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(67)  An electrical household appliance for washing
and drying linen comprising:

i) a drying compartment (2);

i) a circulation line (3) which takes a gaseous fluid from
the compartment (2) and re-introduces it into said com-
partment (2);

iii) a condenser (4) which enables the condensation of
at least a part of the vapour contained in the gaseous
fluid; said condenser (4) comprising:

-a first channel (41) for the passing of the gaseous fluid
from the compartment (2); the first channel (41) being
integrated into said circulation line (3);

-asecond channel (42) for the passing of a coolant liquid;

iv) a tank (5) for storing a liquid;

v) first hydraulic connection means (6) active at least be-
tween the second passing channel (42) and said tank (5)
for performing a transfer of the liquid from the second
passing channel (42) to the tank (5) in order to store the
coolant liquid transiting in the second channel (42) to be
used as a washing liquid.
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Description

[0001] The present invention relates to an electrical
household appliance for washing and drying linen (more
commonly known as a washing machine) equipped with
a water storage tank.

[0002] Asis known, washing machines of the tradition-
al type are electrical household appliances comprising:

- awashing compartment inside which there is a drum
to contain the linen to be washed, rotatable about a
horizontal axis;

- a water supply system which can be connected to
the water mains and leads into the washing compart-
ment;

- aunit for heating the water through an electrical re-
sistance;

- aconduitfor discharging the water from the washing
compartment once the washing has finished.

[0003] The washing compartment is connected to
counterweights (usually made of concrete) whose func-
tion is to stabilise the washing machine reducing the vi-
brations transmitted by the oscillating unit to the remain-
ing parts of the washing machine frame.

[0004] So as to recover the water from one washing
cycle to the next, some existing washing machines fur-
ther comprise a water storage tank, connected to the
drum in order to receive therefrom the linen rinsing water.
This rinsing water, appropriately filtered, is then stored
in the tank to then be reused in the subsequent washing
cycle. A drawback of this washing machine is the need
to filter the rinsing water once it has already come into
contact with the linen to be washed and could therefore
be dirty or contain textile residues detached from the linen
and/or residues of undissolved detergent. This washing
machine is therefore equipped with special filters which,
as well as defining additional costs, also require periodic
maintenance.

[0005] Dryersare alsoknowncomprisingadryingcom-
partment comprising a conduit for extracting a gaseous
fluid from the drying compartment. Along such extraction
conduit, acondenseris placed which determines the con-
densation of the particles of vapour carried by the fluid
extracted from the drying compartment. Downstream of
the condenser, there is a suction impeller which draws
the fluid contained in the drying compartment. Down-
stream of the impeller there is a conduit for re-introducing
the gaseous fluid into the drying compartment. Along said
re-introduction conduit, there is normally an electrical el-
ement that heats the gaseous fluid. A drawback of such
adryer is connected with the consumption of the coolant
water circulating in the condenser in order to determine
the condensation of the vapour contained in the gaseous
fluid.

[0006] The technical task of the present invention is
therefore to provide an electrical household appliance
for washing and drying linen that obviates the above-
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described drawbacks.

[0007] The object of the presentinvention is to provide
an electrical household appliance for washing and drying
linen with greater construction simplicity and lower main-
tenance costs and times.

[0008] A further object of the present invention is to
provide an electrical household appliance for washing
and drying linen that enables the optimisation of water
saving and also the energy for heating it.

[0009] The stated technical task and the specified ob-
jects are substantially reached by an electrical household
appliance with the characteristics expressed in one or
more of the appended claims.

[0010] Further characteristics and advantages of the
present invention will become more apparent from the
following indicative, and hence non-limiting, description
of a preferred, but not exclusive, embodiment of an elec-
trical household appliance as illustrated in the appended
drawings, in which:

- Figure 1 shows a perspective view of an electrical
household appliance according to the presentinven-
tion;

- Figures 2 and 3 show perspective views of compo-
nents of an electrical household appliance according
to the present invention;

- Figures 4 and 5 show perspective views of a com-
ponent of an electrical household appliance accord-
ing to the present invention;

- Figure 6 shows a view of the component of Figures
4 and 5;

- Figures 7 and 8 respectively show a section view
according to plane A-A and plane B-B of Figure 6.

[0011] In the accompanying drawings, no. 1 indicates
an electrical household appliance for washing and drying
linen. Typically such an electrical household appliance
is known as a washer-dryer. It has the possibility to wash
and subsequently dry linen.

[0012] Appropriately the electrical household appli-
ance 1 comprises a compartment 2. Such compartment
is a drying compartment. It coincides with the washing
compartment. In technical jargon such compartment 2 is
also called a tank. The compartment 2 contains a drum
90 intended to house the linen to be dried and/or washed.
The drum 90 indicated above is therefore intended to
contain the linen during a drying cycle and during a wash-
ing cycle. Appropriately the electrical household appli-
ance 1 comprises a door 200 for accessing the drum 90;
the door 200 contributes to delimiting the compartment
2. Theelectrical household appliance 1 further comprises
a circulation line 3 which takes the gaseous fluid from
the compartment 2 and re-introduces it into said com-
partment 2. Preferably, but not necessarily, the circula-
tionline 3 develops starting from an end wall 201 opposite
the door 200.

[0013] Theelectricalhousehold appliance 1 comprises
acondenser 4 which enables the condensation of at least
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a part of the vapour contained in the gaseous fluid. The
circulation line 3, downstream of the condenser 4 with
respect to the flow of the gaseous fluid, preferably com-
prises a conduit for re-introducing the gaseous fluid into
the compartment 2. Appropriately along the re-introduc-
tion conduit of the gaseous fluid into the compartment 2
the electrical household appliance 1 comprises means
for heating the gaseous fluid (typically an electrical ele-
ment). Normally along the re-introduction conduit the
electrical household appliance 1 comprises means 11
for moving the gaseous fluid (typically a fan that aspirates
the gaseous fluid from the compartment 2 through the
condenser 4 and re-introduces it into the compartment 2
through the re-introduction conduit).

[0014] The condenser 4 comprises:

- afirstchannel 41 for the passing of the gaseous fluid
from the compartment 2; the first channel 41 is inte-
grated into the circulation line 3;

- a second channel 42 for the passing of a coolant
liquid (typically water). The coolant liquid circulating
in the second channel 42 takes heat away from the
gaseous fluid circulating in the first channel 41 (the
second channel 42 is schematically illustrated with
a broken line in Figure 5). This determines the con-
densation of the vapour contained in the gaseous
fluid extracted from the compartment 2.

[0015] The condenser 4 is preferably made of plastic.
The condenser 4 preferably comprises a first and a sec-
ond arm 12, 13, which develop from a common connec-
tion zone. The condenser 4 is therefore shaped like an
"L". Thefirstarm 12 comprises aninlet 120 of the gaseous
fluid into the condenser 4, the second arm 13 comprises
an outlet 130 of the gaseous fluid from the condenser 4.
The second channel 42 develops along the first arm 12.
Appropriately the first channel 41 also develops along
the second arm 13 (as well as in the first arm 12). The
portion of the condenser 4 which delimits said first chan-
nel 41 is advantageously a single part.

[0016] The electrical household appliance 1 further
comprises a tank 5 for storing a liquid (it is a liquid that
will then be used to wash the linen). Appropriately the
tank 5 is made of plastic. Appropriately such a tank 5 has
a capacity of over 10 litres, preferably over 15 litres (for
the linen drying process up to 40 litres of water can be
used).

[0017] Appropriately the electrical household appli-
ance 1 comprises first hydraulic connection means 6 ac-
tive at least between the second passing channel 42 and
said tank 5 for performing a transfer of the liquid from the
second passing channel 42 to the tank 5. This enables
the coolant liquid transiting in the second channel 42 to
be stored, in order to be used as a washing liquid. The
first connection means 6 comprise a conduit. Appropri-
ately the electrical household appliance 1 comprises a
discharge conduit 8 of the electrical household appliance.
The discharge conduit 8 is a conduit that enables the
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evacuation of the washing liquid contained in the com-
partment 2.

[0018] The tank 5 comprises an overflow 80 which di-
rects the excess liquid contained in the tank 5 towards
the discharge conduit 8 of the electrical household ap-
pliance 1 (by-passing the compartment 2). In fact, when-
ever the volume of coolant liquid used in a drying cycle
is higher than the volume of the tank 5, at least the excess
coolant liquid must be disposed of (or alternatively recir-
culated - potentially after further cooling - in the second
passing channel 42).

[0019] In addition or alternatively the first hydraulic
connection means 6 comprise a valve which:

- in afirst configuration directs said coolant liquid to-
wards said tank 5;

- in a second configuration directs said coolant liquid
towards the discharge conduit 8 of the electrical
household appliance 1. During a drying cycle the
valve therefore assumes the first configuration until
a predetermined level in the tank 5 is reached. Upon
reaching said predetermined level, the switching
means make the valve assume the second configu-
ration.

[0020] The electrical household appliance 1 further
comprises a bin 10 for introducing a detergent. Such bin
10 allows the introduction of washing agents (actual de-
tergent, fabric softener, bleach, etc.) needed during the
implementation of a washing cycle.

[0021] Typically such a bin 10 is integrated into an ex-
tractable drawer (not illustrated in the attached figures).
[0022] Appropriately the electrical household appli-
ance 1 comprises means 9 for feeding the washing liquid
contained in the tank 5 into the compartment 2. Advan-
tageously the feeding means 9 comprise:

- first means 91 for channelling the liquid contained in
the tank 5 into the bin 10 (typically they comprise a
first conduit and a pump for moving the liquid con-
tained in the tank 5);

- second channelling means 92 into the compartment
2 of the liquid contained in the bin 10 (typically they
comprise a second conduit 20 which leads directly
into the washing/drying compartment 2; more gen-
erally it can be said that the movement pump is in-
tegrated into the feeding means 9 as long as it is
arranged upstream of the bin 10).

[0023] The electrical household appliance 1 further
comprises introduction means into the compartment 2 of
mains water (typically solenoid valves). Appropriately the
electrical household appliance 1 comprises sensor
means operatively associated with the introduction
means. The introduction means of the mains water are
activated when a first predetermined condition arises.

[0024] In one embodiment the sensor means may
comprise a pressure switch operatively associated with
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the tank 5; in that case the first predetermined condition
corresponds to the detection of a level in the tank 5 lower
than a predetermined value at the start of a washing cy-
cle.

[0025] Inan alternative embodimentthe sensor means
comprise a pressure switch associated with the compart-
ment 2. In this way, the level present in the compartment
2 can be determined after the transfer into said compart-
ment 2 of at least a part of the liquid contained in the tank
5. In that case the first condition corresponds to the de-
tection in the compartment 2 of a level lower than a pre-
determined value (by way of non-limiting example the
first condition could also coincide with the detection of
an increase in the level lower than a predetermined val-
ue). The electrical household appliance 1 could imple-
ment a procedure which envisages:

- activation, at the start of the washing cycle, of the
feeding means 9 for transferring at least part of the
liquid contained in the tank 5 into the compartment 2;

- verification through the pressure switch associated
with the compartment 2 of the level in the compart-
ment 2.

[0026] The introduction means indicated above may
partly coincide with the second channelling means 92.
With regard to the condenser 4 it could be of various
kinds. However, in a preferred embodiment the condens-
er 4 comprises two overlapping metal sheets comprising
a first zone in which they are in contact and a second
zone in which they are spaced out to enclose between
them at least one stretch of the second passing channel
42 of the coolant fluid. The two metal sheets are unam-
ovably connected to each other (according to a technique
known as "roll-bond"). They are preferably made of alu-
minium.

[0027] Appropriately the condenser 4 comprises a re-
movable door 14 for the access/protection of said two
metal sheets (in Figure 7 a space 15 is highlighted in
which the two sheets connected with the roll-bond tech-
nique are intended to be positioned; during the assembly
of the two metal sheets the bulkhead indicated by refer-
ence number 16 is removed so as to allow direct contact
of the gaseous fluid contained in the first channel 41 with
at least one of said two metal sheets). Advantageously
the second passing channel 42 of the coolant fluid is a
winding shape in order to improve the heat exchange
with the gaseous fluid contained in the first channel 41.
[0028] Atleast one of said metal sheets contributes to
defining said first passing channel 41 of the gaseous fluid.
Appropriately at least one of the metal sheets is licked
by said gaseous fluid. In a particular embodiment both
the metal sheets are licked by said gaseous fluid (in par-
ticular two opposite faces of a body defined by joining
the two metal sheets are licked).

[0029] Ina particularembodiment the electrical house-
hold appliance 1 comprises second hydraulic connection
means 7 active at least between the first passing channel
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41 of the gaseous fluid and the compartment 2 to create
atransfer of the condensed vapour from said first passing
channel 41 to the compartment 2 to allow the subsequent
evacuation through the discharge conduit 8 (the second
means 7 are only partly visible in Figure 8). In a further
not particularly advantageous embodiment the con-
densed vapour could return directly into the compartment
2 running backwards along the circulation line 3. In a
further embodiment the electrical household appliance 1
could comprise a conduit that places the circulation line
3 in communication with the discharge conduit 8 of the
electrical household appliance 1 by-passing the drying
compartment 2. According to one embodiment of the
present invention in the tank 5 rinsing water coming from
the compartment 2 and/or condensed water coming out
of the first channel 41 can also be stored. In that case
the water may be appropriately filtered before introduc-
tion into the tank 5.

[0030] Anoperating method of the electrical household
appliance 1 comprises the following steps:

i) performing a drying cycle of linen placed in the
compartment 2; the step of performing a drying cycle
of the linen placed in the compartment 2 comprises
at least the steps of:

- aspirating the gaseous fluid (moisture) from the
compartment 2;

- making said gaseous fluid transit in the first
channel 41 of the condenser 4;

- making said coolant fluid transit in the second
channel 42 of the condenser 4 determining at
least the partial condensation of the vapour con-
tained in the gaseous fluid; -directing into said
storage tank 5 at least a part of the coolant fluid
that transits in said condenser 4;

ii) performing a washing cycle of further linen placed
in the compartment 2; the step of performing a linen
washing cycle comprises the step of taking at least
a part of the washing liquid stored in said tank 5 and
directing it into said compartment 2. This allows the
washing liquid stored in the tank 5 to be used for
washing or rinsing the linen.

[0031] The invention thus conceived enables multiple
advantages to be attained.

[0032] First of all, it enables water to be saved since
the mains water used during the drying as a coolant liquid
in the condenser 4 is reused in a subsequent washing
cycle. A second advantage is connected with the fact that
the coolant liquid is clean water and therefore does not
need to be filtered before being placed in the tank. This
enables the use of filters to be avoided (which imply a
cost and require maintenance). Furthermore, it prevents
(as happens in traditional washing machines) the water
stored in the tank previously coming into contact with
linen being washed and therefore being potentially dirty
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and containing textile fibres that have detached from the
linen. Another important advantage is connected with en-
ergy saving. In fact, the water comes out of the second
channel 42 at temperatures in the region of 40 °C there-
fore a remarkable energy saving can be obtained in the
subsequent washing cycle if this is performed shortly af-
ter; however, even if the washing cycle is performed a
considerable amount of time later, there would be an en-
ergy saving since at this point the water in the tank 5 is
at ambient temperature, i.e. about 22 °C (and therefore
still higher than the temperature of mains water which is
equal to about 15 °C).

[0033] The invention thus conceived is susceptible of
numerous modifications and variants, all falling within the
scope of the inventive concept characterising it. Further-
more all the details can be replaced by other technically
equivalent elements. In practice, all the materials used,
as well as the dimensions, can be any according to re-
quirements.

Claims

1. An electrical household appliance for washing and
drying linen comprising:

i) a drying compartment (2);

ii) a circulation line (3) which takes a gaseous
fluid from the compartment (2) and re-introduces
it into said compartment (2);

ii) a condenser (4) which enables the conden-
sation of at least a part of the vapour contained
in the gaseous fluid; said condenser (4) com-
prising:

- a first channel (41) for the passing of the
gaseous fluid from the compartment (2); the
first channel (41) being integrated into said
circulation line (3);

- a second channel (42) for the passing of
a coolant liquid;

iv) a tank (5) for storing a liquid;

v) first hydraulic connection means (6) active at
least between the second passing channel (42)
and said tank (5) for performing a transfer of the
liquid from the second passing channel (42) to
the tank (5) in order to store the coolant liquid
transiting in the second channel (42) to be used
as a washing liquid.

2. The electrical household appliance according to
claim 1, characterised in that it comprises second
hydraulic connection means (7) active at least be-
tween the first passing channel (41) of the gaseous
fluid and said tank (5) to create a transfer of the va-
pour condensed by said first passing channel (41)
of the gaseous fluid to said tank (5).
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The electrical household appliance according to
claim 1or2, characterised in that said tank (5) com-
prises an overflow (80) which directs the excess
washing liquid towards a discharge (8) of the elec-
trical household appliance (1).

The electrical household appliance according to any
one of the preceding claims, characterised in that
the first hydraulic connection means (6) comprise a
valve which:

- in afirst configuration directs said coolant liquid
towards said tank (5);

- in a second configuration directs said coolant
liquid towards a discharge conduit (8) of the
electrical household appliance (1).

The electrical household appliance according to any
one of the preceding claims, characterised in that
it comprises:

- a washing compartment (2) coinciding with the
drying compartment (2);

- feeding means (9) into the compartment (2) of
the liquid contained in the tank (5).

The electrical household appliance according to
claim 5, characterised in that it comprises:

i) a bin (10) for introducing a detergent;
ii)said feeding means (9) comprising:

- channelling means (91) into said bin (10)
of the liquid contained in the tank (5);

- channelling means (92) into the washing
compartment (2) of the liquid contained in
the bin (10).

The electrical household appliance according to
claim 6, characterised in that the first channelling
means (91) comprise a first conduit; the second
channelling means comprise a second conduit; the
first or second channelling means (91, 92) comprise
a movement pump of the liquid contained in the tank

®).

The electrical household appliance according to any
one of the preceding claims, characterised in that
said condenser (4) comprises two overlapping metal
sheets comprising a first zone (45) in which they are
in contact and a second zone (46) in which they are
spaced out to enclose between them at least one
stretch of the second passing channel (42).

The electrical household appliance according to
claim 8, characterised in that at least one of said
metal sheets is licked by a gaseous fluid transiting
in the first passing channel (41).
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The electrical household appliance according to any
one of the preceding claims, characterised in that
said tank (5) has a capacity of more than 10 litres.

The electrical household appliance according to any
one of the preceding claims, characterised in that
it comprises:

- introduction means into the compartment (2)
of mains water;

- sensor means operatively associated with the
feeding means, said introduction means of
mains water being activated when a first prede-
termined condition arises.

The electrical household appliance according to
claim 11, characterised in that said sensor means
comprise a pressure switch operatively associated
with the compartment (2) to determine the level con-
tained in the compartment (2) after the transfer into
said compartment (2) of at least a part of the liquid
contained in the tank (5).
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