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Description

[0001] The present invention relates to a method for
controlling operating parameters in a clothes dryer or
washing/drying machine, as well as to a clothes dryer or
washing/drying machine using said method.

[0002] The clothes dryer or washing/drying machine
of the present invention is of the condensation type, in
accordance with the preamble of the first claim.

[0003] Machines of this kind are per se known and typ-
ically comprise a drum containing clothes which are dried
by an air flow generated by a fan and heated by an electric
resistance.

[0004] The hot air jet flows through the clothes in the
drum, thus subtracting moisture from them, and goes
through a filter for lint removal and then enters a heat
exchanger in which, through the effect of thermal ex-
change with colder environmental air, it is cooled down
and condenses, thereby yielding water that flows into a
collecting well located in the lower portion of the machine;
from there, the water is conveyed by a pump into a re-
movable tray usually arranged in the upper portion of the
machine in a position easily accessible to a user, who
can then periodically remove and empty said tray.
[0005] For these machines to operate properly, a
number of operating parameters mustbe controlled, such
as: the clothes drying degree, in order to avoid unneces-
sary long drying processes, the well and tray filling levels,
in order to avoid any unwanted stopping of the machine,
and sometimes also the filter condition.

[0006] A typical example of such clothes dryers is de-
scribed in European patent EP 481561 to Whirlpool In-
ternational B.V.; in this case, the clothes drying degree
is evaluated by checking the variation of the quantity of
extracted water over time; to this end, two different types
of solutions may be employed: direct ones, wherein the
variation of the quantity of water in the collecting well is
measured as the pump is operating (by using a dy-
namometer, or a capacitor, or a resistor, or a float-type
electromechanical system), and indirect ones, which
measure the variation of the quantities involved in the
pump that conveys the water from the well to the tray
(change in the current drawn by the pump, variation of
pump rpm, variation of the revolution speed of an impeller
in the water duct). It should be noted that the pump that
drains the well and fills the tray is turned on cyclically at
time intervals set by a timer, so that the water quantity
variation is measured at predetermined time intervals.
[0007] Although it allows to detect variations of the
quantity of water extracted from the clothes, and there-
fore to know the drying degree of the latter, this solution
however involves a certain number of drawbacks: first of
all, the pump is turned on regardless of the well filling
level; hence the volume of the well must be greater than
the maximum volume of the water extracted between two
successive pump activations in order to prevent water
from overflowing from the well.

[0008] It also follows that (although not taught in the
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aforementioned document), in order to prevent the tray
from overflowing, it is necessary to fit it with at least one
float which detects when the maximum filling level is
reached, so that the drying cycle can be interrupted and
the user can be warned that the tray should be emptied.
[0009] In addition, this solution does not allow to eval-
uate other operating parameters of the machine such as,
for example, the cleanliness of the air filter (if present);
for this purpose, the user is usually recommended to in-
spect the filter at predetermined time intervals. Document
DE 3315754 discloses a domestic laundry dryer having
a condenser consisting of one or more heat-exchange
surfaces which separate the moist-air stream from a cool-
ing-air stream in a closed circuit and with a condensate-
collecting device in which the precipitating condensate
is collected. The condenser and the condensate-collect-
ing device are combined to form a unit or are designed
as a one-piece removable unit. Control means are pro-
vided for limiting the water level in the condensate-col-
lecting device. DE 22 32 911 describes a clothes dryer
operated according to the steps of the preamble of claim
1 and having the features of the preamble of claim 8.
[0010] The present invention aims at solving this and
other problems through a method for controlling operat-
ing parameters in a clothes dryer or washing/drying ma-
chine according to the first claim.

[0011] The idea at the basis of the present invention
is to control a certain number of operating parameters of
the machine by measuring only one quantity, i.e. by
measuring only the pressure of the fluid in the well; to
this end, the well is equipped with a pressure sensor
which measures any variation of pressure on the well
bottom, and hence the level of the fluid in which it is im-
mersed, whether it is water (when there is water in the
well) or air (when the well is empty).

[0012] As described below, by knowing the pressure
in the well it is possible to control various operating pa-
rameters, such as: pump operation, well and tray filling
levels, and air filter condition.

[0013] The following description will also illustrate how
a pressure sensor can be used to advantage in combi-
nation with a return duct running from the tray to the well
for the purpose of knowing the instant at which the tray
achieves the maximum filling condition. Further advan-
tageous features will be set out in the appended claims.
[0014] These features and further objects of the
present invention will become more apparent from the
following description of an embodiment of the method
according to the invention provided by way of example
with reference to the annexed drawings, wherein:

Fig. 1 is a diagrammatic view of a clothes dryer ac-
cording to the present invention;

Fig. 2 is a general diagram that illustrates the oper-
ation of the pressure sensor used in the clothes dryer
according to the invention;

Fig. 3 is a sectional view of the condensed water
collecting well equipped with the pressure sensor of
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the clothes dryer of Fig. 1;

Fig. 4 diagrammatically shows a linear pressure
switch included in the aforementioned pressure sen-
sor.

[0015] Referring now to Fig. 1, there is shown a con-
densation-type clothes dryer or washing/drying machine
1 which comprises a frame 2 that houses a drum 3 con-
taining clothes to be dried (not shown); said drum 3 is
accessible from the outside through a door 4 typically
equipped with sealing gaskets.

[0016] Drum 3 is supplied with air heated by electric
resistance 5 and circulated by fan 6; the air is blown
around and through the clothes in drum 3, thus heating
them and subtracting moisture therefrom; when exiting
drum 3, the damp air goes through filter 7 and reaches
exchanger 8, where it condenses; the condensed water
is then collected in well 9, while the air flows on to resist-
ance 5 to start a new cycle.

[0017] Inexchanger 8, the hot damp air is cooled down
through thermal exchange with cold air (usually at ambi-
ent temperature) conveyed by fan 10.

[0018] The waterin well 9 is conveyed by pump 11 into
tray 12, where it is collected; tray 12 is a removable one
and can therefore be removed to be emptied.

[0019] The above description has illustrated the basic
operation principle of a condensation-type clothes dryer
or washing/drying machine; in practice, machine 1 may
be equipped with additional components (especially
when it is a washing/drying machine), which have been
omitted herein for simplicity’s sake.

[0020] According to the present invention, in well 9
there is a pressure sensor 13 which measures the pres-
sure (or pressure variations) of the fluid in the well, wheth-
er the latter is empty or full of water.

[0021] In accordance with a preferred embodiment of
the invention, sensor 13 is a bell-type sensor, as will be
further explained below; it outputs a frequency-modulat-
ed voltage signal to a control unit 14 of pump 11.
[0022] Pump 11 is controlled by control unit 14, which
is inputted the data detected by pressure sensor 13: when
there is no water in the well (or at most only a small quan-
tity of water on the bottom thereof), pump 11 is off and
sensor 13, which is not submerged, is subjected to a
pressure of approximately 0.1 MPa (atmospheric pres-
sure), referred to as Py, in Fig. 2.

[0023] When the water coming from condenser 8 flows
into well 9, the latter begins to fill, so that sensor 13 is
submerged and starts detecting pressure values which
increase over time (proportionally to the level of the liquid
over sensor 13); when a first threshold value P, in Fig.
2 is reached, e.g. corresponding to a well filling volume
of about 0.2 dm3 of water, pump 11 is switched on in
order to drain the water from well 9 to tray 12.

[0024] Of course, the pressure sensor detects pres-
sure values only, and sends them in the form of readable
data to control unit 14, which then compares such data
with preset threshold values (P4, P,, P3, P4) and turns
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on or off both pump 11 and machine 1 accordingly, as
will be described later on.

[0025] Following the activation of pump 11, well 9 be-
gins to empty and the pressure drops below value Py;
when pressure sensor 13 detects a pressure P, again,
it means that the well has become empty again and that
the desired quantity of water has been drained into tray
12; at this point pump 11 is stopped.

[0026] Itshould be pointed out that the quantity of water
pumped each time into tray 12 is substantially constant,
just because the activation of pump 11 is controlled as a
function of a threshold pressure value P, corresponding
to a certain water level in well 9; this did not happen in
prior-art machines, wherein the pump was controlled by
a timer.

[0027] Although as well 9 is being drained machine 1
keeps operating, thus conveying condensed water even
when pump 11 is on, the speed at which the latter sucks
water from well 9 is nonetheless much higher than the
speed at which the well is filled; therefore, this may only
cause a very small approximation error in the calculation
of the quantity of water delivered to the tray.

[0028] Tray 12 has a capacity of about 5 dm3; it follows
that several activations of the pump are required (approx.
15 to 25 activations, depending on the quantity of water
pumped at each activation) in order to reach the maxi-
mum filling condition of tray 12.

[0029] The quantity of water contained in the tray can
be known at any time with good approximation by count-
ing the number of times that pump 11 is turned on, since
during each activation period substantially the same
quantity of water is delivered from well 9 to tray 12, and
consequently it is possible to generate an alarm signal
when a certain water volume in the tray is reached (cor-
responding to a certain number of activations of pump
11); to this end, control unit 14 is equipped with a simple
counter for counting the number of pump activations;
when the tray is removed, the pump activation counter
is reset; for this purpose, the machine may for example
be provided with a simple switch adapted to notify the
control unit that the tray has been removed from the ma-
chine frame. Thanks to the large capacity of the tray, the
clothes drying cycle normally ends before the tray is com-
pletely filled with water, so that the user is only required
to empty the tray between two distinct drying cycles, with-
out the aforementioned alarm signal being triggered.
[0030] It may however occur that clothes made of a
certain fabric become soaked with a quantity of water
which exceeds (within one complete drying cycle) the
capacity oftray 12; in such a case, the alarm signal should
prevent the tray from overflowing.

[0031] It may also happen that a user removes the tray
but does not empty it (or empties it only partially), so that
the number of pump activations will notindicate the actual
water volume in the tray, or there may be a case wherein
the machine (for reasons of construction simplicity) is
fitted neither with a pump activation counter nor with a
tray removal switch for resetting the counter: in these
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cases, the water volume delivered to tray 12 is not
checked.

[0032] Insuchcases, however, itis possible to prevent
the tray from overflowing by providing it with a return duct
15 arranged at an overflow height and leading to well 9:
inthis manner, whenthe waterintray 12 reaches acertain
level, the excess water will be conveyed back to well 9.
[0033] When during any activation stage of pump 11
the level of the water in the tray reaches the overflow
height, it is drained back to well 9 (typically by gravity)
through return duct 15, and pressure sensor 13 detects
that, although pump 11 is operating, the pressure in the
well is not decreasing or only decreases by a certain
amount and then remains substantially constant, above
value P, or is even increasing (due to the condensed
water that keeps flowing into the well); in this condition,
it is apparent that tray 12 has reached its the maximum
filling level, so that an alarm can be triggered in order to
warnthe userthatthe tray mustbe emptied, thus stopping
the drying cycle.

[0034] As an alternative, the drying cycle may be con-
tinued by using the volume of well 9 for collecting the
excess water coming from the tray before stopping the
drying cycle: to this end, well 9 has a total volume of, for
example, approximately 1.5 dm3 ; when tray 12 is full,
the water level in the well rises, until sensor 13 detects
a second pressure threshold P, in Fig. 2, substantially
corresponding to the moment at which well 9 is also full
of water; in this condition, therefore, both tray 12 and well
9 are using their maximum capacity; hence, the drying
cycle is stopped and the user is warned that it is neces-
sary to empty tray 12.

[0035] Atthe nextdrying cycle restart, the water in well
9 willbe drainedinto tray 12 by pump 11 until the pressure
sensor indicates that a pressure P, has been reached
(the well is substantially empty and the sensor is not sub-
merged).

[0036] With reference to the above description, let us
now take into consideration pressure sensor 13 espe-
cially conceived for this invention, which is shown in Fig.
3.

[0037] The sensor comprises a bell 20 whose open
lower edge 21 is close to the bottom of well 9; at its upper
end, bell 20 communicates with a linear pressure switch
25 through a tube 22, preferably a hosepipe.

[0038] Inthisexample, bell20is securedtoahorizontal
septum 26 which de facto is the cover of the well; this
septumis also used as a support for pump 11 thatdelivers
condensed water from well 9 to upper tray 12 of the
clothes dryer. When a closed well 9 like the one shown
by way of explanatory but not limiting example in Fig. 3
is employed, the condensate enters well 9 through a hole
77 obtained in one of the well walls (preferably the back
wall, i.e. the one facing the rear of machine 1). Walls 83
that surround hole 77 are advantageously somewhat in-
clined relative to the well bottom, so as to facilitate the
delivery of condensate into well 9.

[0039] Linear pressure switch 25 is a per se known
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transducer device which comprises a diaphragm 30
whose deformations, due to pressure variations which
will be further discussed below, determine a linear move-
ment of a ferromagnetic element 31, thereby altering the
magnetic field of a coil 32 associated therewith and in-
ducing a corresponding voltage signal.

[0040] Said signalis then processed in a per se known
modulated form by an electronic circuit 33 associated
with the coil, and is subsequently sent to control unit 14;
in Fig. 4, the dashed-dotted line outlines of housing 35
of pressure switch 25, wherein the various aforemen-
tioned components are arranged.

[0041] Linear pressure switches like the one described
above are commercially available in Italy from ITW Met-
alflex, Invensys and Bitron; of course, pressure switches
of different types may be used as well, so long as that
they allow to detect pressure as explained below.
[0042] In fact, the water level within bell 20 changes
with the water level in well 9 (in Fig. 3 the surface of the
water in the bell is indicated through a dashed line); as
a consequence, this causes a variation of the pressure
of the air contained inside the bell, which is transmitted
through tube 22 to linear pressure switch 25.

[0043] The latter detects such pressure variations and
sends a corresponding modulated voltage signal of the
PWM type (Pulse Width Modulation) to control unit 14,
which operates as already explained above. Otherwise,
the output signal generated by linear pressure switch 25
and sent to control unit 14 is a frequency-modulated sig-
nal, since an oscillator circuit known in the art is associ-
ated with linear pressure switch 25.

[0044] As regards the possibility of detecting the clog-
ging degree of filter 7, it is appropriate to point out that
the path followed by the air flowing in drum 3 is a closed
circuit, and therefore it has a substantially constant pres-
sure approximately equal to the atmospheric pressure
P.tm in the absence of any disturbance.

[0045] It should also be noted that when filter 7 is
clogged there is a pressure drop (below the reference
value Pg,,) in the air circuit portion downstream of the
filter and upstream of fan 6, which is due to the fact that,
as fan 6 is sucking air in order to blow it into the drum, a
load loss occurs at clogged filter 7; well 9 is located (with
reference to the direction of the air flow within the circuit)
just downstream of filter 7 and upstream of fan 6, i.e. in
the circuit portion where said pressure drop occurs.
[0046] When it is not submerged (e.g. immediately af-
ter well 9 has been drained), pressure sensor 13 is sub-
jected to the air pressure at the well itself, and therefore
it can detect any pressure drops indicating that the filter
has become clogged; it is also possible to generate an
alarm, for example, as soon as a third threshold value
P5 (obviously lower than P,,) of Fig. 2 is reached, in
order to warn the user that filter 7 is clogged and should
be replaced or cleaned.

[0047] If the filter is not cleaned or replaced, the load
loss will keep increasing, and consequently the pressure
value detected by the sensor will keep decreasing past
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threshold value P; and down to a fourth threshold value
P, in Fig.2, at which machine 1 will be stopped in order
to prevent it from suffering any damage.

[0048] According to a particularly advantageous vari-
ant, pressure value P, detected in the well may be
measured when machine 1 is started for the first time
(i.e. when filter 7 is absolutely clean) and then stored, for
example, in a non-volatile memory unitincluded in control
unit 14.

[0049] Thus, all pressure values detected when pres-
sure sensor 13 is not submerged can be compared with
the value stored when the machine was first started, for
the purpose of evaluating the filter clogging degree.
[0050] This option is particularly interesting in that it
allows to calibrate the filter clogging degree evaluation
directly with reference to the specific characteristics of
every single machine type: in fact, as can be intuitively
understood, (small) pressure drops may be detected in
the well area when clothes are loaded into the drum even
if the filter is clean, which can thus be taken into account
by measuring the air pressure in the well when the ma-
chine is started for the first time and by comparing each
subsequent reading with that value; moreover, this option
simplifies the filter checking operation when the same
system is installed in two different machines in which the
air circuit has different aerodynamic characteristics, be-
cause it allows that same system to automatically learn
pressure value P,

[0051] The well pressure measurement (whether per-
taining to air or water) may be carried out by using a
pressure sensor which provides either an absolute read-
ing (i.e. which detects the absolute well pressure value)
or a relative reading (i.e. which detects pressure varia-
tions). Inthe case of the presentinvention, since the pres-
sure variations occurring in the well are very small, typ-
ically in the range of a few thousands of Pascals at most,
it is preferable to measure pressure variations through a
pressure sensor consisting of a pressure transducer
adapted to measure variations in the range of 0--3,000
Pa and capable of emitting (in response to a variation of
the pressure of the fluid in which it is submerged) an
electric voltage signal having a certain frequency; more
in particular, itis preferable to employ transducers having
a linear transfer function or Pressure-Frequency charac-
teristic (the frequency of the voltage signal emitted by
the pressure sensor decreases linearly as the measured
pressure variation grows), and specifically having a sen-
sitivity of approximately 0.002 Hz/Pa.

[0052] Of course, pressure sensor 13 may either be
inserted in well 9 or be external thereto and communi-
cating with the inside thereof, so as to detect the pressure
therein, preferably at a height substantially coinciding
with that of the well bottom.

Claims

1. Method for controlling the operation of a condensa-

10

15

20

25

30

35

40

45

50

55

tion clothes dryer or washing/drying machine (1),
wherein a heated air flow, after having been blown
against the clothes to be dried, yields water by con-
densation, which is collected in a well (9) that is
drained periodically, the level of the water in the well
(9) being detected as the machine is operating and
the water in the well (9) being conveyed by a pump
(11) into a tray (12), characterized in that:

i) the well (9) is equipped with a pressure sensor
(13);

ii) the water level is detected as a function of a
pressure value; and

iii) the pressure is detected substantially at the
bottom of the well (9).

Method according to claim 1, wherein the well (9) is
drained when a preset higher pressure value is
reached.

Method according to claim 1, wherein the pressure
trend over time is detected in order to check the flow
rate of the water entering the well (9) as a function
of time and a drying cycle is ended when a value
below a predetermined pressure variation over time
(AP/At) is detected.

Method according to any of the preceding claims,
wherein the number of well (9) drain operations is
detected as a function of the number of activations
of a pump (11) associated therewith, the well (9) be-
ing drained by the associated pump (11) into a vessel
(12) included in the clothes dryer or washing/drying
machine (1).

Method according to claim 4, comprising the step of
letting the water exceeding the maximum filling level
of the vessel (12) overflow into the well (9).

Method according to any of the preceding claims,
comprising the step of checking the operating con-
ditions of a filter (7) through which the heated air
flows when a predetermined lower pressure value is
reached within the well (9).

Method according to any of the preceding claims,
wherein the detected pressure value pertains to air
or any other gas being present inside a volume (20,
22) communicating with the well (9), and is used for
the purpose of letting water flow in and out of the
latter, the volume comprising in particular a bell (20)
arranged in the well (9).

Clothes dryer or washing/drying machine compris-
ing:

i) a drum (3) for containing the clothes to be dried
by means of a heated air flow;
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ii) an exchanger (8) for yielding water by con-
densation;

i) a well (9) for collecting the condensed water
and

iv) a pump (11) and a tray (12), said pump (11)
being apt to convey the water in the well (9) into
said tray (12)

characterized in that said well (9) is equipped with
a pressure sensor (13) for detecting the level of the
water in the well (9), said pressure sensor (13) being
apt to detect the pressure substantially at the bottom
of the well (9).

Clothes dryer or washing/drying machine according
to claim 8, wherein the pressure sensor (13) detects
the pressure of a gas being present inside a volume
(20, 22) communicating with the well (9), for the pur-
pose of letting water flow in and out of the latter.

Clothes dryer or washing/drying machine according
to claim 9, wherein the volume containing said gas
comprises a bell (20) located inside the well (9).

Clothes dryer or washing/drying machine (1) accord-
ing to any of claims 8 to 10, comprising:

i) a control unit (14) adapted to receive at least
the data detected by the pressure sensor (13)
for the purpose of activating or deactivating a
pump (7) adapted to drain the well (9);

ii) a counter for counting the number of activa-
tions of the pump (11) and

iii) an alarm system which is triggered as soon
as a preset number of activations of the pump
(11) is reached.

Clothes dryer or washing/drying machine (1) accord-
ing to claim 11, comprising a vessel (12) arranged
downstream of the pump (11) and communicating
with the well (9), so that any excess water in the
vessel (12) can flow back to the well (9).

Clothes dryer or washing/drying machine (1) accord-
ing to one or more of claims from 8 to 12, wherein
the vessel (12) has a volume of about 5 dm3, the
well has a volume of about 1.5 dm3, and the quantity
of water pumped at each pump activation varies sub-
stantially from 0.1 to 0.4 dm3.

Clothes dryer or washing/drying machine (1) accord-
ing to one or more of claims from 8 to 13, further
comprising afilter (7) for cleaning the air that is blown
against the clothes to be dried, and wherein the well
(9) is located between the filter (7) and a forced cir-
culation fan (6) in a closed circuit within the machine
(1) in which the air flows.
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15. Clothesdryer or washing/drying machine (1) accord-

ing to one or more of claims from 8 to 14, wherein
the pressure sensor (13) is adapted to detect pres-
sure variations in the range of 0+3,000 Pa, and fea-
tures a linear transfer function and a sensitivity of
approximately 0.002 Hz/Pa.

Patentanspriiche

1.

Verfahren zum Steuern/Regeln des Betriebs einer
Kondensations-Wéschetrocknungs- oder Wasch-/
Trocknungsmaschine (1), worin eine erwarmte Luft-
strdbmung, nachdem sie gegen die zu trocknende
Wasche geblasen worden ist, durch Kondensation
Wasser erzeugt, welches in einem periodisch ent-
leerten Schacht (9) gesammelt wird, wobei der Pegel
des Wassers in dem Schacht (9) detektiert wird,
wenn die Maschine im Betrieb ist, und das Wasser
in dem Schacht (9) von einer Pumpe (11) in ein Ge-
falk (12) geférdert wird, dadurch gekennzeichnet,
dass:

i) der Schacht (9) mit einem Drucksensor (13)
ausgestattet ist;

ii) der Wasserpegel als Funktion eines Druck-
werts detektiert wird; und

ii) der Druck im Wesentlichen am Boden des
Schachts (9) detektiert wird.

Verfahren nach Anspruch 1, worin der Schacht (9)
entleert wird, wenn ein vorbestimmter hoherer
Druckwert erreicht ist.

Verfahren nach Anspruch 1, worin der Drucktrend
Uber die Zeit detektiert wird, um Strémungsrate des
in den Schacht (9) eintretenden Wassers als Funk-
tion der Zeit zu prifen, und ein Trocknungszyklus
beendet wird, wenn ein Wert unterhalb einer vorbe-
stimmten Druckénderung uber die Zeit (AP/At) de-
tektiert wird.

Verfahren nach einem der vorhergehenden Anspri-
che, worin die Anzahl der Entleerungsvorgénge des
Schachts (9) als Funktion der Anzahl von Aktivierun-
gen einer zugeordneten Pumpe (11) detektiert wird,
wobei der Schacht (9) von der zugeordneten Pumpe
(11) in ein Gefal (12) entleert wird, das in der Wa-
schetrocknungs- oder Wasch-/Trocknungsmaschi-
ne (1) enthalten ist.

Verfahren nach Anspruch 4, welches den Schritt um-
fasst, das Wasser, das den maximalen Fiillpegel des
Gefalles (12) Uberschreitet, in den Schacht (9) Gber-
flieRen zu lassen.

Verfahren nach einem der vorhergehenden Anspri-
che, welches den Schritt umfasst, die Betriebszu-



10.

1.

11 EP 2 250 312 B1

stande eines Filters (7), durch den die erwarmte Luft
stromt, zu prifen, wenn innerhalb des Schachts (9)
ein vorbestimmter unterer Druckwert erreicht ist.

Verfahren nach einem der vorhergehenden Anspri-
che, worin der detektierte Druckwert zu Luft oder ei-
nem anderen Gas gehort, das innerhalb eines mit
dem Schacht (9) in Verbindung stehenden Volu-
mens (20, 22) vorhanden ist, und zu dem Zweck ver-
wendet wird, Wasser in das letztere hinein und dar-
aus weg flieRen zu lassen, wobei das Volumen ins-
besondere eine in dem Schacht (9) angeordneten
Glocke (20) aufweist.

Waschetrocknungs- oder Wasch-/Trocknungsma-
schine umfassend:

i) eine Trommel (3) zum Aufnehmen der Wa-
sche, die mittels einer erwarmten Luftstrémung
zu trocknen ist;

ii) einen Austauscher (8) zum Erzeugen von
Wasser durch Kondensation;

iii) einen Schacht (9) zum Sammeln des kon-
densierten Wassers; und

iv) eine Pumpe (11) und ein Gefal (12), wobei
die Pumpe (11) dazu dient, das Wasser im
Schacht (9) in das GefaR (12) zu férdern, da-
durch gekennzeichnet, dass der Schacht (9)
mit einem Drucksensor (13) zum Detektieren
des Wasserpegels in dem Schacht (9) ausge-
staltet ist, wobei der Drucksensor (13) dazu
dient, den Druckim Wesentlichen am Boden des
Schachts (9) zu detektieren.

Waschetrocknungs- oder Wasch-/Trocknungsma-
schine nach Anspruch 8, worin der Drucksensor (13)
den Druck von Gas detektiert, das sich innerhalb ei-
nes mit dem Schacht (9) in Verbindung stehenden
Volumens (20, 22) befindet, zu dem Zweck, Wasser
in das letztere hinein und daraus weg flieen zu las-
sen.

Waéschetrocknungs- oder Wasch-/Trocknungsma-
schine nach Anspruch 9, worin das das Gas enthal-
tende Volumen eine innerhalb des Schachts (9) an-
geordnete Glocke (20) aufweist.

Waschetrocknungs- oder Wasch-/Trocknungsma-
schine (1) nach einem der Anspriiche 8 bis 10, um-
fassend:

i) eine Steuereinheit (14), die dazu ausgelegt
ist, zumindest die von dem Drucksensor (13) de-
tektierten Daten zu empfangen, zu dem Zweck,
eine zum Entleeren des Schachts (9) dienende
Pumpe (7) zu aktivieren oder zu deaktivieren;
i) einen Zahler zum Zahlen der Anzahl von Ak-
tivierungen der Pumpe (11) und
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iii) ein Alarmsystem, das ausgeldst wird, sobald
eine vorbestimmte Anzahl von Aktivierungen
der Pumpe (11) erreicht ist.

Waschetrocknungs- oder Wasch-/Trocknungsma-
schine (1) nach Anspruch 11, die ein Gefal (12) auf-
weist, das stromab der Pumpe (11) angeordnet ist
und mitdem Schacht (9) in Verbindung steht, sodass
Uberschiissiges Wasser in dem Gefal (12) zurlick
zu dem Schacht (9) flieRen kann.

Waschetrocknungs- oder Wasch-/Trocknungsma-
schine (1) nach einem oder mehreren der Anspriiche
8 bis 12, worin das GefaR (12) ein Volumen von etwa
5 dms3 hat, wobei der Schacht ein Volumen von etwa
1,5 dm3 hat und die Menge des von jeder Pumpen-
aktivierung gepumpten Wasser im Wesentlichen
von 0,1 bis 0,4 dm?3 variiert.

Waschetrocknungs- oder Wasch-/Trocknungsma-
schine (1) nach einem oder mehreren der Anspriiche
von 8 bis 13, die ferner einen Filter (7) zum Reinigen
der Luft, die gegen die zu trocknende Wasche ge-
blasen wird, aufweist, und worin der Schacht (9) zwi-
schen dem Filter (7) und einem Zwangsumwalzge-
blase (6) in geschlossenem Kreislauf innerhalb der
Maschine (1), worin die Luft fliet, angeordnet ist.

Waschetrocknungs- oder Wasch-/Trocknungsma-
schine (1) nach einem oder mehreren der Anspriiche
von 8 bis 14, worin der Drucksensor (13) dazu aus-
gelegt ist, Druckanderungen im Bereich von 0 bis
3.000 Pa zu detektieren und eine lineare Ubertra-
gungsfunktion und eine Empfindlichkeit von ange-
nahert 0,002 Hz/Pa aufweist.

Revendications

2

Procédé permettant de commander le fonctionne-
ment d’un séche-linge a condensation ou d’'une ma-
chine a laver et a sécher le linge (1), dans lequel un
flux d’air chaud, aprés avoir été soufflé contre le linge
a sécher, céde de I'eau par condensation, laquelle
est collectée dans un puits (9) qui est drainé pério-
diquement, le niveau de I'eau dans le puits (9) étant
détecté lorsque la machine est en fonctionnement
et 'eau du puits (9) étant acheminée par une pompe
(11) dans un réservoir (12), caractérisé en ce que :

i) le puits (9) est doté d’un capteur de pression
(13);

ii) le niveau d’eau est détecté comme étant fonc-
tion d’'une valeur de la pression ; et

iii) la pression est détectée essentiellement au
fond du puits (9).

Procédé selon larevendication 1, dans lequel le puits
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(9) estdrainé lorsqu’une valeur de pression plus éle-
vée préétablie est atteinte.

Procédé selon la revendication 1, dans lequel la ten-
dance de la pression dans le temps est détectée afin
de surveiller le débit de I'eau entrant dans le puits
(9) en fonction du temps et un cycle de séchage est
achevé lorsqu’une valeur inférieure a une variation
de pression prédéterminée dans le temps (AP/At)
est détectée.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel le nombre d’opérations de
drainage du puits (9) est détecté en fonction du nom-
bre de mise en fonctionnement d’'une pompe (11)
qui lui est associée, le puits (9) étant drainé par la
pompe associée (11) dans un réservoir (12) inclus
dans le seche-linge ou dans la machine a laver / a
sécher le linge (1).

Procédé selonlarevendication 4, comportant|'étape
consistant a laisser 'eau dépassant le niveau maxi-
mal de remplissage du réservoir (12) déborder dans
le puits (9).

Procédé selon I'une quelconque des revendications
précédentes comportant I'étape consistant a contré-
ler les conditions de fonctionnement d’un filtre (7) a
travers lequel l'air chaud circule lorsqu’une valeur
de pression inférieure prédéterminée est atteinte a
l'intérieur du puits (9).

Procédé selon I'une quelconque des revendications
précédentes, dans lequel la valeur de pression dé-
tectée fait référence a I'air ou a un autre gaz quel-
conque présent a lintérieur d’un volume (20, 22)
communiquant avec le puits (9), et est utilisée dans
le but de laisser I'eau s’écouler a l'intérieur et hors
de ce dernier, le volume comprenant en particulier
une cloche (20) disposée dans le puits (9).

Séche-linge ou machine a laver / sécher le linge
comportant :

i) un tambour (3) servant a contenir le linge a
sécher au moyen d’'un flux d’air chaud ;

i) un échangeur (8) permettantde céderdel'eau
par condensation ;

iii) un puits (9) pour collecter 'eau condensée et
iv) une pompe (11) et un réservoir (12), ladite
pompe (11) étant apte a acheminer I'eau du
puits (9) dans ledit réservoir (12),

caractérisé (e) en ce que ledit puits (9) est équipé
d’un capteur de pression (13) permettant de détecter
le niveau de I'eau dans le puits (9), ledit capteur de
pression (13) étant apte a détecter la pression es-
sentiellement au fond du puits (9).
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Séche-linge ou machine a laver / sécher le linge se-
lon la revendication 8, dans lequel (laquelle) le cap-
teur de pression (13) détecte la pression d’un gaz
présent a l'intérieur d’un volume (20, 22) communi-
quant avec le puits (9), dans le but de permettre a
I’eau de s’écouler a l'intérieur ou en dehors de celui-
ci.

Seche-linge ou machine a laver / sécher le linge se-
lon la revendication 9, dans lequel (laquelle) le vo-
lume contenant ledit gaz comporte une cloche (20)
placée a l'intérieur du puits (9).

Séche-linge ou machine a laver / sécher le linge (1)
selon 'une quelconque des revendications 8 a 10,
comportant :

i) une unité de commande (14) adaptée pour
recevoir au moins les données détectées par le
capteur de pression (13) dans le but d’activer
ou de désactiver une pompe (7) adaptée pour
drainer le puits (9) ;

ii) un compteur pour compter le nombre d’acti-
vations de la pompe (11) et

ii) un systéme d’alarme qui est déclenché des
qu’un nombre préétabli d’activations de la pom-
pe (11) est atteint.

Séche-linge ou machine a laver / sécher le linge (1)
selon la revendication 11, comprenant un réservoir
(12) disposé en aval de la pompe (11) et communi-
quant avec le puits (9), de telle sorte que toute I'eau
en exces dans le réservoir (12) puisse s’écouler pour
revenir vers le puits (9).

Séche-linge ou machine a laver / sécher le linge (1)
selon une ou plusieurs des revendications 8 a 12,
dans lequel (laquelle) le réservoir (12) présente un
volume d’environ 5 dm3, le puits présente un volume
d’environ 1,5 dm3, et dans lequel (laquelle) la quan-
tité d’eau pompée a chaque activation de la pompe
varie essentiellement de 0, 1 & 0,4 dm3.

Séche-linge ou machine a laver / sécher le linge (1)
selon une ou plusieurs des revendications 8 a 13,
comportant, de plus, un filtre (7) pour nettoyer l'air
qui est soufflé contre le linge a sécher, et dans lequel
(laquelle) le puits (9) est situé entre le filtre (7) et un
ventilateur de circulation forcée (6) dans un circuit
fermé a l'intérieur de la machine (1) dans lequel cir-
cule l'air.

Séche-linge ou machine a laver / sécher le linge (1)
selon une ou plusieurs des revendications 8 a 14,
dans lequel (laquelle) le capteur de pression (13) est
adapté pour détecter des variations de pression se
situant dans la plage de 0 a 3000 Pa, et se carac-
térise par une fonction de transfert linéaire et une
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