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Description

[0001] The present invention relates to a domestic
washer-drier machine which provides for washing and
drying the laundry.

[0002] Domestic washer-drier machines are known to
comprise a support and housing structure, a washing
tank being housed therein, which is provided with a front
opening that can be closed by means of a porthole door
that is hinged in front of the housing. Within the washing
tank, a basket is pivotally housed about a horizontal or
inclined axis for the laundry to be accommodated therein
to be washed and/or dried. The basket also defines a
front opening that is located such as to match the opening
of the washing tank, in order to load/unload the laundry.
[0003] The washing tank is suitable to contain the
washing liquid during the laundry washing steps, and to
be a portion of the drying circuit during the laundry drying
step.

[0004] In order to allow loading the tank with mains
water and detergent and additive substances, a washing
water delivery system is provided to be connected to the
water system. This washing water delivery system com-
prises a plurality of electrovalves which are suitable to
selectively adjust the supply to a plurality of flow paths
extending downstream of these electrovalves through re-
spective compartments of a detergent tray to the washing
tank. On the bottom of the washing tank there is provided
a drain duct with a discharge pump being associated
thereto, which provides for the removal of the washing
liquid from the tank and controls, together with the supply
electrovalves, the liquid level within the tank. To heat the
washing liquid contained within the tank, an electric re-
sistance is provided, which is arranged within the tank in
the gap between the tank wall and the laundry basket.
[0005] The drying circuit of prior art washer-drier ma-
chines typically comprises a suction unit, a heat exchang-
er and a heating unit with electric resistances intercom-
municating by means of a drying circuit.

[0006] In such a closed-loop circuit, the air flow gen-
erated by the suction unit is heated by the electric resist-
ances and sent to the basket, where it flows through the
wet laundry thereby causing the water contained in the
fabric to evaporate. In the heat exchanger, which is gen-
erally a container separate from the washing tank and
provided with a spray nozzle, the wet air is cooled by a
jet of cold water. Due to this cooling, the vapour conden-
sates and is collected and discharged together with the
cooling water. The de-humidified air is then sucked again
by the suction unit and ricirculated.

[0007] The coolingwater is usually supplied to the heat
exchanger by means of a cooling duct with a dedicated
electrovalve which controls the loading of the mains wa-
ter in the heat exchanger (condenser).

[0008] Prior artdrying devices, while being satisfactory
under many aspects, however, have a much complicated
structure which is due to the presence of the condensa-
tion chamber and three different circuits:
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- washing water supply,
- cooling water supply to the heat exchanger,
- drying air circuit,

which also involve a number of hydraulic components.
[0009] The structural complexity of known washer-dri-
er machines and the high consumption of cooling water
during the drying step are some of the causes of the high
production and running costs that are related to this type
of appliance.

[0010] EP1657341 A2 discloses a washer dryer Ac-
cording to the preamble of claim 1.

[0011] The object of the present invention is thus to
provide a washer-drier machine having such character-
istics as to reduce the consumption of mains water during
the drying step.

[0012] Withinthe above general object, a further object
of the present invention is to simplify the structure of the
washer-drier machine and reduce the number of hydrau-
lic components thereof.

[0013] This and other objects are achieved by means
of a washer-drier machine according to claim 1. Advan-
tageous embodiments are the object of the dependent
claims.

[0014] According to the invention, the washer-drier
machine comprises a laundry basket that is supported
within a washing tank suitable to contain the washing
liquid, in which the washing tank internally defines a con-
densation space suitable to contain a cooling water vol-
ume forming a free water surface spaced away from the
basket such as to be capable of cooling the drying air
flow downstream of the basket within the washing tank.
[0015] Thereby, the whole supply circuit of the con-
denser can be eliminated, as the latter can be easily sup-
plied with mains water loaded by the washing water load-
ing circuit, since it consists of a free surface of a water
volume within the washing tank.

[0016] In addition, since a cooling water volume is
maintained within the washing tank, a continuous use of
asame water volume will be allowed until the latter reach-
es an upper threshold temperature for condensation pur-
poses. This results in a considerable saving of cooling
water during the drying step.

[0017] In accordance with a further important aspect
of the invention, the operation of the washer-drier ma-
chine is controlled by a program which carries out, during
the drying step, the following actions:

- arrangement of a cooling water volume such that the
free water surface is left out of the basket bulk;

- control of the water level such that, during the drying
step, due to the formation of the condensate, the free
water surface does not exceed a predetermined up-
per level and/or

- control of the cooling water temperature such that,
during the drying step, due to the thermal exchange
with the drying air flow, the temperature of the water
volume does not exceed a predetermined uppertem-
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perature value.

[0018] In order to better understand the presentinven-
tion and appreciate the advantages thereof, several em-
bodiments thereof will be described below by way of non-
limiting example, with reference to the annexed draw-
ings, in which:

- Fig. 1is a side sectional view of a washer-drier ma-
chine according to an embodiment of the invention;

- Fig. 2 is a front sectional view of the washer-drier
machine in Fig. 1;

- Fig. 3 is a partially sectional top view of the washer-
drier machine in Fig. 1;

- Fig. 4 is a side sectional view of a washer-drier ma-
chine according to a second embodiment of the in-
vention;

- Fig. 5 is a front sectional view of the washer-drier
machine in Fig. 4;

-  Fig. 6 is a partially sectional top view of the washer-
drier machine in Fig. 4.

[0019] With reference to the figures, a washer-drier
machine 1 comprises a support and housing structure 2,
awashing tank 3 being housed therein, which is provided
with a front opening that can be closed by means of a
porthole door 4 being hinged in the front of the housing
2. Within the washing tank 3, a basket 5 is pivotally
housed about a horizontal or inclined axis, for the laundry
to be accommodated therein to be washed and/or dried.
The basket 5 also defines a front opening that is located
such as to match the opening of the washing tank 3, in
order to load/unload the laundry.

[0020] The washing tank 3 is suitable to contain the
washing liquid during the laundry washing steps, and to
be a portion of the drying circuit during the laundry drying
step.

[0021] In order to allow loading the tank 3 with mains
water and detergent and additive substances, a washing
water delivery system is provided to be connected to the
water system. This washing water delivery system com-
prises a plurality of washing flow paths extending from,
for example, two supply electrovalves 6, 7, through cor-
responding compartments 8, 9, 10 of a detergent tray 12,
to the washing tank 3.

[0022] On the bottom 13 of the washing tank 3, there
is provided a drain duct 14 with a discharge pump 15
being associated thereto, which provides for the removal
of the washing liquid from the tank 3 and controls, togeth-
er with the supply electrovalves 6, 7 the level of liquid
within the tank 3.

[0023] To heat the washing liquid contained within the
tank 3, a coiled electric resistance 11 is provided, which
is arranged within the tank 3, particularly on the bottom
13 of the latter, in the gap between the tank wall 3 and
the laundry basket 5.

[0024] The washer-drier machine 1 further comprises
a closed-loop drying circuit with a suction unit, for exam-

10

15

20

25

30

35

40

45

50

55

ple an fan impeller 17 driven by an electric motor 18, a
heat exchanger as well as a heating unit with electric
resistance 21, which communicate with each other by
means of a drying circuit 16.

[0025] Insuch aclosed-loop circuit, the air flow 22 gen-
erated by the suction unit 17, 18 is heated by the electric
resistance 21 and sent to the basket 5, where it flows
through the wet laundry thereby causing the water con-
tained in the fabric to evaporate. The heat exchanger is
arranged downstream of the laundry basket 5 (with ref-
erence to the direction of the drying air flow 22) and cools
the wet air flowing from the basket 5.

[0026] Duetothiscooling,the vapour condensates and
is collected and discharged, for example together with a
cooling water volume. The de-humidified air is then
sucked again by the suction unit 17, 18 and ricirculated.
[0027] According to an aspect of the invention, the
washing tank 3 defines therein a condensation space 19
suitable to contain a cooling water volume 20 that forms
afree water surface spaced away from the basket 5 such
as to be capable of cooling the drying air flow 22 down-
stream of the basket 5 within the washing tank 3.
[0028] According to a preferred embodiment, this con-
densation space 19 is formed at the tank bottom 13, ap-
proximatively below the basket 5.

[0029] Thereby, the whole supply circuit of the con-
denser can be eliminated, as the latter can be easily sup-
plied with mains water loaded by the washing water load-
ing circuit, since it consists of a free surface of a water
volume 20 (condensation surface) within the washing
tank 3.

[0030] Furthermore, as the cooling water volume 20
on the washing tank 3 is maintained, a continuous use
of a same water volume is allowed until the latter is heated
past a threshold temperature allowed for condensation
purposes. This results in a considerable saving of cooling
water during the drying step.

[0031] The washer-drier machine 1 comprises a con-
trol unit (not shown in the drawings) which allows setting
a drying program that carries out the following steps:

- arrangement of the cooling water volume 20 such
that the free water surface 23 is left out of the basket
bulk 5;

- control of the water level such that, during the drying
step, due to the formation of the condensate, the free
water surface 23 does not exceed a predetermined
upper level and/or

- control of the temperature of the cooling water vol-
ume 20 such that, during the drying step, due to the
thermal exchange with the drying air flow 22, the
temperature of the water volume 20 does not exceed
a predetermined upper temperature value above
which the difference of temperature between the
condensation surface 23 and the drying air flow 22
is no longer sufficient to condensation purposes.

[0032] The step of controlling the level of cooling water
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20 may comprise the step of detecting a value indicative
of the level of cooling water 20 and at least partially drain-
ing the cooling water 20 through the drain duct 14, when
the level of cooling water 20 exceeds said upper level.
[0033] The operation of detecting a value indicative of
the level of cooling water 20 may be carried out by means
of a pressure sensor 24 that is arranged at the tank bot-
tom 13. This pressure sensor 24 (e.g., a so-called pres-
sure switch) generates a pressure signal and sends it to
the control unit that, in turn, controls the discharge pump
15 and causes the latter to at least partially drain the
cooling water 20 and condensate from the washing tank
3. Alternatively, the pressure sensor 24 directly interacts
with the power supply of the discharge pump 15 and
causes the partial or total drainage of the tank 3 in re-
sponse to the attainment of a determined water level, for
example the above-cited upper level.

[0034] In accordance with a further embodiment, the
control of the cooling water level 20 can be carried out
with one or more level sensors (such as a sensor using
the electrical conductivity of the cooling water 20) that
are connected to the control unit and/or directly to the
discharge pump 15.

[0035] The washer-drier machine and the washing and
drying programs thereof may be configured such that the
control of the level of cooling water 20 during the drying
step and the control of the washing liquid level during the
washing and rinse step are carried out by means of a
same pressure sensor 24 or group of level sensors.
[0036] According to the invention, the control of the
level of cooling water 20 is carried out by at least partially
draining this water, at preset time intervals, wherein the
duration of these intervals is determined, for example,
on the basis of a series of tests or numerical simulations
and takes into account the condensate accumulation on
the tank bottom.

[0037] According to an embodiment, the process step
of controlling the temperature of cooling water 20 com-
prises the step of detecting the temperature or a magni-
tude indicative of the temperature of the cooling water
20 and at least partially discharging the cooling water 20
through the drain duct 14 and feeding a corresponding
amount of fresh mains water in the washing tank 3, when
the temperature detected exceeds said upper value.
[0038] Advantageously, the operation of detecting the
temperature of the cooling water 20 is carried out by
means of a temperature sensor 25 arranged in the vicinity
of the tank bottom 13. This temperature sensor 25 gen-
erates a temperature signal and sends it to the control
unit, which, in turn controls the drain pump 15 and the
supply electrovalves 6, 7.

[0039] When the upper temperature is reached or ex-
ceeded, the control unit causes the drain pump 15 to at
least partially remove the cooling water 20 and conden-
sate from the washing tank 3 and, subsequently, it opens
the supply electrovalve 6 and/or 7 to feed a correspond-
ing amount of cold mains water, preferably through the
same water supply duct used during the washing step.
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Alternatively, the temperature sensor 25 directly interacts
with the power supply of the discharge pump 15 and sup-
ply electrovalves 6, 7 and causes the partial or total re-
placement of the cooling water 3 in response to the fact
that the upper temperature has been attained or exceed-
ed.

[0040] Advantageously,the washer-drier machine and
the washing and drying programs are configured such
that the control of the temperature of the cooling water
20 during the drying step and the control of the temper-
ature of the washing liquid during the washing and rinse
steps are carried out by means of a same temperature
sensor 25 or groups of temperature sensors.

[0041] Alternativelyto whathas been described above,
the control of the temperature of the cooling water 20 can
be carried out by at least partially draining this water, at
preset time intervals, wherein the duration of these inter-
vals is determined, for example, on the basis of a series
of tests or numerical simulations and takes into account
the temperature increase in the mixture of cooling water
and condensate on the tank bottom 13.

[0042] According to an embodiment, the control unit is
configured such as to allow selecting a drying program
in which during the last drying step, also known as the
cool-down step, the condensation space 19 results to be
completely without cooling water 20, which has been pre-
viously drained and not replaced with fresh mains water.
In fact, experimental tests have proved that, during the
cool-down step, the residual humidity can be extracted
from the laundry without an active cooling by the drying
air flow 22.

[0043] In accordance with a further embodiment, the
control unit is configured such as to allow selecting a
drying program in which only or also during the early dry-
ing step, the condensation space 19 results to be com-
pletely without cooling water 20, which will be loaded only
about 20 min - 40 min, preferably 30 min after the begin-
ning of the drying step. In fact, experimental tests have
proved that a part of the humidity can be also extracted
from the laundry during the early drying step without an
active cooling by the cooling air flow 22.

[0044] According to an embodiment, the washing tank
3 which is preferably moulded from plastics, defines
therein a suction portion 26 of the drying duct 16, i.e. the
duct portion arranged downstream of the heat exchanger
(consisting of the free surface 23 of the cooling water 20
on the tank bottom 13) and upstream of the suction unit
17, 18.

[0045] Inaccordance with an embodiment, this suction
duct 26 extends within the washing tank 3 from a lower
area thereof to an opening 27 in the upper area thereof
and is defined by a portion of the inner surface of the tank
3 and by a lid 28 that is separately manufactured and
subsequently connected to the inner surface of the wash-
ing tank 3.

[0046] Thereby, the same washing tank 3 can be ad-
vantageously used both with washing machines without
drying function (without the inner lid 28), and with drier-
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washer machines (with the inner lid 28).

[0047] In accordance with a further embodiment, (Fig.
5, 6), the washer-drier machine 1 comprises in addition
to the heat exchanger consisting of the cooling water
volume 20 on the tank bottom 13, a further heat exchang-
er 29, which is preferably arranged downstream of the
firstheatexchanger 19, 20 (with reference to the direction
of the drying air flow 22)

[0048] In accordance with an embodiment, the addi-
tional heat exchanger 29 comprises a cooling coil 30 that
can be supplied with mains water and is arranged in the
supply path of the washing water, preferably between
the supply electrovalve 6, 7 and the detergent tray 12.
[0049] Thereby, the additional heat exchanger 29 is
also supplied by means of the same washing water sup-
ply circuit.

[0050] According to an embodiment, the cooling coil
30 of the additional heat exchanger 29 is formed, for ex-
ample by means of blow moulding, at or in the lid 28 of
the suction portion 26 of the drying duct 16.

[0051] Thereby, two further condensation surfaces are
obtained, i.e. the inner surface 31 and the outer surface
32 of the lid 28, both arranged within the washing tank 3
and blown by the drying air 22.

[0052] Due to the direct hydraulic connection to one of
the supply valves 6, 7, the cooling coil 30 cannot be emp-
tied. By opening the supply valve 6, 7, the water con-
tained within the cooling coil 30 can be only replaced with
fresh mains water.

[0053] This allows, during the step of controlling the
level of the condensation free surface 23, discharging
part of the cooling water volume 20 and condensate ac-
cumulated on the tank bottom 3 independently of the ad-
ditional heat exchanger 29 as well as simultaneously car-
rying out the replacement of the cooling water in both
heat exchangers.

[0054] With reference to the embodiments providing
also said further heat exchanger 30, in addition to the
first heat exchanger consisting of the cooling water vol-
ume 20 on the bottom of the washing tank 3, the control
unit is preferably configured such as to allow selecting a
drying program, in which, during an early drying step,
only the additional heat exchanger will be operated,
whereas the condensation space 19 on the tank bottom
13 is not provided with cooling water 20.

[0055] Thereby, during the early drying step, a drier
environment is obtained within the tank, which is thus
even more favourable to the extraction and condensation
of the initial high amount of humidity contained in the
laundry.

[0056] The washer-drier machine according to the in-
vention has a number of advantages.

[0057] Due to the free cooling water surface on the
tank bottom and due to the fact that a major part of the
drying circuit runs within the washing tank 3, a consider-
able space saving is obtained at the same laundry load
relative to the traditional washer-drier machines.

[0058] Inview of the particular conformation of the suc-
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tion portion 26 of the drying circuit allows using the same
tank structure both in washing machines and in the
present washer-drier machine.

[0059] The supply of the cooling water 20 on the wash-
ing tank bottom 3 being carried out through the same
ducts that are provided for carrying the washing water
and detergent during the washing and rinse steps, a ded-
icated duct for supplying the heat exchanger is eliminat-
ed. Thisresultsin the elimination of at least one dedicated
electrovalve for the heat exchanger and the spray noz-
zles and cooling ducts thereof.

[0060] In conclusion, the washer-drier machine ac-
cording to the invention is a considerable simplification
and unification, both in terms of structure and washing
and drying programs.

[0061] Obviously, to the washer-drier machine accord-
ingto the presentinvention, those skilled in the art, aiming
at meeting contingent and specific requirements, may
carry out further modifications and variations, all being
however contemplated within the scope of protection of
the invention, such as defined in the annexed claims.

Claims

1. A washer-drier machine (1) for washing and drying
the Laundry comprising:

- awashing tank (3) suitable to contain the wash-
ing lignid;

- abasket (5) suitable to accommodate the laun-
dry and being pivotally supported within the
washing tank (3) ;

- a drying circuit (16, 17, 18, 19, 20, 21) with a
suction unit (17, 18), a heat exchanger (19, 20)
and a heating unit (21) which communicate with
each other by means of a drying duct (16), said
drying circuit (16, 17, 18, 19, 20, 21) being suit-
able of delivering a drying air flow (33) through
said basket (5),

- a control unit; and

- level control means (24, 6, 7, 15) wherein the
washing tank (3) defines therein a condensation
space (19) suitable to contain a cooling water
volume (20) that forms a free water surface (23)
spaced away from the basket (5) such as to be
capable of cooling the drying air flow (22) blow-
ing from the basket (5) within the washing tank
(3) and wherein during a drying step the control
unit is configured such that said cooling a water
volume (20) is held in said condensation space
(19) and the level control means (24, 6, 7, 15):

- arrange said cooling water volume (20)
such that said free water surface (23) is left
out of the basket bulk;

- control the cooling water level (20) such
that, during the drying step, due to the for-
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mation of the condensate, the free water
surface (23) does not exceed a predeter-
mined upper level arranged below the bas-
ket (5),

characterized in that said level control means
(24, 6, 7, 15) comprise timer means driving the
drainage of at least a part of the cooling water
volume (20) and condensate, at preset time in-
tervals.

The washer-drier machine (1) according to claim 1,
wherein said condensation space (19) is formed at
the bottom (13) of the washing tank (3).

The washer-drier machine (1) according to any pre-
ceding claim, comprising temperature control, 1
means (25, 6, 7, 15) which, during said drying step:

control the temperature of the cooling water vol-
ume (20) such that, during the drying step, due
to the thermal exchange with the drying air flow
(22), the temperature of the water volume (20)
does not exceed a predetermined upper tem-
perature value above which the difference of
temperature between the condensation surface
(23) and the drying air flow (22) is not longer
sufficient to condensation purposes.

The washer-drier machine (1) according to claim 3,
wherein said temperature control means (25, 6, 7,
15) are configured such has to detect, during this
drying step, the temperature or a magnitude indica-
tive of the temperature of the cooling water (20) and
to at least partially drain the cooling water (20) and
to feed a corresponding amount of fresh mains water
to the washing tank (3), when the temperature or the
indicative magnitude detected exceeds a value cor-
responding to said upper value.

The washer-drier machine (1) according to the pre-
ceding claim, wherein said temperature control
means comprise a temperature sensor (25) ar-
ranged in the vicinity of the tank bottom (13).

The washer-drier machine (1) according to the pre-
ceding claim, wherein, in response top the attain-
ment of said upper temperature value, said temper-
ature sensor (25) generates a temperature signal
and sends itto the control unit, which, in turn, controls
the discharge pump (15) and the supply electrov-
alves (6, 7) and causes the latter to:

- at least partially remove the cooling water (20)
and condensate from the washing tank (3) and,
- subsequently, feeding a corresponding
amount of fresh mains water.
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10.

1.

12.

13.

14.

15.

The washer-drier machine (1) according to claim 5,
wherein the temperature sensor (25) directly inter-
acts with the power supply of the discharge pump
(15) and supply electrovalve (6, 7) and causes either
the partial or total replacement of the cooling water
(20) in response to the fact that said upper temper-
ature has been attained or exceeded.

The washer-drier machine (1) according to any pre-
ceding claim, wherein during the drying step, the
feeding of the cooling water volume (20) to the wash-
ing tank (3) is carried out through the same water
supply duct that has been used during the washing
step.

The washer-drier machine (1) according to any pre-
ceding claim when depending on claim 3, wherein a
same temperature sensor (25) controls both the
cooling water temperature (20) during the drying step
and the washing liquid temperature during the wash-
ing and rinse steps.

The washer-drier machine (1) according to claim 3,
wherein said temperature control means comprise
timer means that drive the replacement of at least a
partof the cooling water (20), at preset time intervals.

The washer-drier machine (1) according to any pre-
ceding claim, wherein the control unit is configured
such as to allow selecting a drying program, wherein
during a last drying (cool-down) step, said conden-
sation space (19) results to be completely without
cooling water (20).

The washer-drier machine (1) according to any pre-
ceding claim, wherein the control unit is configured
such as to allow selecting a drying program, in which
only or also during an early drying step, said con-
densation space (19) results to be completely with-
out cooling water (20), which will be loaded only after
said early step.

The washer-drier machine (1) according to any pre-
ceding claim, wherein the washing tank (3) defines
therein a tubular suction duct (26) that is arranged
downstream of the heat exchanger (19, 20) and up-
stream of the suction unit (17, 18).

The washer-drier machine (1) according to the pre-
ceding claim, wherein said suction duct (26) extends
within the washing tank (3) from a lower area thereof
to an opening (27) in the upper area thereof and is
defined by a portion of the inner surface of the tank
of (3) and by a lid (28) that is separately manufac-
tured and subsequently connected to the inner sur-
face of the washing tank (3).

The washer-drier machine (1) according to any pre-
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ceding claim, comprising in addition to said heat ex-
changer (19, 20), an additional heat exchanger (29)
arranged downstream of the first heat exchanger
(19, 20) with reference to the direction of the drying
air flow (22).

The washer-drier machine (1) according to the pre-
ceding claim, wherein said additional heat exchang-
er (29) comprises a cooling coil (30) that can be sup-
plied with mains water and is arranged in the supply
path of the washing water.

The washer-drier machine (1) according to the pre-
ceding claim, wherein said additional heat exchang-
er(29)is arranged in series between the supply elec-
trovalve (6, 7) and a detergent to tray (12) and can
be supplied by means of the same washing water
supply circuit.

The washer-drier machine (1) according to one of
claims 15 to 17, wherein the cooling coil (30) of the
additional heat exchanger (29) is formed at or in the
lid (28) of the suction duct (26), such as to provide
two further condensation surfaces, both arranged
within the washing tank (3).

The washer-drier machine (1) according to one of
claims 15 to 18, wherein, during the step of control-
ling the level of the condensation free surface (23),
at least a part of the cooling water volume (20) and
condensate accumulated on the tank bottom (3) can
be drained independently of the additional heat ex-
changer (29).

The washer-drier machine (1) according to one of
claims 15to 19, wherein the control unitis configured
such asto allow selecting adrying program, in which,
during an early drying step, only the additional heat
exchanger (29) will be operated, whereas the con-
densation space (19) on the tank bottom (13) is not
provided with cooling water (20).

Patentanspriiche

1.

Wasch-Trockner-Gerat (1) zum Waschen und
Trocknen der Wasche, umfassend:

- einen Waschbehalter (3), welcher dazu geeig-
net ist, die Waschflissigkeit zu beinhalten;

- einen Korb (5), welcher dazu geeignet ist, die
Wasche aufzunehmen und innerhalb des
Waschbehalters (3) drehbar gelagert zu sein;

- einen Trocknungskreislauf (16, 17, 18, 19, 20,
21) mit einer Saugeinheit (17, 18), einem War-
metauscher (19, 20) und einer Heizeinheit (21),
welche miteinander mittels einer Trocknungslei-
tung (16) in Verbindung stehen, wobeidie Trock-
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nungsleitung (16, 17, 18, 19, 20, 21) dazu ge-
eignetist, einen Trocknungsluftstrom (33) durch
den Korb (5) zu liefern,

- eine Regel-/Steuereinheit; und

- Niveau-Regel-/-Steuermittel (24, 6, 7, 15)

wobei der Waschbehalter (3) darin einen Konden-
sationsraum (19) definiert, welcher dazu geeignet
ist, ein Kiihlwasservolumen (20) zu beinhalten, wel-
ches eine freie Wasserflache (23) bildet, welche von
dem Korb (5) beabstandet ist, um in der Lage zu
sein, den Trocknungsluftstrom (22) zu kiihlen, wel-
cher von dem Korb (5) innerhalb des Waschbehal-
ters (3) blast, und wobei wahrend eines Trocknungs-
schritts die Regel-/Steuereinheit derart eingerichtet
ist, dass das Wasservolumen (20) in dem Konden-
sationsraum (19) gehalten ist und die Niveau-Re-
gel-/-Steuermittel (24, 6, 7, 15):

- das Kihlwasservolumen (20) derart anordnen,
dass die freie Wasserflache (23) aus der Kor-
banordnung weggelassen wird;

- das Kuhlwasserniveau (20) derart regeln/steu-
ern, dass wahrend des Trocknungsschritts, auf
Grund der Bildung des Kondensats, die freie
Wasserflache (23) ein vorbestimmtes oberes
Niveau, welches unterhalb des Korbs (5) ange-
ordnet ist, nicht Uiberschreitet,

dadurch gekennzeichnet, dass die Niveau-Re-
gel-/-Steuermittel (24, 6, 7, 15) Zeitgebermittel um-
fassen, welche den Ablass wenigstens eines Teils
des Kihlwasservolumens (20) und des Kondensat
zu voreingestellten Zeitintervallen antreiben.

Wasch-Trockner-Gerat (1) nach Anspruch 1,
wobei der Kondensationsraum (19) an dem Boden
(13) des Waschbehalters (3) gebildet ist.

Wasch-Trockner-Gerat (1) nach einem der vorher-
gehenden Anspriiche, umfassend Temperatur-Re-
gel-/-Steuermittel (25, 6, 7, 15), welche wahrend des
Trocknungsschritts:

- die Temperatur des Kiihlwasservolumens (20)
derartregeln/steuern, dass wahrend des Trock-
nungsschritts, auf Grund des Warmeaustau-
sches mit dem Trocknungsluftstrom (22), die
Temperatur des Wasservolumens (20) einen
vorbestimmten oberen Temperaturwert nicht
Ubersteigt, iber welchem der Temperaturunter-
schied zwischen der Kondensationsflache (23)
und den Trocknungsluftstrom (22) fir Konden-
sationszwecke nicht ausreichend ist.

4. Wasch-Trockner-Gerét (1) nach Anspruch 3, wobei

die Temperatur-Regel-/-Steuermittel (25, 6, 7, 15)
dazu eingerichtet sind, die Temperatur oder eine
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Grole, welche die Temperatur des Kihlwassers
(20) anzeigt, wahrend dieses Trocknungsschritts zu
erfassen und zumindest teilweise das Kuhlwasser
(20) abzulassen und eine entsprechende Menge an
frischem Leitungswasser in den Waschbehalter (3)
einzuspeisen, wenn die erfasste Temperatur oder
die erfasste anzeigende Grof3e einen dem oberen
Wert entsprechenden Wert iberschreitet.

Wasch-Trockner-Gerat (1) nach dem vorhergehen-
den Anspruch, wobei die Temperatur-Regel-/-Steu-
ermittel einen Temperatursensor (25) umfassen,
welcher in der Nahe des Behalterbodens (13) ange-
ordnet ist.

Wasch-Trockner-Gerat (1) nach dem vorhergehen-
den Anspruch, wobei der Temperatursensor (25) in
Reaktion auf das Erreichen des oberen Temperatur-
werts ein Temperatursignal erzeugt und es an die
Regel-/Steuereinheit sendet, welche wiederum die
Abgabepumpe (15) und die Versorgungs-Elektro-
ventile (6, 7) regelt/steuert und Letztere dazu veran-
lasst:

- wenigstens teilweise das Kihlwasser (20) und
das Kondensat aus dem Waschbehalter (3) zu
entfernen und

- anschlielRend eine entsprechende Menge von
frischem Leitungswasser einzuspeisen.

Wasch-Trockner-Gerat (1) nach Anspruch 5, wobei
der Temperatursensor (25) direkt mit der Stromver-
sorgung der Abgabepumpe (15) und dem Versor-
gungs-Elektroventil (6, 7) wechselwirkt und entwe-
der den teilweisen oder gesamten Austausch des
Kuhlwassers (20) in Reaktion auf die Tatsache, dass
die obere Temperatur erreicht worden ist oder Gber-
schritten worden ist, veranlasst.

Wasch-Trockner-Gerat (1) nach einem der vorher-
gehenden Anspriiche, wobei wahrend des Trock-
nungsschritts das Einspeisen des Kiihlwasservolu-
mens (20) in den Waschbehalter (3) durch die selbe
Wasserzufiihrleitung ausgefiihrt wird, welche wah-
rend des Waschschritts verwendet worden ist.

Wasch-Trockner-Gerat (1) nach einem der vorher-
gehenden Anspriiche, wenn abhéngig von Anspruch
3, wobei ein gleicher Temperatursensor (25) sowohl
die Klihlwassertemperatur (20) wahrend des Trock-
nungsschritts als auch die Waschflissigkeitstempe-
ratur wahrend der Wasch- und Spul-Schritte re-
gelt/steuert.

Wasch-Trockner-Gerat (1) nach Anspruch 3, wobei
die Temperatur-Regel-/-Steuermittel Zeitgebermit-
tel umfassen, welche den Austausch wenigstens ei-
nes Teils des Kiuihlwassers (20) zu voreingestellten
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Zeitintervallen antreiben.

Wasch-Trockner-Gerat (1) nach einem der vorher-
gehenden Anspriche, wobei die Regel-/Steuerein-
heit dazu eingerichtet ist, ein Auswahlen eines
Trocknungsprogramms zu erlauben, wobei es sich
wahrend des letzten Trocknungs- (Herunterkiih-
lungs-) Schritts ergibt, dass der Kondensationsraum
(19) vollstéandig ohne Kihlwasser (20) ist.

Wasch-Trockner-Gerat (1) nach einem der vorher-
gehenden Anspriche, wobei die Regel-/Steuerein-
heit dazu eingerichtet ist, ein Auswahlen eines
Trocknungsprogramms zu erlauben, in welchem es
sich nur oder auch wahrend eines friilhen Trock-
nungsschritts ergibt, dass der Kondensationsraum
(19) vollstdndig ohne Kiihlwasser (20) ist, welches
nur nach dem frilhen Schritt eingegeben werden
wird.

Wasch-Trockner-Gerat (1) nach einem der vorher-
gehenden Anspriiche, wobei der Waschbehalter (3)
darin eine réhrenférmige Saugleitung (26) definiert,
welche stromabwarts des Warmetauschers (19, 20)
und stromaufwarts der Saugeinheit (17, 18) ange-
ordnet ist.

Wasch-Trockner-Gerat (1) nach dem vorhergehen-
den Anspruch, wobei sich die Saugleitung (26) in-
nerhalb des Waschbehélters (3) von einem unteren
Bereich davon zu einer Offnung (27) in dem oberen
Bereich davon erstreckt und durch einen Abschnitt
derinneren Flache des Behalters (3) und durch eine
Klappe (28), welche getrennt hergestellt ist und an-
schlieBend mit der inneren Flache des Waschbehal-
ters (3) verbunden ist, definiert ist.

Wasch-Trockner-Gerat (1) nach einem der vorher-
gehenden Anspriiche, umfassend zusatzlich zu dem
Warmetauscher (19, 20) einen zusatzlichen Warme-
tauscher (29), welcher stromabwarts des ersten
Warmetauschers (19, 20) in Bezug auf die Richtung
des Trocknungsluftstroms (22) angeordnet ist.

Wasch-Trockner-Gerat (1) nach dem vorhergehen-
den Anspruch, wobei der zusatzliche Warmetau-
scher (29) eine Kihlspule (30) umfasst, welche mit
Leitungswasser versorgt werden kann und in dem
Versorgungsweg des Waschwassers angeordnet
ist.

Wasch-Trockner-Gerat (1) nach dem vorhergehen-
den Anspruch, wobei der zusatzliche Warmetau-
scher (29) in Reihe zwischen dem Versorgungs-
Elektroventil (6, 7) und einem Detergens-Fach (12)
angeordnet ist und mittels des gleichen Waschwas-
serversorgungskreislaufs versorgt werden kann.
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Wasch-Trockner-Gerat (1) nach einem der Anspri-
che 15 bis 17, wobei die Kuhlspule (30) des zusatz-
lichen Warmetauschers (29) an oder in der Klappe
(28) der Saugleitung (26) gebildet ist, um zwei wei-
tere Kondensationsflachen bereitzustellen, welche
beide innerhalb des Waschbehalters (3) angeordnet
sind.

Wasch-Trockner-Gerat (1) nach einem der Anspri-
che 15 bis 18, wobei wahrend des Schritts des Re-
gelns/Steuerns des Niveaus der Kondensations-
Frei-Flache (23) wenigstens ein Teil des Kiihlwas-
servolumens (20) und des Kondensats, welche an
dem Behalterboden (3) angesammelt sind, unab-
hangig von dem zuséatzlichen Warmetauscher (29)
abgelassen werden kdnnen.

Wasch-Trockner-Gerat (1) nach einem der Anspri-
che 15 bis 19, wobei die Regel-/Steuereinheit dazu
eingerichtet ist, ein Auswahlen eines Trocknungs-
programms zu erlauben, in welchem wahrend eines
frihen Trocknungsschritts nur der zusatzliche War-
metauscher (29) betrieben werden wird, wobei der
Kondensationsraum (19) an dem Behalterboden
(13) nicht mit Kiihlwasser (20) versehen ist.

Revendications

1.

Machine lavante-séchante (1) destinée au lavage et
au séchage du linge comprenant :

- une cuve de lavage (3) adaptée pour contenir
le liquide de lavage ;

- un panier (5) adapté pour recevoir le linge et
supporté de maniére pivotante a I'intérieur de la
cuve de lavage (3) ;

- un circuit de séchage (16, 17, 18, 19, 20, 21)
avec une unité d’aspiration (17, 18), un échan-
geur de chaleur (19, 20) et une unité de chauf-
fage (21) qui communiquent les uns avec les
autres au moyen d’un conduit de séchage (16),
ledit circuit de séchage (16, 17, 18, 19, 20, 21)
étant adapté pour fournir un flux d’air de sécha-
ge (33) a travers ledit panier (5),

- une unité de commande ; et

- des moyens de commande de niveau (24, 6,
7,15)

danslaquelle la cuve de lavage (3) définit a I'intérieur
de celle-ci un espace de condensation (19) adapté
pour contenir un volume d’eau de refroidissement
(20) qui forme une surface d’eau libre (23) espacée
du panier (5) de fagon a étre capable de refroidir le
flux d’air de séchage (22) soufflant du panier (5) a
l'intérieur de la cuve de lavage (3) et dans laquelle
pendant une étape de séchage, l'unité de comman-
de est configurée de fagon a ce que ledit volume
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d’eau de refroidissement (20) soit maintenu dans le-
dit espace de condensation (19) et les moyens de
commande de niveau (24, 6, 7, 15) :

- agencent ledit volume d’eau de refroidisse-
ment (20) de fagon a ce que ladite surface d’eau
libre (23) soit exclue du volume de panier ;

- commandent le niveau d’eau de refroidisse-
ment (20) de fagon a ce que, pendant I'étape de
séchage, en raison de la formation du conden-
sat, la surface d’eau libre (23) ne dépasse pas
un niveau supérieur prédéterminé situé sous le
panier (5),

caractérisée en ce que lesdits moyens de comman-
de de niveau (24, 6, 7, 15) comprennent des moyens
de minuterie commandant I'évacuation d’au moins
une partie du volume d’eau de refroidissement (20)
et du condensat, a des intervalles de temps prédé-
finis.

Machine lavante-séchante (1) selon la revendication
1, dans laquelle ledit espace de condensation (19)
est formé au niveau de la partie inférieure (13) de la
cuve de lavage (3).

Machine lavante-séchante (1) selon I'une quelcon-
que des revendications précédentes, comprenant
des moyens de commande de température (25, 6,
7, 15) qui, pendant ladite étape de séchage :

- commandent la température du volume d’eau
de refroidissement (20) de fagon a ce que, pen-
dantl'étape de séchage, en raison de I'échange
thermique avec le flux d’air de séchage (22), la
température du volume d’eau (20) ne dépasse
pas une valeur de température supérieure pré-
déterminée au-dessus de laquelle la différence
de température entre la surface de condensa-
tion (23) et le flux d’air de séchage (22) n’est
plus suffisante a des fins de condensation.

Machine lavante-séchante (1) selon la revendication
3, dans laquelle lesdits moyens de commande de
température (25, 6, 7, 15) sont configurés de fagon
a détecter, pendant cette étape de séchage, la tem-
pérature ou une amplitude indiquant la température
de l'eau de refroidissement (20) et a évacuer au
moins partiellement I'’eau de refroidissement (20) et
a alimenter la cuve de lavage (3) en une quantité
correspondante d’eau courante fraiche, lorsque la
température ou I'amplitude indiquée détectée dé-
passe une valeur correspondant a ladite valeur su-
périeure.

Machine lavante-séchante (1) selon la revendication
précédente, dans laquelle lesdits moyens de com-
mande de température comprennent un capteur de
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température (25) agencé au voisinage de la partie
inférieure de la cuve (13).

Machine lavante-séchante (1) selon la revendication
précédente, dans laquelle, en réponse a l'atteinte de
ladite valeur de température supérieure, ledit cap-
teur de température (25) génére un signal de tem-
pérature et I'envoie a I'unité de commande, qui, a
son tour, commande la pompe d’évacuation (15) et
les électrovalves d’alimentation (6, 7) et amene ces
derniéres :

- aretirer au moins partiellement I'eau de refroi-
dissement (20) et le condensat de la cuve de
lavage (3) et,

- ensuite, a fournir une quantité correspondante
d’eau courante fraiche.

Machine lavante-séchante (1) selon la revendication
5, dans laquelle le capteur de température (25) in-
teragitdirectement avec I’alimentation en courant de
la pompe d’évacuation (15) et I'électrovalve d’ali-
mentation (6, 7) et provoque le remplacement soit
partiel soit total de I'eau de refroidissement (20) en
réponse au fait que ladite température supérieure a
été atteinte ou dépassée.

Machine lavante-séchante (1) selon une quelconque
revendication précédente, dans laquelle pendant
I'étape de séchage, I'alimentation de la cuve de la-
vage (3) en volume d’eau de refroidissement (20)
estréalisée a travers le méme conduit d’alimentation
d’eau que celui utilisé pendant I'étape de lavage.

Machine lavante-séchante (1) selon une quelconque
revendication précédente lorsque dépendante de la
revendication 3, dans laquelle un méme capteur de
température (25) commande a la fois la température
de I'eau de refroidissement (20) pendant I'étape de
séchage et la température du liquide de lavage pen-
dant les étapes de lavage et de ringage.

Machine lavante-séchante (1) selon la revendication
3, dans laquelle lesdits moyens de commande de
température comprennent des moyens de minuterie
qui commandent le remplacement d’au moins une
partie de I'eau de refroidissement (20), a des inter-
valles de temps prédéfinis.

Machine lavante-séchante (1) selon une quelconque
revendication précédente, dans laquelle I'unité de
commande est configurée de fagon a permettre la
sélection d’'un programme de séchage, dans lequel
pendantune derniere étape de (refroidissement) sé-
chage, ledit espace de condensation (19) se retrou-
ve entierement sans eau de refroidissement (20).

Machine lavante-séchante (1) selon une quelconque
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revendication précédente, dans laquelle 'unité de
commande est configurée de fagon a permettre la
sélection d’'un programme de séchage, dans lequel
seulement ou aussi pendant une étape de séchage
précoce, ledit espace de condensation (19) se re-
trouve entierement sans eau de refroidissement
(20), qui sera chargée uniquement apres ladite étape
précoce.

Machine lavante-séchante (1) selon une quelconque
revendication précédente, dans laquelle la cuve de
séchage (3) définit a I'intérieur de celle-ci un conduit
d’aspiration tubulaire (26) qui est agencé en aval de
I'’échangeurde chaleur (19, 20) et en amontdel'unité
d’aspiration (17, 18).

Machine lavante-séchante (1) selon la revendication
précédente, dans laquelle ledit conduit d’aspiration
(26) s’étend a l'intérieur de la cuve de lavage (3)
d’une zone inférieure de celle-cia une ouverture (27)
dans la zone supérieure de celle-ci et est défini par
une partie de la surface intérieure de la cuve (3) et
par un couvercle (28) qui est fabriqué séparément
et ensuite relié a la surface intérieure de la cuve de
lavage (3).

Machine lavante-séchante (1) selon une quelconque
revendication précédente, comprenant en plus dudit
échangeur de chaleur (19, 20), un échangeur de
chaleur supplémentaire (29) agencé en aval du pre-
mier échangeur de chaleur (19, 20) en se référant a
la direction du flux d’air de séchage (22).

Machine lavante-séchante (1) selon la revendication
précédente, dans laquelle ledit échangeur de cha-
leur supplémentaire (29) comprend un serpentin de
refroidissement (30) qui peut étre alimenté en eau
courante et est agencé dans la trajectoire d’alimen-
tation de I'eau de lavage.

Machine lavante-séchante (1) selon la revendication
précédente, dans laquelle ledit échangeur de cha-
leur supplémentaire (29) est agencé en série entre
I'électrovalve d’alimentation (6, 7) et un bac a déter-
gent (12) et peut étre alimenté au moyen du méme
circuit d’alimentation d’eau de lavage.

Machine lavante-séchante (1) selon 'une des reven-
dications 15 a 17, dans laquelle le serpentin de re-
froidissement (30) de I'échangeur de chaleur sup-
plémentaire (29) est formé au niveau du ou dans le
couvercle (28) du conduit d’aspiration (26), de fagcon
a fournir deux autres surfaces de condensation,
agenceées toutes deux a l'intérieur de la cuve de la-
vage (3).

Machine lavante-séchante (1) selon 'une des reven-
dications 15 a 18, dans laquelle, pendant I'étape de
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commande du niveau de la surface libre de conden-
sation (23), au moins une partie du volume d’eau de
refroidissement (20) et du condensat accumulés sur
la partie inférieure de la cuve (3) peuvent étre éva-
cués indépendamment de I'échangeur de chaleur
supplémentaire (29).

Machine lavante-séchante (1) selon 'une des reven-
dications 15 a 19, dans laquelle I'unité de commande
est configurée de fagon a permettre la sélection d’'un
programme de séchage, dans lequel, pendant une
étape de séchage précoce, seul I'échangeur de cha-
leur supplémentaire (29) sera actionné, tandis que
I'espace de condensation (19) sur la partie inférieure
de la cuve (13) n’est pas fournie en eau de refroidis-
sement (20).
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