EP 2 703 537 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2703 537 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
05.03.2014 Bulletin 2014/10

(21) Application number: 12182198.7

(22) Date of filing: 29.08.2012

(51) IntClL:

DO6F 33/02 (200609 DO6F 39/08 (2006.0%)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Electrolux Home Products Corporation

N.V.
1130 Brussel (BE)

(72) Inventors:
¢ Del Pos, Maurizio
33080 Porcia (PN) (IT)

¢ Favaro, Daniele
33080 Porcia (PN) (IT)
¢ Pesavento, Elena
33080 Porcia (PN) (IT)
e Stabon, Elisa
33080 Porcia (PN) (IT)

(74) Representative: Nardoni, Andrea et al

Electrolux Italia S.p.A.
Corso Lino Zanussi, 30
33080 Porcia (PN) (IT)

(54) Method for washing laundry in a laundry washing machine and laundry washing machine

(67)  The present invention relates to a method for
washing laundry in a laundry washing machine (1; 200;
300) of the type comprising: a washing tub (3) external
to a rotatable washing drum (4) adapted to receive laun-
dry; a water supply circuit (5) to supply water into the
washing tub (3); a washing/rinsing products supplier (6)
to supply washing/rinsing products (D) into the washing
tub (3); a heater device (10) placed at the bottom (3a) of
the washing tub (3) for heating a liquid coming into con-
tact with it; a recirculation circuit (20) suitable for with-
drawing liquid from a bottom region (3a) of the washing
tub (3) and for re-admitting such a liquid into the washing
tub (3) in such a way that the re-admitted liquid wets the
laundry.

The method comprises the steps of: introducing
(120) a quantity (Qd) of a washing/rinsing product (D)
and a quantity (Q1,,) of liquid (W) into the washing tub
(3); decreasing the liquid level inside the washing tub (3)
by activating (130) the recirculation circuit (20) for with-
drawing liquid (S) from the washing tub (3) and re-admit-
ting the liquid into the washing tub (3) in such a way that
the re-admitted liquid wets the laundry; detecting the lig-
uid level inside the washing tub (3) and, if the liquid level
reaches a threshold level (Lm, Lb) which is below the
heater device (10): deactivating (140) the recirculation
circuit (20); introducing (150) into the washing tub (3) a
quantity (Q1’yy) of liquid (W’) in such a way that the quan-
tity (Q1°,,) of liquid (W’) falls at the bottom (3a) of the
washing tub (3) and strikes the liquid present therein so
as toimprove the dissolution of the washing/rinsing prod-

uct (D) collected therein.

FIG. 2
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Description

[0001] The presentinventionconcerns the field of laun-
dry washing techniques.

[0002] In particular, the present invention refers to a
method for washing laundry in a laundry washing ma-
chine capable of performing a more efficient detergent
dissolution.

BACKGROUND ART

[0003] Nowadays the use of laundry washing ma-
chines, both "simple" laundry washing machines (i.e.
laundry washing machines which can only wash and
rinse laundry) and laundry washing-drying machines (i.e.
laundry washing machines which can also dry laundry),
is widespread.

[0004] In the present description the term "laundry
washing machine" will refer to both simple laundry wash-
ing machines and laundry washing-drying machines.
Laundry washing machines generally comprise an exter-
nal casing provided with a washing tub which contains a
rotatable perforated drum where the laundry is placed.
[0005] Aloading/unloading door ensures access to the
drum.

[0006] Laundry washing machines typically comprise
a water inlet circuit and a products supply unit for the
introduction of water and washing/rinsing products (i.e.
detergent, softener, etc.) into the tub.

[0007] Knownlaundry washing machines are also pro-
vided with water draining devices that may operate both
during the initial phases of the washing program and at
the end of the same to drain the dirty water.

[0008] According to the known technique, a complete
washing program typically includes different phases dur-
ing which the laundry to be washed is subjected to ade-
quate treatments.

[0009] A washing cycle usually comprises a laundry
wetting phase with addition of a washing detergent and
a main washing phase during which the drum is rotated
and the water contained therein is heated to a predeter-
mined temperature based on the washing program se-
lected by the user. During the main washing phase the
drumis rotated, so as to apply also a mechanical cleaning
action on the laundry. At the end of the main washing
phase the drum is typically rotated at high rotational
speed, in such a way that dirty washing liquid (i.e. water
mixed with detergent) is extracted from the laundry, and
this dirty washing liquid is drained by the water draining
devices.

[0010] A successive step of the cycle typically com-
prises a rinsing phase which usually comprises one or
morerinsing cycles. In the rinsing cycle, clean rinse water
is first added to the laundry, so as to be absorbed by the
laundry and remove from the latter detergent and/or dirty
particles not previously removed by washing liquid, and
then the drum is rotated to extract water and dirty parti-
cles/detergent from the laundry: the dirty water extracted
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is drained from the tub to the outside by the water draining
devices.

[0011] After the rinsing phase, a final spinning phase
allows the extraction of the residual water contained in
the wet laundry.

[0012] The water extracted during the spinning phase
is drained towards the outside by means of the water
draining devices (during or after the spinning phase).
[0013] Alaundry washing machine performing a wash-
ing program is disclosed in document EP0464776.
[0014] Suchlaundry washingmachine comprises a tub
having a cylindrical structure for containing washing wa-
ter and a rotary drum rotatably installed in the tub.
[0015] The machine further comprises a heater for
heating washing water. The heateris installed in the lower
portion of the tub.

[0016] The machine further comprises a recirculating
circuit provided with a recirculating pump which with-
draws liquid from the bottom of the tub and re-admits
said liquid into the tub.

[0017] However, the laundry washing machines of the
known art pose some drawbacks. A drawback posed by
the laundry washing machines of the known art lies in
that the washing products, or the rinsing products, which
are introduced into the washing tub during the washing
program, move towards the bottom part of the tub, due
to their high density and, therefore, tend to accumulate
on the bottom of the tub below the heater.

[0018] Accumulation of the products does not ensure
acomplete and/or a fast dissolution of the products them-
selves in the water. It is well known that a fast and/or
complete dissolution has a positive impact on the wash-
ing performance. Due to such undesired accumulation
of products, therefore, the machine of known type does
not have a high efficiency.

[0019] Furthermore, washing performance may be dif-
ferent for each washing program depending on the per-
centage of product which accumulates on the bottom of
the tub and hence does not completely dissolve.

[0020] Therefore, the washing performance may vary
from time to time and cannot be properly controlled.
[0021] Another drawback deriving from accumulation
of washing/rinsing products in the bottom of the tub is
that the sedimentation of such products may favour the
proliferation of bacteria, which may then worsen the hy-
gienic conditions and may cause bad smells.

[0022] The object of the present invention is therefore
to overcome the drawbacks posed by the known tech-
nique.

[0023] Itis an object of the invention to provide a laun-
dry washing machine that makes it possible to improve
the detergent dissolution with respect to the machines of
the prior art.

[0024] Itis another object of the invention to provide a
laundry washing machine that makes it possible to im-
prove the washing efficiency of the machine itself.
[0025] It is a further object of the invention to provide
a laundry washing machine that makes it possible to
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guarantee invariable efficiency during the time.

[0026] It is another object of the invention to provide a
laundry washing machine that makes it possible to re-
duce proliferation of bacteria therefore improving hygi-
enic conditions.

DISCLOSURE OF INVENTION

[0027] The applicant has found that by providing a
method for washing laundry in a laundry washing ma-
chine wherein the method comprises the steps of intro-
ducing a quantity of a washing/rinsing product into a
washing tub, introducing a quantity of water into the
washing tub from a water supply circuit, activating a re-
circulation circuit in order to decrease the liquid level in-
side the washing tub below a heater device placed at the
bottom of the washing tub and introducing a quantity of
liquid again into the washing tub which falls at the bottom
of the washing tub where the product accumulates, it is
possible to obtain an improved dissolution of the wash-
ing/rinsing product compared to the machines of known
type.

[0028] The present invention relates, therefore, to a
method for washing laundry in a laundry washing ma-
chine of the type comprising:

- awashing tub external to a rotatable washing drum
adapted to receive laundry;

- awater supply circuit to supply water into said wash-
ing tub;

- awashing/rinsing products supplier to supply wash-
ing/rinsing products into said washing tub;

- aheaterdevice placed at the bottom of said washing
tub for heating a liquid coming into contact with it;

- arecirculation circuit suitable for withdrawing liquid
from a bottom region of said washing tub and for re-
admitting such a liquid into said washing tub in such
a way that the re-admitted liquid wets the laundry;

the method comprises the steps of:

- introducing a quantity of a washing/rinsing product
and a quantity of liquid into said washing tub;

wherein the method further comprises the steps of:

- decreasing the liquid level inside said washing tub
by activating said recirculation circuit for withdrawing
liquid from said washing tub and re-admitting said
liquid into said washing tub in such a way that the
re-admitted liquid wets the laundry;

- detecting the liquid level inside said washing tub and,
if said liquid level reaches a threshold level which is
below said heater device:

- deactivating said recirculation circuit;
- introducing into said washing tub a quantity of
liquid in such a way that said quantity of liquid
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falls at the bottom of said washing tub and strikes
the liquid present therein so as to improve the
dissolution of the washing/rinsing product col-
lected therein.

[0029] In a preferred embodiment of the invention, the
threshold levelis set at the lower point of the washing tub.
[0030] In a further preferred embodiment of the inven-
tion, the threshold level is set at the lower point of a seat
of the washing tub which receives the heater device.
[0031] In a preferred embodiment of the invention, the
quantity of liquid in said phase of introducing a quantity
of liquid into the washing tub which improves the disso-
lution of the washing/rinsing product is fresh water com-
ing from the water supply circuit.

[0032] Preferably, the method provides for repeating
at least one time the steps of activating the recirculation
circuit, deactivating the recirculation circuit and introduc-
ing a quantity of liquid into the washing tub.

[0033] More preferably, the method provides for re-
peating a determined number of times the steps of acti-
vating the recirculation circuit, deactivating the recircu-
lation circuit and introducing a quantity of liquid into the
washing tub. Preferably the determined number of times
is two or more times.

[0034] Preferably the determined number of times de-
pends on the amount and on the absorption character-
istics of the loaded laundry.

[0035] Advantageously, the method further comprises
an auxiliary recirculating phase suitable for recirculating
liquid at the bottom of the washing tub so as to further
improve the dissolution of the washing/rinsing product
collected therein. Opportunely, the method provides for
switching-off the heater device when the liquid level in-
side the washing tub is below the heater device.

[0036] Inafurtheraspectthereof,the presentinvention
concerns alaundry washing machine suited toimplement
the method of the invention described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Further characteristics and advantages of the
present invention will be highlighted in greater detail in
the following detailed description of preferred embodi-
ments of the invention, provided with reference to the
enclosed drawings. In said drawings:

- Figure 1 shows aperspective view of alaundry wash-
ing machine implementing the method according to
a first embodiment of the invention;

- Figure 2 shows a schematic view of the laundry
washing machine of Figure 1;

- Figure 3 is a simplified flow chart of the basic oper-
ations of a method for washing laundry in the laundry
washing machine of Figure 1 according to a first em-
bodiment of the invention;

- Figure 4 shows a further embodiment of Figure 3;

- Figure 5 shows a further embodiment of the sche-
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matic view of the laundry washing machine of Figure
2

- Figure 6 is a simplified flow chart of the basic oper-
ations of a method for washing laundry in the laundry
washing machine of Figure 5;

[0038] Figure 7 shows another embodiment of the
schematic view of the laundry washing machine of Figure
2.

DETAILED DESCRIPTION OF THE INVENTION

[0039] The present invention has proved to be partic-
ularly advantageous when applied to laundry washing
machines, as described below. It should in any case be
underlined that the presentinvention is notlimited to laun-
dry washing machines. On the contrary, the present in-
vention can be conveniently applied to laundry washing-
drying machines (i.e. laundry washing machines which
can also dry laundry).

[0040] In the present description, therefore, the term
"laundry washing machine" will refer to both simple laun-
dry washing machines and laundry washing-drying ma-
chines.

[0041] With reference to Figure 1 a laundry washing
machine 1 is illustrated, in which a method according to
a first embodiment of the invention is advantageously
implemented.

[0042] The laundry washing machine 1 comprises an
external casing or housing 2, in which a washing tub 3
is provided that contains a washing drum 4 where the
laundry to be treated can be loaded, as illustrated in Fig-
ure 2.

[0043] The tub 3 and the drum 4 both preferably have
a substantially cylindrical shape, thus forming a substan-
tially annular gap 17 therebetween.

[0044] The housing 2 is provided with a loading/un-
loading door 8 which allows access to the drum 4.
[0045] The tub 3 is preferably suspended in a floating
manner inside the housing 2, advantageously by means
of a number of coil springs and shock-absorbers, not il-
lustrated.

[0046] The drum 4 is advantageously rotated by an
electric motor which preferably transmits the rotating mo-
tion to the shaft of the drum 4, advantageously by means
of a belt/pulley system. In a different embodiment of the
invention, the motor can be directly associated with the
shaft of the drum 4.

[0047] Thelower portion 3aofthe tub 3 preferably com-
prises a seat 15 suitable for receiving a heater device
10. Preferably the seat 15 is made in a single piece with
the tub 3, for example by injection moulding.

[0048] The heater device 10 preferably comprises an
electrical resistor of serpentine type. The heater device
10 is advantageously horizontally placed in the seat 15
and it extends preferably substantially from the front part
up to the rear part of the tub 3.

[0049] Between the lower side of the heater 10 and the
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upper surface 15a of the seat 15 a gap 16 is defined, as
illustrated for example in Figure 2.

[0050] A water supply circuit 5 is arranged in the upper
part of the laundry washing machine 1 and is suited to
supply water into the tub 3. The water supply circuit of a
laundry washing machine is well known in the art, and
therefore it will not be described in detail.

[0051] Thelaundry washing machine 1 advantageous-
ly comprises a removable drawer 6 provided with various
compartments suited to be filled with washing and/orrins-
ing products (i.e. detergent D, softener, etc.).

[0052] In a preferred embodiment, the water is sup-
plied into the tub 3 from the water supply circuit 5, ad-
vantageously by making it flow through the drawer 6 and
then through a supply pipe 18.

[0053] The water which reaches the tub 3 can, in this
case, selectively contain one of the products contained
in the compartments of the drawer 6, or such water can
be clean and in this case it may reach the tub 3 directly,
for example bypassing the compartments of the drawer
6, or passing through an empty compartment of the draw-
er 6.

[0054] In an alternative embodiment of the invention,
a further separate water supply pipe can be provided,
which supplies exclusively clean water into the tub 3.
[0055] The water supply circuit 5 also preferably com-
prises a water flow sensor, for example a flow meter,
which makes it possible to calculate the quantity of water
supplied into the tub 3.

[0056] Laundry washing machine 1 advantageously
comprises a water outlet circuit 25 suitable for withdraw-
ing liquid from the lower portion 3a of the tub 3.

[0057] Thewateroutletcircuit25advantageously com-
prises a drain pump 26, a first pipe 27, only schematically
represented in enclosed figures, connecting the tub 3 to
the drain pump 26 and an outlet pipe 28 ending outside
the housing 2. Advantageously, the first pipe 27 commu-
nicates with the upper surface 15a of the seat 15, pref-
erably via a draining hole, notillustrated, provided in seat
15. The water outlet circuit 25 is suited to drain the liquid,
i.e. dirty water or water mixed with washing and/or rinsing
products, from the tub 3 to the outside.

[0058] The wateroutletcircuit25advantageously com-
prises a filtering device, not shown in the figures, placed
between the bottom of the tub 3 and the drain pump 26
and adapted to retain all the undesirable bodies (for ex-
ample buttons that have come off the laundry, coins er-
roneously introduced into the laundry washing machine,
etc.) which could damage or obstruct the drain pump 26.
[0059] Thisfiltering device can preferably be removed,
and then for example cleaned, for example through a
gate 14 placed advantageously on the front of the hous-
ing 2 of the laundry washing machine 1.

[0060] Activation of the drain pump 26 drains the liquid,
i.e. dirty water or water mixed with washing and/or rinsing
products, from the tub 3 to the outside.

[0061] Laundry washing machine 1 advantageously
further comprises a recirculation circuit 30 adapted to
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drain liquid from the the lower portion 3a of the tub 3 and
to re-admit such a liquid into an upper region of the tub 3.
[0062] The recirculation circuit 30 preferably compris-
es the drain pump 26 and a recirculation pipe 31. The
recirculation pipe 31 advantageously ends with aterminal
nozzle 31a, placed advantageously in an upper region
of the tub 3.

[0063] The exit of the drain pump 26 is advantageously
fluidly connected to a valve, not illustrated, properly con-
trolled in order to allow selective drainage of the water
exiting drain pump 26 towards the outside through the
outlet pipe 28, or towards the upper region of the tub 3
through the recirculation pipe 31.

[0064] In a further embodiment, not illustrated, the re-
circulation circuit may comprise a dedicated recirculation
pipe connecting a bottom region of the tub with a higher
region of the latter, and provided with a dedicated recir-
culation pump; in this case the recirculation circuit is ad-
vantageously completely separated from the water outlet
circuit.

[0065] In general, the recirculation circuit is properly
realized for transferring a portion of a liquid from a region
of the tub to another region of the tub in order to enhance
absorption of washing liquid by the laundry.

[0066] Thelaundry washing machine 1 advantageous-
ly comprises a liquid level sensor device 19 suited to
sense (or detect) the liquid level inside the tub 3.
[0067] The sensor device 19 preferably comprises a
pressure sensor which senses the pressure in the tub 3.
From the values sensed by the sensor device 19 it is
possible to determine the level of the liquid inside the tub
3. In another embodiment, not illustrated, laundry wash-
ing machine 1 may preferably comprise (in addition to or
as a replacement of the pressure sensor) a level sensor
(for example mechanical, electro-mechanical, optical,
etc.) adapted to sense (or detect) the liquid level inside
the tub 3.

[0068] Laundry washing machine 1 advantageously
comprises a control unit, not illustrated, connected to the
various parts of the laundry washing machine 1 in order
to ensure its operation. The control unitis preferably con-
nected to the water inlet circuit 5, the water outlet circuit
25, the heating device 10 and the electric motor and re-
ceives information from the various sensors provided on
the laundry washing machine 1, like the pressure sensor
19, a temperature sensor, etc.

[0069] Laundry washing machine 1 advantageously
comprises an interface unit 12, connected to control unit,
accessible to the user and by means of which the user
may select and set the washing parameters, like for ex-
ample a desired washing program. Usually, other param-
eters can optionally be inserted by the user, for example
the washing temperature, the spinning speed, the load
in terms of weight of the laundry to be washed, etc..
[0070] Based on the parameters acquired by said in-
terface 12, the control unit sets and controls the various
parts of the laundry washing machine 1 in order to carry
out the desired washing program.
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[0071] A first embodiment of the washing method ac-
cording to the invention is described here below with ref-
erence to Figures 2 and 3.

[0072] The laundry to be washed is first placed inside
the drum 4 (step 100 of Figure 3). By operating on the
interface unit 12 the user selects the desired washing
program (step 110) depending, for example, on the type
and on the dirty-level of the products to wash. Further-
more, as said before, in a preferred embodiment itis pos-
sible for the user to insert some parameters directly by
the interface unit 12, for example the value of the washing
temperature, the rotating speed of the drum 4 in the spin-
ning phase, the duration of washing program, etc.
[0073] Oncethe userhas selected the desired washing
program, the control unit sets the laundry washing ma-
chine 1 so that it starts the washing program.

[0074] In a further embodiment, the selection of the
desired washing program (step 110) may be performed
before placing the laundry into the drum 4 (step 100).
[0075] In a successive phase (step 120) a quantity Qd
of detergent D together with a first quantity Q1,, of water
W is introduced into the tub 3. The quantity Qd of deter-
gent D and the first quantity Q1,, of water W substantially
form a washing solution intended to wet the laundry.
[0076] The introduction of the quantity Qd of detergent
D takes place preferably through the water inlet circuit 5;
the quantity Qd of detergent D, be it powder or liquid, is
preferably brought out of the apposite compartment of
the drawer 6 by the first quantity Q1,, of water W that
passes through the proper compartment of the drawer 6.
[0077] Indifferentembodiments, the quantity Qd of de-
tergent D and the first quantity Q1,, of water W may be
advantageously introduced singularly (i.e. one independ-
ently from the other) into the tub 3, preferably, but not
necessarily, at different times.

[0078] Advantageously, all the quantity Qd of deter-
gent D and all the first quantity Q1,, of water W introduced
into the tub 3 in said phase (step 120) fall down on the
lower portion 3a of the tub 3.

[0079] Therefore substantially all the detergent D and
the water W reache the lower portion 3a of the tub 3
without any absorption from the laundry.

[0080] Thatis advantageously guaranteed by the ad-
vantageous lateral position of the supply pipe 18 with
respect to the tub 3. The detergent D and the water W,
in fact, fall down until the lower portion 3a of the tub 3 by
flowing inside the annular gap 17 between the tub 3 and
the drum 4, as schematically illustrated in Figure 2.
[0081] Nevertheless, a minimum quantity of the deter-
gent D and/or of water W may also reach the laundry
inside the drum 4.

[0082] The detergent D moves towards the lower por-
tion 3a of the tub 3 due to its density which is higher than
the density of water W.

[0083] More particularly, the detergent D tends to ac-
cumulate in the gap 16 below the heater device 10.
[0084] At the same time, the water W inside the tub 3
reaches a first level L1.



9 EP 2703 537 A1 10

[0085] In a preferred embodiment, the first level L1 is
advantageously a level at which the water W at least
partially touches the drum 4.

[0086] Accordingtotheinvention, theliquidlevelinside
the tub 3 is decreased by activating the recirculation cir-
cuit 30 (step 130).

[0087] In fact, while the recirculation circuit 30 is acti-
vated (step 130), the liquid inside tub 3 is drained towards
the upper part of the tub 3 by means of the drain pump
26. The drain pump 26 takes the liquid from the lower
portion 3a of the tub 3 and conveys it towards the upper
part of the tub 3 through the recirculation pipe 31. The
liquid comprising detergent D and water W, from the re-
circulation pipe 31, and advantageously from its terminal
nozzle 31a, is sprayed over the laundry which absorbs
the liquid.

[0088] At the same time, the liquid level in the lower
portion 3a of the tub 3 decreases. The recirculation circuit
30 is deactivated when the liquid level inside the tub 3
reaches a threshold level Lm which is preferably set sub-
stantially below the heater device 10 (step 140).

[0089] More preferably, the recirculation circuit 30 is
deactivated when the liquid level inside the tub 3 reaches
a threshold level Lb which is set at the bottom of the seat
15, i.e. when the liquid is substantially totally drained and
the tub 3 is advantageously empty. This may preferably
happen when the laundry inside the drum 4 absorbs all
the recirculated liquid introduced into the tub 3. This, in
turn, may depend on the quantity (i.e. weight) of loaded
laundry and on the type of laundry. In fact, for example,
cotton absorbs many water that synthetic fibres, and
therefore a certain quantity of laundry made of cotton
requires, in order to be completely wetted, much water
than a same quantity of laundry made of synthetic fibres.
[0090] After the recirculation circuit 30 is deactivated
(step 140), part of the detergent D usually remains in the
gap 16 below the heater device 10 inside the seat 15.
[0091] In a successive step, a quantity Q1’,, of liquid
W’ is introduced again inside the tub 3 (step 150).
[0092] According to the invention, such quantity Q1’,,
of liquid W’ falls at the bottom 3a of the tub 3 striking the
liquid present therein. This advantageously helps the dis-
solution of the deposited detergent D, as better explained
below.

[0093] In a preferred embodiment of the invention, the
quantity Q1’,, of liquid W’ introduced inside the tub 3 (step
150) that falls at the lower portion 3a of the tub 3 is a
quantity Q1’,, of new fresh water W’ introduced into the
tub 3 by means of the water inlet circuit 5.

[0094] Again, substantially all the quantity Q1’,, of lig-
uid W’ introduced inside the tub 3 reaches the lower por-
tion 3a of the tub 3 without any absorption from the laun-
dry. As said before, this is preferably guaranteed by the
lateral position of the supply pipe 18 with respect to the
tub 3.

[0095] The dissolution effect of the detergent D is
achieved by the mechanic effect of liquid W’ introduced
inside the tub 3 which contacts and strikes the liquid at
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the lower portion 3a of the tub 3 that is at its threshold
level Lm, reached in the previous phase (step 140).
[0096] The threshold level Lm, as said before, is ad-
vantageously set below the heater device 10.

[0097] The kinetic energy of liquid W’ introduced inside
the tub which falls over the liquid at the lower portion 3a
of the tub 3 creates a turbulence which dissolves the
deposited detergent D in the water. Said turbulence is
advantageously achieved thanks to the low level Lm of
the liquid at the lower portion 3a of the tub 3. In fact, the
low level Lm of the liquid at the lower portion 3a of the
tub 3 corresponds to a low quantity of the same inside
the tub 3. In turn, also the mass of such liquid is relatively
low. In this favourable condition, the liquid at the lower
portion 3a of the tub 3 does not offer a great resistance
totheliquid W’ falling over it. Therefore, the kinetic energy
of the liquid W’ introduced inside the tub which falls over
the liquid at the lower portion 3a of the tub 3 is sufficient
to create the turbulence which dissolves the deposited
detergent D in the water.

[0098] It is clear that the lower is the level Lm of the
liquid at the lower portion 3a of the tub 3, the higher is
the dissolution effect of liquid W’ falling over it.

[0099] On the contrary, as it happens in the prior art
technique, if the level of the liquid at the lower portion 3a
of the tub 3 is high, for example above the heater device,
the dissolution effect of the liquid introduced inside the
tub which falls over the liquid at the lower portion 3a of
the tub 3 is substantially null, or very low. In this case, in
fact, the mass of the liquid at the lower portion 3a of the
tub 3 offers a great resistance to the liquid falling over it.
[0100] Therefore, the dissolution of the detergent D is
maximum if the tub 3 is substantially empty, i.e. if in the
previous steps the liquid was drained up to the lower level
Lb. In this case, the quantity Q1’,, of liquid W’ introduced
into the tub 3 collides directly on the accumulated deter-
gent D thus improving its mechanic effect and therefore
the dissolution effect. Very good results have been
achieved with a level of the liquid, measured from the
upper surface 15a of the seat 15, comprised between 0
mm and 11 mm; more preferably this level is 1 mm.
[0101] Once the phase of introduction of liquid W’ in-
side the tub 3 (step 150) has been completed, the wash-
ing program may continue with the following programmed
phases, until the washing program ends (step 160).
[0102] Itshould be noted thatthe heater device 10 may
be, for some time, not covered by liquid and therefore
exposed to the air. In this situation, the heater device 10
is properly switched-off to guarantee its good functioning
and thus avoiding its damaging. Advantageously, the
phase of introducing water inside the tub 3 (step 150)
according to the invention, avoids accumulation of prod-
ucts, in particular of the detergent D, at the bottom of the
tub 3 and enhances a complete and/or a fast dissolution
of the products themselves in the water/liquid.

[0103] The washing performance of the washing pro-
gram and the efficiency of the machine 1 are therefore
increased.
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[0104] Furthermore, all the products D introduced by
the user in the drawer 6 are used in the washing program
without any losses.

[0105] Still advantageously, the phase of introduction
of water inside the tub 3 (step 150) according to the in-
vention performs a cleaning effect since no products D
accumulate at the lower portion 3a of the tub 3.

[0106] This guarantees good hygienic conditions in-
side the tub 3, in particular when the laundry washing
machine in not used for a long time between two succes-
sive washing programs.

[0107] It should be noted that the determination of the
liquid level inside the tub 3 in any of the method steps
above described is advantageously carried outby means
of the liquid level sensor device 19.

[0108] In further embodiment, as already explained
above, the laundry washing machine 1 may preferably
comprise (in addition to or as a replacement of the pres-
sure sensor) a level sensor (for example mechanical,
electro-mechanical, optical, etc.) adapted to sense (or
detect) the liquid level inside the tub 3.

[0109] Figure 4 shows the flow chart of a further em-
bodiment of the washing program of the invention per-
formed in the laundry washing machine 1 of Figures 1
and 2. This method differs from the method described
with reference to Figures 1 and 2 for the fact that the
steps of activating the recirculation circuit 20 (step 130),
deactivating the recirculation circuit 20 (step 140) and
introducing liquid into the tub 3 (step 150) are cyclically
repeated.

[0110] Preferably, said steps are cyclically repeated a
determined number N of times (more preferably two or
more times); the value of such number N depends on the
amount and on the absorption characteristics of the load-
ed laundry. Advantageously, the repeated phases of in-
troducing liquid inside the tub 3 (step 150) according to
this preferred embodiment of the invention enhance a
complete and/or a fast dissolution of the products D in
the water/liquid and avoid accumulation of products D at
the lower portion 3a of the tub 3.

[0111] All the advantages above-mentioned with ref-
erence to the first embodiment are therefore achieved.

[0112] Figure 5 shows a further embodiment of a laun-
dry washing machine 200 wherein a method according
to the present invention may be performed.

[0113] The laundry washing machine 200 differs from
the laundry washing machine 1 described with reference
to Figures 1 and 2 in that it comprises an auxiliary recir-
culation circuit 40.

[0114] The auxiliary recirculation circuit 40 is adapted
to drain liquid from the the lower portion 3a of the tub 3
and to re-admit such a liquid into the same lower portion
3a of the tub 3.

[0115] The auxiliary recirculation circuit 40 comprises
a recirculating pump 41 and a recirculation pipe 42. The
recirculating pump 41 is connected to the tub 3 by means
of the first pipe 27. The recirculation pipe 41 advanta-
geously ends inside the seat 15.
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[0116] Inafurtherembodiment, notillustrated, the aux-
iliary recirculation circuit may comprise a dedicated pipe
connecting the bottom region of the tub to the recirculat-
ing pump; in this case the auxiliary recirculation circuit
may be advantageously completely separated from the
water outlet circuit.

[0117] The auxiliary recirculation circuit 40 is advanta-
geously activated when an auxiliary mixing and/or disso-
lution of the washing products D is needed.

[0118] Preferably, as illustrated in Figure 6, the auxil-
iary recirculation circuit 40 is activated (step 125) for a
determined period of time after the step of introducing
detergent D and water W inside the tub (step 120). The
auxiliary recirculation circuit 40 allows the liquid recircu-
lation inside the tub 3. The detergent D and the water W
are therefore preliminary dissolved in the lower portion
3a of the tub 3, before the method continues with the
following steps as above described.

[0119] The auxiliary recirculation circuit 40, therefore,
helps the dissolution of the products D in the water.
[0120] Figure 7 shows a further embodiment of a laun-
dry washing machine 300 wherein a method according
to the present invention may be performed.

[0121] The laundry washing machine 300 differs from
the laundry washing machine 1 described with reference
to Figures 1 and 2 in that the lower portion 3 a of the tub
3 does not comprise a seat for the heater device 10. The
heater device 10 is horizontally placed between the tub
3 and the drum 4 and it extends preferably substantially
from the front part up to the rear part of the tub 3.
[0122] Between the lower side of the heater 10 and the
upper surface 3b of the tub 3 a gap 116 is defined.
[0123] In this preferred embodiment, the product D
tends to accumulate in the gap 116 below the heater
device 10.

[0124] The threshold level Lm, which is used as a pa-
rameter in the washing method, is preferably set sub-
stantially below the heater device 10. The threshold lower
level Lb, which is also used as a parameter in the washing
method, is set at the upper surface 3b of the tub 3, i.e.
at a level which indicates that the tub 3 is empty.
[0125] The above described method, as shown in Fig-
ure 3, may then be advantageously performed in the pre-
ferred embodiment of the laundry washing machine 300
here described, without any modification.

[0126] Still advantageously, the phase of introduction
of water inside the tub 3 (step 150) according to the in-
vention avoids accumulation of products, in particular of
the detergent D, at the bottom of the tub 3 and enhances
acomplete and/or a fast dissolution of the products them-
selves in the water/liquid.

[0127] All the advantages above-mentioned with ref-
erence to the first embodiment are therefore achieved.
[0128] It has thus been shown that the present inven-
tion allows all the set objects to be achieved. In particular,
it makes it possible to obtain a laundry washing machine
with improved detergent dissolution with respect to the
machines of the prior art. It is underlined that the laundry



13 EP 2703 537 A1 14

washing machinesillustrated in the enclosed figures, and
with reference to which some embodiments of the meth-
od according to the invention have been described, are
of the front-loading type; however itis clear that the meth-
od according to the invention can be applied as well to a
top-loading washing machine, substantially without any
modification.

[0129] While the presentinvention has been described
with reference to the particular embodiments shown in
the figures, it should be noted that the present invention
is not limited to the specific embodiments illustrated and
described herein; on the contrary, further variants of the
embodiments described herein fall within the scope of
the present invention, which is defined in the claims.

Claims

1. Method for washing laundry in a laundry washing
machine (1; 200; 300) of the type comprising:

- a washing tub (3) external to a rotatable wash-
ing drum (4) adapted to receive laundry;

- a water supply circuit (5) to supply water into
said washing tub (3);

- a washing/rinsing products supplier (6) to sup-
ply washing/rinsing products (D) into said wash-
ing tub (3);

- a heater device (10) placed at the bottom (3a)
of said washing tub (3) for heating a liquid com-
ing into contact with it;

- arecirculation circuit (20) suitable for withdraw-
ing liquid from a bottom region (3a) of said wash-
ing tub (3) and for re-admitting such a liquid into
said washing tub (3) in such a way that the re-
admitted liquid wets the laundry;

the method comprises the steps of:

- introducing (120) a quantity (Qd) of a washing/
rinsing product (D) and a quantity (Q1,,) of liquid
(W) into said washing tub (3);

characterized in that the method further comprises
the steps of:

- decreasing the liquid level inside said washing
tub (3) by activating (130) said recirculation cir-
cuit (20) for withdrawing liquid from said washing
tub (3) and re-admitting said liquid into said
washing tub (3) in such a way that the re-admit-
ted liquid wets the laundry;

- detecting the liquid level inside said washing
tub (3) and, if said liquid level reaches a thresh-
old level (Lm, Lb) which is below said heater
device (10):

- deactivating (140) said recirculation circuit
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10.

(20);

- introducing (150) into said washing tub (3)
a quantity (Q1’,,) of liquid (W’) in such a way
that said quantity (Q1’,,) of liquid (W’) falls
at the bottom (3a) of said washing tub (3)
and strikes the liquid present therein so as
to improve the dissolution of the washing/
rinsing product (D) collected therein.

Method according to claim 1, characterized in that
said threshold level (Lm, Lb) is set at the lower point
of said washing tub (3).

Method according to claim 1, characterized in that
said threshold level (Lm, Lb) is set at the lower point
of a seat (15) of said washing tub (3) which receives
said heater device (10).

Method according to any of the preceding claims,
characterized in that said quantity (Q1’,,) of liquid
(W) in said phase of introducing a quantity (Q1’,,) of
liquid (W’) into said washing tub (3) which improves
the dissolution of the washing/rinsing product (D) is
fresh water coming from said water supply circuit (5).

Method according to any of the preceding claims,
characterized by repeating at least one time said
steps of activating (130) the recirculation circuit (20),
deactivating (140) the recirculation circuit (20) and
introducing (150) a quantity (Q1,,) of liquid (W) into
said washing tub (3).

Method according to any of the preceding claims,
characterized by repeating a determined number
(N) of times said steps of activating (130) the recir-
culation circuit (20), deactivating (140) the recircu-
lation circuit (20) and introducing (150) a quantity
(Q1,,) of liquid (W) into said washing tub (3).

Method according to claim 6, characterized in that
said determined number (N) of times is two or more
times.

Method according to claim 6 or 7, characterized in
that said determined number (N) of times depends
on the amount and on the absorption characteristics
of the loaded laundry.

Method according to any of the preceding claims,
characterized in that it further comprises an auxil-
iary recirculating phase (125) suitable for recirculat-
ing liquid at said bottom (3a) of said washing tub (3)
so as to further improve the dissolution of the wash-
ing/rinsing product (D) collected therein.

Method according to any of the preceding claims,
characterized by switching-off said heater device
(10) when said liquid level inside said washing tub
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(3) is below said heater device (10).

11. A laundry washing machine (1; 200; 300) suited to
implement a method according to any of the preced-
ing claims.
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