this
way, the carbon dioxide comes into contact with the water
at a number of points to rapidly carbonate the water.
�[0037] Drink dispenser 1 also comprises flow adapting
means 20, which, on command, regulate the pressure of
the cooled water and/or carbon dioxide to adjust the per-
centage of carbon dioxide added to the cooled water.
�[0038] More specifically, flow adapting means 20 may,
for example, comprise a non return valve 21 interposed
between outlet 10b of in-�line cooling unit 10 and inlet 11a
of in-�line carbonation unit 11 to prevent carbon dioxide
flow to in-�line cooling unit 10 in the event the carbon di-
oxide pressure exceeds the water pressure; and/or a
pressurized- �water supply pump 22 interposed between
outlet 10b and inlet 11a to adjust the pressure of the water
supply to in-�line carbonation unit 11 on command; and/or
a flow regulating device 23 interposed between carbon
dioxide source 16 and inlet 11b of in-�line carbonation unit
11 to regulate the pressure of the carbon dioxide supply
to inlet 11b on command.
�[0039] In the Figure 2 example, flow adapting means
20 are controlled by an electric control unit 24 connected
to a setting device 25, which may preferably, though not
necessarily, be located at metering valve 5 to allow the
user to adjust the carbon dioxide level in the cool water
for dispensing.
�[0040] More specifically, setting device 25 may be de-
signed to set two or more carbon dioxide levels ranging
between a minimum level, corresponding to no carbon
dioxide at all in the water, and a maximum level, corre-
sponding to a predetermined maximum value.
�[0041] Electric control unit 24 receives the set level,
and controls flow adapting means 20 accordingly. For
example, if the user selects the minimum carbonation
level, electric control unit 24 controls flow regulating de-
vice 23 to zero the pressure of the carbon dioxide supply
to inlet 11b of in-�line carbonation unit 11, which therefore
supplies cool still water.
�[0042] Flow regulating device 23 may obviously be re-
placed with an on-�off valve or any similar device designed
to cut off source 16 from inlet 11b of in- �line carbonation
unit 11 on command.
�[0043] If the user selects an intermediate carbon diox-
ide level, electric control unit 24 controls flow regulating
device 23 to adjust the pressure of the carbon dioxide
supply to inlet 11b of in-�line carbonation unit 11 accord-
ingly.
�[0044] As regards supply source 4, this provides for
continuously supplying water or any other beverage at
above atmospheric pressure - normally at about 2- �bar
pressure - and, in the example shown, comprises a drink-
ing water circuit of the premises in which refrigerator 2

is installed. More specifically, in the example shown, sup-
ply source 4 is connected to main pipe 6 via an on- �off
valve 26 for isolating supply source 4 from main pipe 6
on command.
�[0045] Carbon dioxide source 16, on the other hand,
may comprise a cylinder containing high-�pressure car-
bon dioxide, and for supplying carbon dioxide at a pre-
determined, e.g. 4-�bar, pressure via a pressure reducer.
�[0046] Operation of cool drink dispenser 1 will now be
described, assuming the user has selected a given car-
bon dioxide level and activated metering valve 5.
�[0047] In this case, electric control unit 24 controls flow
regulating device 23 to supply inlet 11b of in-�line carbon-
ation unit 11 with carbon dioxide at a given pressure,
and, at the same time, activates on-�off valve 26 to allow
water to flow along the first portion of main pipe 6, i.e.
cooling pipe 13, where it is cooled by in- �line cooling unit
10.
�[0048] The cooled water then flows along the second
portion of main pipe 6, i.e. through tubular body 15 of in-
line carbonation unit 11, where it is gradually mixed with
carbon dioxide. The carbonated water then flows along
the end portion of main pipe 6 to metering valve 5, by
which it is dispensed into the container inside recess 3a.
�[0049] Cool drink dispenser 1 obviously has numerous
advantages. In the first place, it is extremely compact,
by having no water tanks, unlike known dispensers.
�[0050] Secondly, eliminating the tanks, and the very
small water containing capacity of in-�line cooling unit 10
and in-�line carbonation unit 11 - which, as stated, is meas-
urable in tens of millilitres - practically rule out any pos-
sibility of mould or bacteria forming in the dispenser, with
obvious advantages in terms of user health and hygiene.
�[0051] Thirdly, cool drink dispenser 1 provides a con-
tinuous, fast supply of cooled water with a carbon dioxide
percentage varying as required by the user. The user, in
fact, can opt to dispense either cooled still water, or
cooled water containing one of a predetermined range
of carbon dioxide levels.
�[0052] Clearly, changes may be made to cool drink
dispenser 1 as described herein without, however, de-
parting from the scope of the present invention.

Claims

1. A cool drink dispenser (1), characterized by com-
prising a main pipe (6) connected to a supply source
(4) to receive a beverage; a metering valve (5) con-
nected to said main pipe (6) to receive said beverage,
and designed to permit controlled outflow of the bev-
erage from said main pipe (6) into a container posi-
tioned temporarily beneath the metering valve (5);
an in-�line cooling unit (10) located along said main
pipe (6) to cool the beverage flowing along a first
portion of said main pipe (6); and an in- �line gas- �add-
ing unit (11) located along said main pipe (6) to add
a gas to the beverage flowing along a second portion
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of said main pipe (6).

2. A dispenser as claimed in Claim 1, wherein said in-
line cooling unit (10) comprises a cooling pipe (13),
in which said beverage circulates; and heat accumu-
lating means (14), which absorb a given amount of
heat from the beverage flowing along said cooling
pipe (13), so as to cool the beverage to a predeter-
mined temperature.

3. A dispenser as claimed in Claim 2, wherein said heat
accumulating means (14) comprise a heat accumu-
lating material; and wherein said in-�line cooling unit
(10) comprises a tubular member (12) housing said
heat accumulating material and said cooling pipe
(13).

4. A dispenser as claimed in Claim 2 or 3, wherein said
cooling pipe (13) of said in-�line cooling unit (10)� cor-
responds to said first portion of the main pipe (6), in
which said beverage is cooled.

5. A dispenser as claimed in Claim 1, wherein said in-
line cooling unit (10) comprises a tubular member
(12) housing semisolid, high-�viscosity mixture of fro-
zen water or other beverage; said beverage flowing
inside said tubular member (12) through said high-
viscosity mixture of frozen water or other beverage.

6. A dispenser as claimed in any one of the foregoing
Claims, wherein said in-�line gas-�adding unit (11)
comprises a tubular body (15) receiving said bever-
age and gas; and mixing means (15a,�40,50) housed
inside said tubular body (15) to mix said beverage
with said gas.

7. A dispenser as claimed in Claim 6, wherein said mix-
ing means (15a, 40, 50) comprise a number of balls
(15a), or a porous material (40), or a perforated liner
(50) with one-�way holes (51) designed to allow the
gas into said perforated liner (50), and to prevent
outflow of the beverage from the perforated liner
(50).

8. A dispenser as claimed in Claim 6 or 7, wherein the
tubular body (15) of said in- �line gas- �adding unit (11)
corresponds to the second portion of said main pipe
(6), in which gas is added to the beverage.

9. A dispenser as claimed in any one of the foregoing
Claims, and comprising flow adapting means (20)
for regulating the pressure of said beverage and/or
of said gas inside said main pipe (6).

10. A dispenser as claimed in Claim 9, and comprising
setting means (25), by which a user selects a value
indicating the percentage of gas in the beverage for
dispensing; and control means (24) for controlling

said flow adapting means (20) to regulate the pres-
sure of said beverage and/or of said gas, so as to
adjust the percentage of gas in the beverage on the
basis of the value selected by said user.

11. A refrigerator (2), characterized by comprising a
cool drink dispenser (1) as claimed in any one of the
foregoing Claims.
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