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(54) Home refrigerator with a cooled-drink dispenser

(57)  Ahomerefrigerator (1) having a fresh-food com-
partment (3) for preserving non-freezable perishable
foodstuffs, a heat-pump cooling circuit (7) designed to
keep the fresh-food compartment (3) at a reference tem-
perature ranging between +1°C and +10°C, and a
cooled-drink dispenser (8) for controlled supply of a
cooled beverage ata given temperature; the cooled-drink
dispenser (8) having a closed container (9), and a bev-
erage supply pipe (10) extending through the closed con-
tainer (9) and having a first end connected to the drinking
water network to receive pressurized water; the cooled-
drink dispenser (8) also having a draw device (11) for

Fig. 1 4

controlling outflow of the water from the beverage supply
pipe (10) into a generic glass or similar, and the beverage
supply pipe (10) having a second end connected to the
draw device (11); the closed container (9) being perma-
nently filled with water, and being housed inside the fresh-
food compartment (3) so that the cold air circulating in
the fresh-food compartment (3) flows over the outer sur-
faces of the closed container (9) to cool the stagnant
water stored in the closed container (9); and the central
portion of the beverage supply pipe (10) being coiled to
form, in the closed container (9), at least one pipe-coil
(10a) fully immersed in the stagnant liquid in the closed
container (9).
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Description

[0001] The presentinvention relates to a home refrig-
erator with a cooled-drink dispenser.

[0002] More specifically, the present invention relates
to a home refrigerator with a cooled-water dispenser, to
which the following description refers purely by way of
example.

[0003] As is known, some home refrigerator models
have a cooled-drink dispenser built into the door to dis-
pense, on command, cooled water at a temperature nor-
mally ranging between +5°C and +13°C.

[0004] The cooled-drink dispenser normally compris-
es a tank filled manually by the user with the water or
other beverage to be dispensed; and a metering valve
located at a recess formed in the outer surface of the
refrigerator door. The recess is designed to house a
drinking glass or similar container, and the metering valve
is connected to the bottom of the tank by a connecting
pipe, and is designed to only permit controlled outflow of
the water or other beverage from the tank into the bev-
erage dispensing recess underneath, when the recess
is engaged by a drinking glass or other container to re-
ceive the beverage.

[0005] Depending on where it is located inside the re-
frigerator, the tank may be cooled by the cold air circu-
lating inside the refrigeration compartment of the refrig-
erator, or by an auxiliary heat exchanger integrated into
the heat-pump cooling circuit of the refrigerator.

[0006] More specifically, in the first case, the tank is
housed inside the refrigeration compartment of the re-
frigerator, so that the cold air circulating inside the com-
partment flows over the walls of the tank.

[0007] In the second case, the cooling circuit of the
refrigerator has an auxiliary evaporator surrounding
and/or extending through the tank, so that the refrigerant
withdraws heat directly from the water or other beverage
inside the tank. The water tank may obviously also be
surrounded by and/or fitted through with a portion of the
main evaporator of the refrigerator cooling circuit.
[0008] Obviously, in the first solution, the temperature
ofthe water in the tank depends on the temperature main-
tained inside the refrigeration compartment by the cool-
ing circuit of the refrigerator; whereas, in the second so-
lution, the cooling circuit of the refrigerator is capable of
maintaining the tank at a predetermined reference tem-
perature, regardless and independently of the tempera-
ture maintained inside the refrigeration compartment/s
of the refrigerator.

[0009] Location of the cooled-drink dispenser inside
the refrigerator seriously limits the capacity of the tank
and performance of the dispenser itself, which, in fact,
cannotdispense the beverage atthe desired temperature
until the user fills the tank with the beverage, and the
cooling circuit of the refrigerator cools the beverage in
the tank to the set dispensing temperature.

[0010] Moreover, the inside of the tank is an ideal re-
ceptacle for uncontrolled formation of mould and bacte-
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ria, with all the drawbacks this entails in the event the
cooled-drink dispenser is only used sporadically, and the
water or other beverage is left standing inside the tank
for a prolonged period of time.

[0011] To eliminate these drawbacks, cooled-drink
dispensers have been designed, in which the water tank
is replaced by a small-diameter water supply pipe ex-
tending through a container filled with glycol or salt water.
The water supply pipe is connected at one end to the
metering valve, and at the other end to the water network
supplying pressurized drinking water.

[0012] The airtight container is cooled by the refriger-
ator cooling circuit, so that heat is withdrawn directly from
the glycol or salt water inside the container to maintain
the glycol or salt water at a temperature below 0°C.
[0013] As such, the drinking water flowing inside the
water supply pipe releases heat to the glycol or salt water
inside the airtight container.

[0014] In the water supply pipe solution, the amount
of cooled waterimmediately dispensable is much smaller
than in the conventional tank solution, but the risk of con-
tamination by mould and bacteria is greatly reduced, by
the inside of the water supply pipe being rinsed each time
cooled water is drawn off.

[0015] Patent Application WO-02/060806, on the other
hand, describes a stand-alone cooled-drink dispenser,
in which the water tank is connected directly to the water
network supplying pressurized drinking water, and is
maintained at a given temperature by the evaporator of
a special heat-pump cooling circuit. The water tank has
means for carbonating the water inside, and is fitted
through with a small-diameter water supply pipe, which
is connected at one end to the metering valve, and at the
other end to the water network supplying pressurized
drinking water, and forms a coil inside the tank to maxi-
mize heat exchange with the carbonated water in the
tank.

[0016] In this combination solution, which cannot be
built into a home refrigerator because of insufficient
space, the metering valve is supplied with both cold car-
bonated water from the tank, and cold still water from the
water supply pipe (i.e. from the water network), and is
designed to dispense either one or a combination of both
types of cooled water into the glass, as required by the
user.

[0017] Building into the refrigerator a cooled-drink dis-
penser, in which the water tank is replaced by a coil or
skein of small-diameter pipe connected directly to the
external water network, however, seriously complicates
the heat-pump cooling circuit of the refrigerator, thus
greatly increasing manufacturing cost.

[0018] Itis anobject of the presentinvention to provide
a home refrigerator with a cooled-drink dispenser, which
is cheaper to produce, and in which the cooled-drink dis-
penser involves no risk of contamination by mould or bac-
teria.

[0019] According to the presentinvention, there is pro-
vided a home refrigerator as claimed in Claim 1 and pref-
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erably, though not necessarily, in any one of the depend-
ent Claims.

[0020] 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 axonometry, with semi-
transparent parts and parts removed for clarity, of
the top portion of a home refrigerator in accordance
with the teachings of the present invention;

Figure 2 shows a partly exploded view in perspective
of a component part of the Figure 1 refrigerator.

[0021] With reference to Figure 1, number 1 indicates
as a whole a home refrigerator particularly suitable for
both preserving and freezing perishable foodstuffs, and
which comprises at least two independent refrigeration
compartments, each maintained at a predetermined ref-
erence temperature preferably, though not necessarily,
differing from that of the other compartment.

[0022] More specifically, in the example shown, refrig-
erator 1 comprises a rigid, self-supporting, substantially
parallelepiped-shaped casing 2 having two superim-
posed internal refrigeration compartments 3 and 4, each
of which is lined with thermally insulating material and
communicates with the outside through a respective ac-
cess opening formed in the vertical front wall of casing 2.
[0023] Refrigerator 1 also comprises two doors 5 and
6 hinged, one over the other, to the vertical front wall of
casing 2 to rotate, about a preferably, though not neces-
sarily, common vertical axis, to and from a closed posi-
tion, in which each of the two doors rests against the
vertical front wall of casing 2 to close the access opening
to, and hermetically seal from the outside, a respective
refrigeration compartment 3, 4.

[0024] With reference to Figure 1, refrigerator 1 also
comprises a heat-pump cooling circuit 7 (shown partly in
Figure 1) which transfers heat from one fluid to another
by exploiting the changes in state of an intermediate gas
refrigerant subjected to a closed thermodynamic cycle,
and which is designed to bring each refrigeration com-
partment 3, 4 to, and keep it at, a respective predeter-
mined reference temperature normally lower than the
outside temperature.

[0025] Thereference temperature may be user-select-
ed from a predetermined range.

[0026] More specifically, in the example shown, heat-
pump cooling circuit 7 is designed to keep refrigeration
compartment 3 (i.e. the top compartment of the refriger-
ator) at a reference temperature ranging between +1°C
and +10°C and preferably, though not necessarily, be-
tween +2°C and +8°C, so refrigeration compartment 3 is
suitable for preserving non-freezable perishable food-
stuffs; and to keep refrigeration compartment 4 (i.e. the
bottom compartment of the refrigerator) at a lower refer-
ence temperature than refrigeration compartment 3 (i.e.
below 0°C) and preferably, though not necessary, rang-
ing between -2°C and -20°C, so refrigeration compart-
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ment 4 is suitable for freezing perishable foodstuffs
and/or producing ice.

[0027] In other words, top refrigeration compartment
3 constitutes the "fresh-food compartment”, and bottom
refrigeration compartment 4 the "frozen-food compart-
ment" of refrigerator 1.

[0028] Casing2,doors5and 6, and heat-pump cooling
circuit 7 are commonly known parts in the industry, and
therefore not described in detail.

[0029] With reference to Figures 1 and 2, refrigerator
1 also comprises a cooled-drink dispenser 8 for control-
led supply of cooled water or other beverage at a given
temperature above 0°C and preferably, though not nec-
essarily, ranging between +5°C and +13°C.

[0030] More specifically, in the example shown cooled-
drink dispenser 8 is integrated in the upper door 5 of
refrigerator 1. Obviously, cooled-drink dispenser 8 may
also be located on the vertical front wall of casing 2, be-
side the upper 5 or lower door 6 of refrigerator 1.
[0031] Cooled-drink dispenser 8 substantially com-
prises a preferably, though not necessarily, parallelepi-
ped-shaped closed container 9; a small-diameter water
supply pipe 10 extending through closed container 9, and
having a first end connected to the drinking water network
toreceive drinking water at higher than atmospheric pres-
sure; and a draw valve 11 which is housed in a drink
dispensing recess 5a formed in the outer surface of top
door 5, is connected to the second end of water supply
pipe 10, and is designed to only permit controlled outflow
of water from water supply pipe 10 to recess 5a when
recess 5a is engaged by a drinking glass or other con-
tainer to receive the water.

[0032] Unlike known solutions, closed container 9 is
permanently filled with water, and is housed inside re-
frigeration compartment 3, i.e. the fresh-food compart-
ment 3 of refrigerator 1, so that the cold air circulating in
refrigeration compartment 3 flows over the outer surfaces
of closed container 9 to cool and keep the stagnant water
stored in closed container 9 at the reference temperature
of fresh-food compartment 3 of refrigerator 1; whereas
the central portion of water supply pipe 10 is coiled to
form, in closed container 9, at least one pipe-coil 10a
(two in the example shown) fully immersed in the stag-
nant water in closed container 9 so as to maximize heat
exchange between the stagnant water stored in closed
container 9 and the drinking water flowing in water supply
pipe 10.

[0033] More specifically, in the example shown, closed
container 9 is a sealed container designed to rest on a
grille or perforated shelf 9a fixed horizontally, inside
fresh-food compartment 3 of refrigerator 1, next to the
fan for circulating the air in fresh-food compartment 3 and
blowingitto the evaporator of heat-pump cooling circuit 7.
[0034] More specifically, with reference to Figure 2,
closed container 9 comprises a substantially parallelepi-
ped-, cup-shaped receptacle 12 closed by a substantially
rectangular tray or panel 13 having a through hole 13a
for water filling; and a sealing plug 14 fitted in easily re-
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movable manner inside through hole 13a to seal hole
13a, i.e. cup-shaped receptacle 12. In the example
shown, receptacle 12 and panel 13 are made of rigid
plastic, whereas sealing plug 14 is made of cork, rubber,
silicone or similar elastic materials.

[0035] Water supply pipe 10 comprises a flexible pipe
10 made of rubber, silicone or other elastically deforma-
ble plastic material, and of a nominal diameter preferably,
though not necessarily, ranging between 6 and 15 milli-
metres.

[0036] In addition to the above, water supply pipe 10
is preferably, though not necessarily, sized so that the
internal volume of water supply pipe 10 - or at least of
the coiled central portion of water supply pipe 10 housed
in closed container 9, i.e. the two pipe-coils 10a - approx-
imately equals a quarter of the internal volume of closed
container 9.

[0037] Inotherwords, the volumetric ratio between the
total internal volume or capacity of closed container 9
and the total internal volume or capacity of water supply
pipe 10, or atleast one pipe-coil 10a, mustrange between
5 and 3.

[0038] More specifically, closed container 9 should
have a capacity of approximately 4 litres, and water sup-
ply pipe 10 a capacity of approximately 1 litre.

[0039] Finally, inthe example shown, cooled-drink dis-
penser 8 preferably, though not necessarily, also com-
prises an on-off valve (not shown) located between water
supply pipe 10 and the drinking water network, and which,
on command, isolates water supply pipe 10 from the
drinking water network to cut off drinking water supply.
[0040] In the example shown, the drinking water net-
work is defined by the water mains of the building in which
refrigerator 1 is located, and the on-off valve (not shown)
is a conventional on-off solenoid valve preferably, though
not necessarily, controlled by draw valve 11.

[0041] Like casing 2, doors 5 and 6, and heat-pump
cooling circuit 7, draw valve 11 is also a commonly known
partin the industry, and therefore not described in detail.
[0042] General operation of refrigerator 1 is clearly in-
ferable from the above description.

[0043] Asregards operation of cooled-drink dispenser
8, insertion of a glass inside recess 5a in door 5 opens
draw valve 11 to allow the cooled drinking water in water
supply pipe 10 to fall into the glass. Water supply pipe
10 being connected directly to the drinking water network,
outflow of cooled drinking water from water supply pipe
10is accompanied by simultaneous inflow into water sup-
ply pipe 10 of an equal amount of drinking water at am-
bient temperature from the drinking water network.
[0044] Asitflows alongwater supply pipe 10, the drink-
ing water at ambient temperature from the water network
cools rapidly by releasing heat to the stagnant water
stored in closed container 9, and reaches a desired tem-
perature of +5°C to +13°C by the time it comes out of
water supply pipe 10.

[0045] The fact that closed container 9 is permanently
filled with the same quantity of stagnant water at the ref-
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erence temperature of fresh-food compartment 3 en-
sures that the drinking water at ambient temperature
flowing in water supply pipe 10 always releases the same
amount of heat to the stagnant water stored in closed
container 9, and therefore always undergoes the same
temperature drop.

[0046] Since the temperature drop depends on the vol-
ume ratio between closed container 9 and the portion of
water supply pipe 10 housed in closed container 9, i.e.
the two pipe-coils 10a, appropriate adjustment of the vol-
ume ratio allows immediate supply into the glass of
cooled drinking water at a constant given temperature
ranging between +5°C and +13°C.

[0047] Theadvantages of cooled-drink dispenser 8 are
obvious. Despite comprising a cooled-drink dispenser 8,
refrigerator 1 features a heat-pump cooling circuit 7 iden-
tical to that of a conventional refrigerator, thus greatly
reducing manufacturing cost.

[0048] Housing the sealed container 9 inside fresh-
food compartment 3 also prevents conversion of the stag-
nant water in sealed container 9 to ice, thus increasing
in volume and irreparably damaging sealed container 9.
[0049] Finally, cooled-drink dispenser 8 involves prac-
tically no risk of contamination by mould or bacteria, with
all the advantages this entails.

[0050] Clearly, changes may be made to home refrig-
erator 1 as described herein without, however, departing
from the scope of the present invention.

[0051] For example, a chemical bactericide may be
dissolved in the stagnant water in sealed container 9 to
prevent the spread of mould or bacteria inside sealed
container 9.

[0052] Inadifferentembodiment, water supply pipe 10
may be connected to a pressurized-beverage source oth-
er than the water network, such as a pressurized-bever-
age tank or drum.

Claims

1. Ahomerefrigerator (1) comprising a fresh-food com-
partment (3) for preserving food, a cooling circuit (7)
designed to keep said fresh-food compartment (3)
at a reference temperature ranging between +1°C
and +10°C, and a cooled-drink dispenser (8) for con-
trolled supply of a cooled beverage at a given tem-
perature; the cooled-drink dispenser (8) comprising
a closed container (9), and a beverage supply pipe
(10) extending through said closed container (9) and
having a first end connected to a beverage source
supplying water or other beverage at a given pres-
sure higher than atmospheric pressure; the cooled-
drink dispenser (8) also comprising a draw device
(11) for controlling outflow of the water or other bev-
erage from the beverage supply pipe (10) into a ge-
neric glass or receptacle, and said beverage supply
pipe (10) having a second end connected to said
draw device (11); the refrigerator (1) being charac-
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terized in that the closed container (9) is perma-
nently filled with liquid, and is housed inside said
fresh-food compartment (3) so that the cold air cir-
culating in the fresh-food compartment (3) flows over
the outer surfaces of the closed container (9) to cool
the liquid stored in said closed container (9); the cen-
tral portion of said beverage supply pipe (10) being
coiled to form, in said closed container (9), at least
one pipe-coil (10a) fullyimmersed in the liquid in said
closed container (9).

A home refrigerator as claimed in Claim 1,
characterized in that the liquid in said closed con-
tainer (9) is water.

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that said closed
container (9) is a substantially parallelepiped-
shaped container (9), and is designed to be placed
horizontally inside said fresh-food compartment (3).

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that said closed
container (9) is arranged in an upper side of said
fresh-food compartment.

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that said closed
container (9) is made of plastic.

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that said closed
container (9) is an airtight closed container (9).

A home refrigerator as claimed in any one of the
foregoing Claims, characterised in that said bev-
erage supply pipe (10) is a flexible pipe (10) made
of rubber, silicone or other elastically deformable
plastic material.

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that said bev-
erage supply pipe (10) has a nominal diameter rang-
ing between 6 and 15 millimetres.

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that the volume
ratio between the internal volume of the closed con-
tainer (9) and the internal volume of said at least one
pipe-coil (10a) of the beverage supply pipe (10) rang-
es between 5 and 3.

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that said draw
device (11) for controlling outflow of the water or oth-
erbeverage fromthe beverage supply pipe (10) com-
prises a draw valve (11) which is housed in a drink
dispensing recess (5a) formed in a door (5) of the
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11.

12.

refrigerator (1), is connected to the second end of
said beverage supply pipe (10), and is designed to
only permit controlled outflow of the water or other
beverage from the beverage supply pipe (10) to said
drink dispensing recess (5a) when the recess (5a)
is engaged by a drinking glass or other container.

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that said cool-
ing circuit (7) is a heat-pump cooling circuit (7).

A home refrigerator as claimed in any one of the
foregoing Claims, characterized in that said bev-
erage source is the water mains of the building in
which the refrigerator (1) is located.
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