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Description

[0001] The presentinvention relates to alinen washing
machine and an operating method of a linen washing
machine.

[0002] Washing machines of the prior art envisage a
step of washing linen and a subsequent step of rinsing it.
[0003] In particular, washing machines are known
wherein the quantity of water to be used during the rinse
step is a function of the values rigidly pre-set in the elec-
tronic board. In order to avoid wasting water in some of
such washing machines the user, by activating a relevant
button, can select the half load function. In that case the
user can at his discretion decide that the load of linen is
moderate and can therefore request a lower quantity of
water during the rinse. The half load function is usually
associated with a reduction in water consumption and
therefore electrical energy also during the actual washing
step and not only during the rinse.

[0004] However, this solution is not free from draw-
backs. In fact, the choice that the user makes based on
his own sensitivity is not always the optimal one.

[0005] The user often bases his choice on the mass of
linen to be washed and not on the degree of water ab-
sorption that such linen can offer. For example, the user
could decide to use the halfload program when he needs
to wash products which, whilst having a reduced mass,
actually absorb a large quantity of water (which could
translate into an insufficient rinse).

[0006] DocumentUS 2008/189875 A1 discloses awet-
ting process in a washing machine entailing driving the
drum continuously in a second phase until the water level
in the tub reaches the level determined by the drop rec-
ognized in a first phase. Document EP 1281803 A1 dis-
closes a control method for a washing machine including
the step of selecting one of a plurality of different rinsing
and/or spin-drying cycles depending on the absorbency
of the laundry being washed.

[0007] In this context, the technical task underpinning
the present invention is to provide a washing machine
and method that enables the linen rinse parameters to
be optimised, in particular the quantity of water required
in such an operation.

[0008] The technical task set and the objects specified
are substantially attained by a washing machine and
method, comprising the technical characteristics as set
out in one or more of the accompanying claims.

[0009] Further characteristics and advantages of the
present invention will appear more clearly from the indic-
ative and non-limiting description of a preferred, but not
exclusive, embodiment of a washing machine, as shown
in Figure 1.

[0010] In the accompanying drawing, number 1 indi-
cates alinen washing machine. This machine is typically
a washing machine, but could also be a washer-dryer.
[0011] As shown by way of example in Figure 1, the
washing machine 1 comprises a washing compartment
2. Typically the washing machine 1 comprises a linen
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housing drum 3 that can rotate and that is placed inside
the washing compartment 2.

[0012] The washing machine 1 further comprises a
washing liquid level sensor 4 in said compartment 2.
[0013] The level sensor 4 is able to identify a first op-
erating condition in which the measured level is higher
than a first predefined level L1 and a second operating
condition in which the measured level is lower than a
second predefined level L2 (the second level L2 is lower
than the first level L1).

[0014] On this point, the level sensor 4 is usually a
pressure switch. For example, the pressure switch could
be a differential pressure switch. In this case, in the first
operating condition, the pressure switch assumes a first
configuration whereas in the second operating condition
the pressure switch assumes a second configuration
which is physically different from the first configuration.
In an alternative embodiment, the pressure switch may
also be a linear pressure switch which detects in steps
the level variations in the compartment 2. The differential
pressure switch, unlike the linear pressure switch, is only
able to determine whether a discrete number of pressure
thresholds is exceeded or not (usually one or two).
[0015] As shown by way of example in Figure 1, the
pressure switch is placed along a line 90 for unloading
the washing liquid from the compartment 2.

[0016] Appropriately the washing machine 1 compris-
es washing liquid introduction means 6 into the compart-
ment 2. The washing liquid introduction means 6 are op-
eratively associated with the level sensor 4 and in the
first and second operating condition they respectively
stop and activate the introduction of washing liquid into
the compartment 2. For example, the introduction means
6 comprise a solenoid valve 5 that is closed in the first
operating condition, whereas itis open in the second op-
erating condition.

[0017] As will be described more fully below, during a
washing liquid loading step a quantity of liquid is initially
loaded in order to reach said first predefined level L1.
This first predefined level L1 is higher with respect to a
lower portion 30 of the housing drum 3. Consequently
the linen will absorb part of the washing liquid determining
a lowering of the level of liquid in the compartment 2.
[0018] If the level in the compartment 2 drops below
the value L2, the reduction in the level will be compen-
sated for by introducing a new quantity of washing liquid
(through the introduction means 6) until the first prede-
fined level L1 is reached. This operation will be repeated
repeatedly until a condition is reached in which the linen
will be substantially completely soaked (a situation in
which there is no longer a drop in the level of washing
liquid in the compartment 2 due to absorption by the lin-
en). Theintroduction of the washing liquid to compensate
forthe drop inlevel dictated by the absorption by the linen
is known as a "top-up" in technical jargon.

[0019] Appropriately, the washing machine 1 compris-
es means 7 for determining a first parameter associated
with the quantity of washing liquid introduced into the



3 EP 2 733 247 B1 4

compartment 2 to top up said first level L1 and compen-
sate for the absorption of liquid by the linen. The first
parameter in the preferred embodiment is actually the
sum of the quantity of liquid introduced during the top-
ups. In limit cases, the sum could coincide with the quan-
tity of water introduced in a single top-up or could also
be equal to zero (as is also clear from a mathematical
point of view if there are no top-ups).

[0020] The machine 1 also comprises comparison
means 8 of said first parameter with predetermined in-
tervals of said first parameter. Each of said intervals is
associated with a corresponding set of parameters con-
nected with the quantity of water to be used in the rinse
step.

[0021] As also indicated below, such a set of parame-
ters could comprise, for example: number of rinses (the
number of rinses could also be equal to "1"), quantity of
water to be introduced in each rinse, duration of each
individual rinse, etc..

[0022] In the preferred embodiment, the washing ma-
chine 1 comprises an electronic control system (for ex-
ample a main electronic board). The means 7 for deter-
mining said first parameter and the aforementioned com-
parison means 8 are integrated into said electronic con-
trol system (e.g. they are integrated into the same elec-
tronic board).

[0023] The machine 1 further comprises a selector 9
of the type of linen to be washed. Such a selector 9 could
be a knob, a button or a touch screen, etc. It allows the
user to choose from a discrete list of items the one he
intends to use for washing. The selector 9 is manually
activated by the user. In a particular, but non-limiting em-
bodiment, the set of parameters connected with the
quantity of water to be used in the rinse step varies as
the setting of said selector 9 varies. The utility of the se-
lector 9 is particularly clear in the event of determined
items such as quilts, for example. In fact, the applicant
has verified that with determined and limited types of
products it may be useful to use a specific quantity of
water for that type of items by forcing the pre-set opti-
mised algorithm in the machine 1.

[0024] The present invention relates to an operating
method of a linen washing machine 1 (in Figure 1 the
linen is schematically indicated by the reference letter
"P"). This method enables the quantity of rinsing water
to be used during the rinse to be optimised. This method
can be advantageously implemented by a linen washing
machine having one or more of the characteristics de-
scribed above (for that reason some of the concepts al-
ready described will be referred to again below). The
washing machine first performs an actual washing cycle
followed by a rinse step.

[0025] The rinse step usually serves the purpose of
removing any residue of detergent used in the actual
washing step. Typically, but not necessarily, in the rinse
step only water is used. The rinse step may envisage the
implementation of a plurality of rinses. Each rinse usually
envisages the full replacement of the water contained in
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the compartment 2. In any case, the distinction between
the washing cycle and the rinse step is well known in the
technical field.

[0026] The method comprises the steps of loading a
washing liquid into a washing compartment 2. In the
present text washing liquid means a liquid comprising
water and any chemical products (detergents, softener,
etc.).

[0027] Appropriately the washing liquid loading step
takes place at the start of a washing step. The washing
liquid loading step comprises the step of introducing the
washing liquid until a first predefined level L1 is initially
reached. Such first level L1 is set by a level sensor 4.
The washing compartment 2 contains a drum 3 that can
rotate and that is suitable for housing the linen to be
washed. The drum 3 can rotate with respect to the axis
31 indicated in Figure 1.

[0028] The first level L1 surpasses a lower portion 30
of the drum 3. The firstlevel L1 therefore affects the linen
placed in the drum 3.

[0029] The washing liquid loading step also envisages
introducing into the compartment 2 a top-up liquid follow-
ing the partial absorption by the linen of the washing liquid
already contained in the compartment 2. It is specified
that once the top-up liquid has been introduced into the
compartment 2 it is also considered washing liquid.
[0030] In a preferred embodiment the top-up liquid in-
troduction step envisages repeatedly topping up the first
level L1 by adding top-up liquid to compensate for the
washing liquid absorbed by the linen. The top-up liquid
may or may not be of the same type as the washing liquid
already contained in the compartment 2.

[0031] The top-up liquid is normally added once the
level in the compartment 2 in a time span predetermined
by the reaching of the first level L1 drops below the sec-
ond predefined level L2. During such time span, the drum
3is advantageously placed in rotation in order to promote
the absorption of the liquid by the linen contained therein.
[0032] Inthe preferred embodimentthe repetition ends
when at the end of a time span predetermined by the last
reaching of the level L1, a lower level than the second
predefined level L2 is not detected.

[0033] In practice, at the end of the above-indicated
repetition, the linen will be soaked.

[0034] Advantageously the method also comprises the
step of determining a first parameter univocally associ-
ated with the quantity of top-up liquid introduced into the
compartment 2.

[0035] In a particular embodiment the step of deter-
mining a first parameter univocally associated with the
quantity of top-up liquid envisages:

- determining the flow rate of the washing liquid intro-
duced into the compartment 2 through the solenoid
valve 5 (this allows the real flow rate of the solenoid
valve 5 to be determined in order to take into con-
sideration the effective pressure value of the water
supply network and/or any deposits);
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- counting the time in which the solenoid valve 5 is
open during said step of repeatedly topping up the
first predefined level L1;

[0036] In that case, the first parameter could be equal
or directly proportional to the product of the flow rate and
the time in which the solenoid valve 5 remains open dur-
ing said step of repeatedly topping up the first predefined
level L1. Said time is usually equal to the sum of anumber
of time intervals corresponding to each repetition, but
could also correspond to a single time interval (in this
case there would only be one top-up); furthermore, in the
event that there are no top-ups such time could also be
null. The situation in which there are no top-ups is a sit-
uation that could arise if items to be washed, which ab-
sorb very little water, are placed in the compartment 2.
[0037] A particularly advantageous way of determining
the water flow rate (and therefore estimating the first pa-
rameter as indicated above) envisages measuring the
time that, with the solenoid valve 5 open, the level of
liquid in the compartment 2 takes to rise from one pre-
established reference level L3 to said first predefined lev-
el L1, said flow rate being a function of the ratio between
a first volume and a first time interval (the first volume is
equal to the volume of the liquid interposed between the
pre-established reference level L3 and the first pre-de-
fined level L1; the first time interval is equal to the time
that, with the solenoid valve 5 open, the level of liquid in
the compartment 2 takes to rise from the pre-established
reference level L3 to said first predefined level L1).
[0038] Inanembodimentshown by way of non-limiting
example, the step of measuring the time that, with the
solenoid valve 5 open, the level of liquid in the compart-
ment 2 takes to pass from a pre-established reference
level L3 to said predefined level L1 takes place during
the step (already defined above) of introducing the wash-
ing liquid until the initial reaching of the first level L1.
[0039] The method therefore envisages determining a
set of parameters associated with the quantity of water
to be used in a linen rinse step. The step of determining
said set of parameters envisages comparing said first
parameter (determined for example according to the in-
dications provided above) with corresponding predeter-
mined intervals of said first parameter.

[0040] Such intervals are consecutive to each other.
Typically the higher the flow rate of the water introduced
through the top-ups, the higher the value of said first pa-
rameter will be. Each of said intervals of the first param-
eter corresponds to a set of parameters associated with
the quantity of water to be used in the rinse step. The
higher the quantity of washing liquid loaded through the
top-ups, the higher the quantity of water to be used in
the rinse step will be. Infact, the quantity of washing liquid
introduced with the top-ups provides an indication of the
absorption by the linen. The absorption may vary greatly
not only as the mass of the load varies (as the mass
increases the absorption increases), but also according
toits type (e.g. a cushion of the same mass absorbs more
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liquid than a pair of shoes). The quantity of water to be
used during the rinse is optimised by connecting such a
variable with the absorption of liquid by the linen.
[0041] The step of determining the set of parameters
associated with the quantity of water to be used in alinen
rinse step envisages determining at least the number of
rinse cycles to be performed in the rinse step and/or the
quantity of water to be introduced in each rinse cycle
and/or the duration of each rinse cycle (from which the
overall duration of the rinse cycle could immediately be
derived).

[0042] Inparticular, the step of determining the quantity
of water to be introduced in each rinse cycle envisages
determining the opening time of the solenoid valve 5 in
each rinse cycle or the various levels which when
reached in each rinse cycle determine the stopping of
the introduction of water into the compartment 2.
[0043] The method finally envisages performing a
rinse step by adopting the set of parameters correspond-
ing to the interval identified by said comparison step of
said first parameter with corresponding pre-determined
intervals of such first parameter.

[0044] The presentinvention enables many advantag-
es to be attained. First of all, it enables an optimised
estimate to be made of the water to be used in the rinse
step considering the real requirements of the load (there-
fore not only influenced by the mass or only by the type
of load). A further important advantage is connected with
the possibility to directly associate, through a precise cor-
respondence, said first parameter (connected with the
absorption of the washing liquid) with said set of param-
eters (connected with the rinse cycle) without needing to
use complicated calculation algorithms (which would re-
quire a suitably sized and expensive processor). Accord-
ing to the invention said set of parameters (connected
with the rinse) can vary discretely as a function of the
interval assumed by the first parameter.

[0045] Theinventionas conceived is susceptible to nu-
merous modifications and variants, all falling within the
scope of the inventive concept characterised thereby.
Furthermore all the details can be replaced by other tech-
nically equivalent elements. In practice, all the materials
used, as well as the dimensions, can be any according
to requirements.

Claims

1. Anoperating method of a linen washing machine (1)
comprising the step of:

i) loading a washing liquid into a washing com-
partment (2), said washing compartment (2)
containing a drum (3) that can rotate and that
houses the linen to be washed, said step of load-
ing the washing liquid comprising:

- a step of introducing the washing liquid
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until a first pre-defined level (L1) is reached,
saidfirstlevel (L1) surmounting a lower por-
tion (30) of the drum (3);

-introducing into the compartment (2) a top-
up liquid following a pre-determined absorp-
tion by the linen of the washing liquid al-
ready contained in the compartment (2); the
top-up liquid once introduced into the com-
partment (2) also being considered washing
liquid;

the method being characterised by further compris-
ing the steps of:

ii) determining a first parameter univocally as-
sociated with the quantity of top-up liquid intro-
duced into the compartment (2);

ii) determining a set of parameters associated
with a quantity of water to be used in arinse step
ofthe linen, wherein the step of determining said
set of parameters envisages a comparison of
said first parameter with corresponding prede-
termined intervals of such first parameter,
wherein each of said intervals is associated
with a corresponding set of parameters associ-
ated with the quantity of water to be used in a
rinse step;

iv) performing a rinse step by adopting the set
of parameters corresponding to the interval
identified by said comparison step of said first
parameter with corresponding pre-determined
intervals of such first parameter.

The method according to claim 1, characterised in
that the step of determining the set of parameters
associated with the quantity of water to be used in
the linen rinse step envisages determining at least
the number of rinse cycles to be performed in the
rinse step and/or the quantity of water to be intro-
duced in eachrinse cycle and/or the duration of each
rinse cycle.

The method according to claim 2, characterised in
that the step of determining the quantity of water to
be introduced in each rinse cycle envisages deter-
mining, for each rinse cycle, the opening time of the
solenoid valve (5) or the level that determines the
stopping of the introduction of water into the com-
partment (2).

The method according to any one of the previous
claims, characterised in that the step of determin-
ing a first parameter univocally associated with the
quantity of top-up liquid envisages:

- determining the flow rate of the washing liquid
introduced into the compartment (2) through the
solenoid valve (5);
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- counting the time in which the solenoid valve
(5) is open during said step of introducing the
top-up liquid;

said first parameter being proportional to the product
of the flow rate and the time in which the solenoid
valve (5) remains open during said step of introduc-
ing the top-up liquid.

The method according to claim 4, characterised in
that the step of determining the water flow rate en-
visages measuring the time that, with the solenoid
valve (5) open, the level of the washing liquid in the
compartment (2) takes to rise from one pre-estab-
lished reference level (L3) to said first pre-defined
level (L1), said flow rate being a function of the ratio
between a first volume and a first time interval; said
first volume being equal to the volume of the liquid
interposed between the pre-established reference
level (L3) and the first pre-defined level (L1); said
first time interval being equal to the time that, with
the solenoid valve (5) open, the level of washing lig-
uid in the compartment (2) takes to rise from the pre-
established reference level (L3) to said first pre-de-
fined level (L1).

The method according to any one of the previous
claims, characterised in that the step of introducing
the top-up liquid envisages repeatedly topping up
the first pre-defined level (L1) by adding top-up liquid
to compensate the washing liquid already contained
in the compartment (2) and absorbed by the linen.

The method according to claim 6, characterised in
that the step of repeatedly topping up the first pre-
defined level (L1) envisages that every repeat only
takes place if within a pre-determined time span from
the last reaching of the first level (L1) the level in the
compartment (2) has dropped below a second pre-
defined level (L2); the second pre-defined level (L2)
being lower than the first pre-defined level (L1); dur-
ing at least a part of said time span the drum (3)
within the compartment (2) and containing the linen
being made to rotate so as to promote the absorption
of the washing liquid by the linen itself.

A linen washing machine comprising:

- a washing compartment (2);

- a washing liquid level sensor (4) in said com-
partment (2), said level sensor (4) identifying a
first operating condition in which the level meas-
ured is higher than a first pre-defined level (L1)
and a second operating condition in which the
level measured is lower than a second pre-de-
fined level (L2);

- means (6) for introducing the washing liquid
into the compartment (2) operatively associated
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with the level sensor (4) and that when the first
and the second operating condition arise re-
spectively stop and activate the introduction of
the washing liquid into the compartment (2);

the machine being characterised by further com-
prising:

- means (7) for determining a first parameter as-
sociated with the quantity of washing liquid in-
troduced into the compartment (2) to compen-
sate the absorption of the liquid by the linen dur-
ing a step of loading the washing liquid;

- means (8) for comparing said first parameter
with pre-determined intervals of said first param-
eter, wherein each of said intervals is asso-
ciated with a corresponding set of parameters
connected with the quantity of water to be used
in the rinse step;

- means for performing a rinse step by adopting
the set of parameters corresponding to the in-
terval identified by said comparison step of said
first parameter with corresponding pre-deter-
mined intervals of such first parameter.

The machine according to claim 8, characterised
in that the means (7) for determining a first param-
eter associated with the quantity of washing liquid
introduced into the compartment (2) to compensate
the absorption of the liquid by the linen during a step
of loading the washing liquid are determination
means (7) of a first parameter associated with the
quantity of washing liquid introduced into the com-
partment (2) for topping up said first pre-defined level
(L1).

The machine according to claim 8 or 9, character-
ised in that it 5 comprises a selector (9) of the type
of linen to be washed, said selector (9) being acti-
vated manually by a user; said set of parameters
varying as the setting of said selector (9) varies.

Patentanspriiche

1.

Betriebsverfahren fiir eine Textilwaschmaschine (1),
das folgenden Schritt umfasst:

i) Einfullen einer Waschflissigkeit in einen
Waschbottich (2), wobei der Waschbottich (2)
eine Trommel (3) umfasst, die sich drehen kann
und die die zu waschenden Textilien aufnimmt,
wobei der Schritt des Einfiillens der Waschflis-
sigkeit Folgendes umfasst:

- einen Schritt zum Einleiten der Waschflus-
sigkeit, bis ein erster zuvor festgelegter Fill-
stand (L1) erreicht ist, wobei der erste Flill-
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stand (L1) héher ist als ein unterer Abschnitt
(30) der Trommel (3);

- Einleiten, in den Bottich (2), einer Nach-
fullflissigkeit im Anschluss an eine zuvor
festgelegte Absorption der bereits in dem
Bottich (2) enthaltenen Waschflissigkeit
durch die Textilien; wobei die Nachfllfliis-
sigkeit, nachdem sie in den Bottich (2) ein-
geleitet wurde, ebenfalls als Waschflissig-
keit angesehen wird;

wobei das Verfahren dadurch gekennzeichnet ist,
dass es des Weiteren folgende Schritte umfasst:

ii) Bestimmen eines ersten Parameters, der ein-
deutig der Menge der in den Bottich (2) einge-
leiteten Nachfillflissigkeit zugeordnet ist;

iii) Bestimmen eines Satzes von Parametern,
die einer Menge an Wasser zugeordnet sind,
das in einem Spilschritt fiir die Textilien einge-
leitet werden soll, wobei der Schritt des Bestim-
mens des Satzes von Parametern einen Ver-
gleich des ersten Parameters mit entsprechen-
den zuvor festgelegten Intervallen dieses ersten
Parameters vorsieht, wobei jedes der Intervalle
einem entsprechenden Satz von Parametern
zugeordnet ist, die der Menge an Wasser zuge-
ordnet sind, das in einem Spllschritt verwendet
werden soll;

iv) Ausfiihren eines Spiulschrittes unter Verwen-
dung des Satzes von Parametern, die dem In-
tervall entsprechen, das durch den Schritt des
Vergleichens des ersten Parameters mit ent-
sprechenden vorgegebenen Intervallen dieses
ersten Parameters identifiziert wurde.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Schritt des Bestimmens des Sat-
zes von Parametern, die der Menge an Wasser zu-
geordnet sind, das in dem Textilien-Spulschritt zu
verwenden ist, das Bestimmen mindestens der An-
zahl von Spllzyklen, die in dem Spulschritt auszu-
fuhren sind, und/oder die Menge an Wasser, das in
jedem Spllzyklus einzuleiten ist, und/oder die Dauer
jedes Spllzyklus vorsieht.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass der Schritt des Bestimmens der
Menge an Wasser, das in jedem Spllzyklus einzu-
leiten ist, das Bestimmen, fiur jeden Spilzyklus, die
Offnungszeit des Solenoidventils (5) oder des Fiill-
standes, der das Stoppendes Einleitens von Wasser
in den Bottich (2) vorsieht.

Verfahren nach einem der vorangehenden Anspri-
che, dadurch gekennzeichnet, dass der Schritt
des Bestimmens eines ersten Parameters, der ein-
deutig der Menge an Nachfiillflissigkeit zugeordnet,
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Folgendes vorsieht:

- Bestimmen der Strémungsrate der durch das
Solenoidventil (5) in den Bottich (2) eingeleite-
ten Waschflussigkeit;
- Zahlen der Zeit, in der das Solenoidventil (5)
wahrend des Schrittes zum Einleiten der Nach-
fullflissigkeit offen ist;

wobei der erste Parameter zu dem Produkt der Stro-
mungsrate und der Zeit, in der das Solenoidventil (5)
wahrend des Schrittes zum Einleiten der Nachfill-
flissigkeit offen bleibt, proportional ist.

Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass der Schritt des Bestimmens der
Wasserstromungsrate vorsieht, die Zeit zu messen,
die es bei gedffnetem Solenoidventil (5) dauert, bis
der Fillstand der Waschflissigkeit in dem Bottich
(2) von einem zuvor festgelegten Referenzfiillstand
(L3) zu dem ersten zuvor festgelegten Fllstand (L1)
ansteigt, wobei die Strémungsrate eine Funktion des
Verhaltnisses zwischen einem ersten Volumen und
einem ersten Zeitintervall ist; wobei das erste Volu-
men gleich dem Volumen der FlUssigkeit ist, die sich
zwischen dem zuvor festgelegten Referenzfillstand
(L3) und dem ersten zuvor festgelegten Fiillstand
(L1) befindet; wobei das erste Zeitintervall gleich der
Zeitist, die es bei gedffnetem Solenoidventil (5) dau-
ert, bis der Fullstand der Waschflissigkeit in dem
Bottich (2) von einem zuvor festgelegten Referenz-
fullstand (L3) zu dem ersten zuvor festgelegten Fiill-
stand (L1) ansteigt.

Verfahren nach einem der vorangehenden Ansprii-
che, dadurch gekennzeichnet, dass der Schritt
zum Einleiten der Nachfullflissigkeit vorsieht, den
ersten zuvor festgelegten Fullstand (L1) wiederholt
nachzufiillen, indem Nachfillflissigkeit zugegeben
wird, um die bereits in dem Bottich (2) enthaltene
Waschflussigkeit, die durch die Textilien absorbiert
wurde, zu kompensieren.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass der Schritt des wiederholten Nach-
fullens des ersten zuvor festgelegten Fillstandes
(L1) vorsieht, dass jede Wiederholung nur stattfin-
det, wenn innerhalb einer vorgegebenen Zeitspanne
ab dem letzten Erreichen des ersten Flllstandes (L1)
der Fullstand in dem Bottich (2) unter einen zweiten
zuvor festgelegten Fiillstand (L2) gesunken ist; wo-
bei der zweite zuvor festgelegte Fullstand (L2) nied-
rigeristals der erste zuvorfestgelegte Fiillstand (L1);
wobeiwahrend mindestens eines Teils der Zeitspan-
ne die Trommel (3) innerhalb des Bottichs (2), in der
sich die Textilien befinden, gedreht wird, um die Ab-
sorption der Waschflissigkeit durch die Textilien
selbst zu verbessern.
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8.

10.

Textilwaschmaschine, die Folgendes umfasst:

- einen Waschbottich (2);

- einen Waschflissigkeit-Fillstandssensor (4)
in dem Bottich (2), wobei der Fiillstandssensor
(4) einen ersten Betriebszustand identifiziert, in
dem der gemessene Fiillstand héher ist als ein
erster zuvor festgelegter Fiillstand (L1), und ei-
nen zweiten Betriebszustand identifiziert, in
dem der gemessene Fillstand niedriger ist als
ein zweiter zuvor festgelegter Fiillstand (L2);

- ein Mittel (6) zum Einleiten der Waschflissig-
keit in den Bottich (2), das funktional dem Fuill-
standssensor (4) zugeordnet ist, und das, wenn
der erste und der zweite Betriebszustand eintritt,
das Einleiten der Waschflissigkeit in den Bot-
tich (2) stoppt bzw. aktiviert;

wobei die Maschine dadurch gekennzeichnet ist,
dass sie des Weiteren Folgendes umfasst:

- ein Mittel (7) zum Bestimmen eines ersten Pa-
rameters, welcher der Menge an Waschfliissig-
keit zugeordnet ist, die in den Bottich (2) einge-
leitet wird, um die Absorption der Flussigkeit
durch die Textilien wahrend eines Schrittes des
Einflllens der Waschfllissigkeit zu kompensie-
ren;

- ein Mittel (8) zum Vergleichen des ersten Pa-
rameters mit vorgegebenen Intervallen des ers-
ten Parameters, wobei jedes der Intervalle ei-
nem entsprechenden Satz von Parametern zu-
geordnet ist, die mit der Menge an Wasser ver-
bunden sind, das in dem Spilschritt zu verwen-
den ist;

- ein Mittel zum Ausfiihren eines Splilschrittes
unter Verwendung des Satzes von Parametern,
die dem Intervall entsprechen, das durch den
Schritt des Vergleichs des ersten Parameters
mit entsprechenden vorgegebenen Intervallen
dieses ersten Parameters identifiziert wurde.

Maschine nach Anspruch 8, dadurch gekennzeich-
net, dass das Mittel (7) zum Bestimmen eines ersten
Parameters, welcher der Menge an Waschfliissig-
keit zugeordnet ist, die in den Bottich (2) eingeleitet
wird, um die Absorption der Flissigkeit durch die
Textilien wéahrend einen Schritt des Einfullens der
Waschflussigkeit zu kompensieren, ein Mittel (7)
zum Bestimmen eines ersten Parameters ist, wel-
cher der Menge Waschflissigkeit zugeordnet, die in
den Bottich (2) eingeleitet wurde, um den ersten zu-
vor festgelegten Fillstand (L1) aufzufillen.

Maschine nach Anspruch 8 oder 9, dadurch ge-
kennzeichnet, dass sie einen Wahlschalter (9) fur
die Art der zu waschenden Textilien umfasst, wobei
der Wahlschalter (9) manuell durch einen Nutzer ak-
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tiviert wird; wobei der Satz von Parametern variiert,
wenn die Einstellung des Wahlschalters (9) variiert
wird.

Revendications

Procédé de fonctionnement d’'une machine a laver
le linge (1) comprenant I'étape consistant a :

i) charger un liquide de lavage dans un compar-
timent de lavage (2), ledit compartiment de la-
vage (2) contenant un tambour (3) qui peut tour-
ner et qui recoit le linge a laver, ladite étape de
chargement du liquide de lavage comprenant :

- une étape d'’introduction du liquide de la-
vage jusqu’a ce qu’un premier niveau pré-
défini (L1) soit atteint, ledit premier niveau
(L1) dépassantune partie inférieure (30) du
tambour (3) ;

- lintroduction dans le compartiment (2)
d’un liquide d’appoint aprés une absorption
prédéterminée par le linge du liquide de la-
vage déja contenu dans le compartiment
(2) ; le liquide d’appoint une fois introduit
dans le compartiment (2) étant également
considéré comme liquide de lavage ;

le procédé étant caractérisé en ce qu’il comprend
en outre les étapes consistant a :

i i) déterminer un premier parametre associé de
maniéere univoque a la quantité de liquide d’ap-
point introduite dans le compartiment (2) ;

i ii) déterminer un ensemble de parametres as-
socié a une quantité d’eau a utiliser dans une
étape de ringage du linge, dans lequel I'étape
de détermination dudit ensemble de paramétres
envisage une comparaison dudit premier para-
meétre a intervalles prédéterminés correspon-
dants d’un tel premier parameétre, dans lequel
chacun desdits intervalles est associé a un en-
semble correspondant de parameétres associés
a la quantité d’eau a utiliser dans une étape de
ringcage ;

i v) effectuer une étape de ringage en adoptant
'ensemble de paramétres correspondant a I'in-
tervalle identifié par ladite étape de comparai-
son dudit premier paramétre a intervalles pré-
déterminés correspondants d’un tel premier pa-
rametre.

Procédé selon larevendication 1, caractérisé en ce
que I'étape de détermination de I'ensemble de pa-
rametres associé a la quantité d’eau a utiliser dans
une étape de ringage du linge envisage la détermi-
nation d’au moins le nombre de cycles de ringage a

10

15

20

25

30

35

40

45

50

55

effectuer dans I'étape de ringage et/ou de la quantité
d’eau a introduire dans chaque cycle de ringage
et/ou de la durée de chaque cycle de ringage.

Procédé selon larevendication 2, caractérisé en ce
que I'étape de détermination de la quantité d’eau a
introduire dans chaque cycle de ringage envisage la
détermination, pour chaque cycle de ringage, du
temps d’ouverture de I'électrovanne (5) ou du niveau
qui détermine l'arrét de I'introduction d’eau dans le
compartiment (2).

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que I'étape de dé-
termination d’'un premier paramétre associé de ma-
niére univoque a la quantité de liquide d’appoint
envisage :

- la détermination du débit du liquide de lavage
introduit dans le compartiment (2) via I'électro-
vanne (5) ;

- le comptage du temps pendant lequel I'élec-
trovanne (5) estouverte au cours de ladite étape
d’introduction du liquide d’appoint ;

ledit premier parameétre étant proportionnel au pro-
duit du débit et du temps pendant lequel I'électro-
vanne (5) reste ouverte au cours de ladite étape d’in-
troduction du liquide d’appoint.

Procédé selon larevendication 4, caractérisé en ce
que I'étape de détermination du débit d’eau envisa-
ge la mesure du temps que, avec I'électrovanne (5)
ouverte, le niveau du liquide de lavage dans le com-
partiment (2) prend pour augmenter d’'un niveau de
référence préétabli (L3) audit premier niveau prédé-
fini (L1), ledit débit étant fonction du rapport entre un
premier volume et un premier intervalle de temps ;
ledit premier volume étant égal au volume du liquide
intercalé entre le niveau de référence préétabli (L3)
et le premier niveau prédéfini (L1) ; ledit premier in-
tervalle de temps étant égal au temps que, avec
I'électrovanne (5) ouverte, le niveau de liquide de
lavage dans le compartiment (2) prend pour aug-
menter du niveau de référence préétabli (L3) audit
premier niveau prédéfini (L1).

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que I'étape d’intro-
duction du liquide d’appoint envisage de maniere re-
pétée le remplissage d’appoint du premier niveau
prédéfini (L1) en ajoutant du liquide d’appoint pour
compenser le liquide de lavage déja contenu dans
le compartiment (2) et absorbé par le linge.

Procédé selon larevendication 6, caractérisé en ce
que I'étape de remplissage d’appoint répété du pre-
mier niveau prédéefini (L1) envisage que chaque ré-
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pétition n’ait lieu que si, dans un intervalle de temps
prédéterminé depuis que I'on a atteint en dernier lieu
le premier niveau (L1), le niveau dans le comparti-
ment (2) a chuté en dessous d’'un second niveau
prédéfini (L2) ; le second niveau prédéfini (L2) étant
inférieur au premier niveau prédéfini (L1) ; au cours
d’au moins une partie dudit intervalle de temps, le
tambour (3) a l'intérieur du compartiment (2) conte-
nant le linge étant entrainé en rotation de maniére a
favoriser 'absorption du liquide de lavage par le linge
lui-méme.

Machine de lavage de linge comprenant :

- un compartiment de lavage (2) ;

- un capteur de niveau de liquide de lavage (4)
dans ledit compartiment (2), ledit capteur de ni-
veau (4) identifiant un premier état de fonction-
nement dans lequel le niveau mesuré est supé-
rieur a un premier niveau prédéfini (L1) et un
second état de fonctionnement dans lequel le
niveau mesuré est inférieur a un second niveau
prédéfini (L2) ;

- des moyens (6) pour introduire le liquide de
lavage dans le compartiment (2) associés en
service au capteur de niveau (4) et qui, lorsque
le premier et le second état de fonctionnement
se produisent, arrétent et activent respective-
ment l'introduction du liquide de lavage dans le
compartiment (2) ;

la machine étant caractérisée en ce qu’elle com-
prend en outre :

- des moyens (7) pour déterminer un premier
parametre associé a la quantité de liquide de
lavage introduite dans le compartiment (2) pour
compenser I'absorption du liquide par le linge
au cours d’une étape de chargement du liquide
de lavage ;

- des moyens (8) pour comparer ledit premier
parametre aintervalles prédéterminés dudit pre-
mier paramétre, dans lequel chacun desdits in-
tervalles est associé a un ensemble correspon-
dant de parameétres raccordés a la quantité
d’eau a utiliser dans I'étape de ringage ;

- des moyens pour effectuer une étape de rin-
cage en adoptant I'ensemble de parametres
correspondant a l'intervalle identifié par ladite
étape de comparaison dudit premier paramétre
a intervalles prédéterminés correspondants
d’un tel premier paramétre.

Machine selon la revendication 8, caractérisée en
que les moyens (7) pour déterminer un premier pa-
rametre associé a la quantité de liquide de lavage
introduite dans le compartiment (2) pour compenser
'absorption du liquide par le linge au cours d'une

10

15

20

25

30

35

40

45

50

55

10.

étape de chargement du liquide de lavage sont des
moyens de détermination (7) d’'un premier parameé-
tre associé a la quantité de liquide de lavage intro-
duite dans le compartiment (2) pour effectuer un
remplissage d’appoint audit premier niveau prédéfini
(L1).

Machine selon la revendication 8 ou 9, caractérisée
en ce qu’elle comprend un sélecteur (9) du type de
linge a laver, ledit sélecteur (9) étant activé manuel-
lement par un utilisateur ; ledit ensemble de para-
meétres variant lorsque le réglage dudit sélecteur (9)
varie.
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