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(54) WASHING MACHINE WITH AN AUTOMATIC DOSING SYSTEM

(57) Awashingmachine (1)with an automatic dosing
system, comprising a housing (2), a tub (3) arranged in
the housing (2) and accommodating a concentrically
rotating drum (4) to receive the laundry to be washed;
a control panel (7) to operate a control unit in the upper
portion of the housing (2); a dosing receptacle (8) to
receive a laundry detergent, comprising a dosing recep-
tacle housing (9), a pull-out dosing drawer (10) arranged
in the dosing receptacle housing (9), a rinse lid (11)
covering the dosing receptacle housing (9) from the
top, the dosing drawer (10) comprising a removable
receptacle (14) for automatic dosing of the laundry de-
tergent, said receptacle (14) having a base (14.1) and
walls (14.2) enclosing the base (14.1), the removable
receptacle being configured to fill the dosing drawer (10);
and the dosing receptacle (8) comprising a sensor (24,
24’) arranged on the inner wall of a rear wall (23) of the
dosing receptacle housing to detect the presence of the
receptacle (14) in the dosing drawer (10).
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Description

Subject of invention

[0001] The subject of the present invention is a wash-
ing machine comprising an automatic dosing system for
dispensing a laundry detergent into the drum.

Prior art

[0002] Awashingmachine comprises a housing which
accommodates a tub with a rotating drum to receive the
laundry to be washed. A laundry detergent in liquid or
powder form is added to a washing machine for efficient
laundry washing. A laundry detergent is normally added
to a washing machine through a dosing drawer that is
generally arranged in the upper portion of a washing
machine and is in fluid communication with the tub and
the drum.
[0003] To ensure that an adequate amount of the
laundrydetergent isdispensed into thedrumofawashing
machine depending on the amount and soiling of the
laundry, modern washing machines are provided with
an automatic dosing system that dispenses an adequate
amount of the laundry detergent into the drum, the laun-
dry detergent being in liquid form. A further advantage of
the automatic dosing system is the fact that the laundry
detergent is placed in a container of a size that can
accommodate a larger amount of laundry detergent for
multiple washes, without the user having to add the
laundry detergent at each washing. At least one, prefer-
ably two laundry detergent containers are normally ar-
ranged within a dosing drawer. The volume of the con-
tainer should preferably be as large as possible to allow
for as many washes as possible. In order to meet this
requirement, the dosing drawer must be configured in
such a way that substantially the entire space of the
dosing drawer is occupied by the automatic dosing con-
tainers. Despite the automatic dosing system, the user
occasionally wants to manually dose the laundry deter-
gent. Therefore, the automatic dosing containers are
space-constrained so that at least one compartment
and/or container is also provided in the dosing drawer
to receive a specific amount of manually added laundry
detergent for a single wash. If it is not desired to have a
reduced volume of the container for the automatic dosing
of the laundry detergent, the laundry detergent for man-
ual dosing is added directly into the laundry drum. Such a
solution does not provide for manual adding of several
different types of laundry detergents and/or laundry care
agents, such as a pre-wash and main wash detergent, a
softener. The problem of size of laundry detergent con-
tainers in both automatic and manual dosing is particu-
larly pronounced in slim depth washing machines.
[0004] EP 3786340 A1 discloses a washing machine
provided with an automatic dosing system having an
insertable receptacle for holding liquid laundry deter-
gents in thedosingdrawerandacompartment formanual

dosing of laundry detergents in the middle portion of the
drawer. The size of the receptacle is thus rather limited,
resulting in a very limited amount of liquid laundry deter-
gents for automatic dosing.

Technical problem

[0005] The technical problem is to configure awashing
machine provided with a system to automatically dose a
laundry detergent to a drum, the laundry detergent con-
tainers being arranged in a pull-out dosing drawer,
wherein the pull-out dosing drawer will be configured
to receive a sufficient amount of laundry detergent for
asmany washes as possible within the automatic dosing
system, and at the same time, when the laundry deter-
gent is manually added, the drawer will be capable of
receiving different types of laundry detergents in an
amount required for a single wash. The external dimen-
sions and the basic design of the dosing drawer must
remain unchanged. The design of the dosing drawer
must at thesame timebesimpleandeconomically viable.

Solution to the technical problem

[0006] The relative expressions such as front, rear,
upper, lower, etc. are herein defined from the perspective
of the household appliance user, when the appliance is in
its functional state.
[0007] The technical problem is solved by the washing
machine provided with a system to automatically dose a
laundry detergent to a drum and provided with laundry
detergent containers inapull-out dosingdrawer, themain
characteristics of which are defined in claim one.
[0008] Thewashingmachinewith an automatic dosing
system comprises a housing; a tub arranged in the hous-
ing and accommodating a concentrically rotating drum to
receive the laundry to be washed; a control panel to
operate a control unit in the upper portion of the housing;
a dosing receptacle to receive a laundry detergent in the
upper portion of the washing machine housing, compris-
ing a dosing receptacle housing, a pull-out dosing drawer
arranged in the dosing receptacle housing, and a rinse lid
covering the dosing receptacle housing from the top, the
dosing drawer comprising a removable automatic laun-
dry detergent dosing receptacle having a base and walls
enclosing the bottom, the removable receptacle being
configured to fill the dosing drawer, the dosing receptacle
comprising a sensor, preferably a magnetic sensor, ar-
ranged on the inner wall of a rear wall of the dosing
receptacle housing to detect the presence of the remo-
vable receptacle in the dosing drawer. The base of the
removable receptacle is configured as a substantially flat
face or with at least one concavity.
[0009] The receptacle is formed as a negative form of
the dosing drawer and is dimensionally congruent to the
dosing drawer to engage it in a tight and detachable
manner. The dosing drawer consists of at least two
compartments.
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[0010] The receptacle consists of at least two materi-
ally-locked containers and is oblong, substantially cu-
boid-like in shape.
[0011] The container is provided in the bottom portion
of the rear wall with an outlet and a non-return valve
arranged in said outlet.
[0012] The dosing receptacle housing is provided with
a switch valve and at least one pump for pumping the
laundry detergent, said pumpandsaid switch valvebeing
included in fluid communication. The fluid communica-
tion connects the container with the dosing receptacle
housing.
[0013] The container has a top side configured as a
removable lid in which an opening is arranged, through
which the container is filled with a laundry detergent, and
is covered by a lid.
[0014] The washing machine is of the type to have the
dosing receptacle for holding the laundry detergent ar-
ranged in the upper portion of the washing machine and
the washing machine is a front-load washing machine.
[0015] Thewashingmachinewith an automatic dosing
system of the present invention allows for laundry wash-
ingwith the laundrydetergent dispensed into thewashing
machine drum by the automatic dosing system or manu-
ally. The washing machine comprises a conventionally
formed dosing drawer that allows manual dosing of var-
ious laundry detergents and laundry care agents in re-
quired amounts. It also comprises a detachable recep-
tacle insertable into the dosing drawer in tight engage-
mentwithout use of any additional tools, allowing storage
of a large amount of liquid laundry detergent, which is
sufficient for a large number of washes. Insertion of the
receptacle into the dosing drawer and its removal thereof
is simple, no additional tools are needed.
[0016] The washing machine of the invention will be
described hereinbelow in more detail by way of a non-
limiting embodiment and drawings representing in

Fig. 1 Washing machine with a pulled-out dosing
drawer
Fig. 2 Dosing drawer pulled out of the washing
machine
Fig. 3 Dosing receptacle
Fig. 4 Dosing receptacle without a lid, top view
Fig. 5 Removable laundry detergent receptacle in
automatic dosing
Fig. 6 Removable laundry detergent receptacle with
the uncovered container, partly pulled out of the
dosing drawer

[0017] A washing machine 1 with an automatic dosing
system comprises a housing 2, in which a tub 3 accom-
modating a concentrically rotating drum 4 to receive the
laundry tobewashed isarranged. Theuser hasaccess to
the tub 3 with the drum 4 through a door 5 that closes the
tub 3 and thus the drum 4. In the upper portion of the
washing machine there are arranged a control panel 7
having a control unit to operate thewashingmachine and

a dosing receptacle 8 for receiving a laundry detergent,
said dosing receptacle being preferably arranged on the
left side of the upper part of the washing machine 1.
[0018] The dosing receptacle 8 comprises a housing 9
that is attached in any known way to the housing 2 of the
washing machine, a pull-out dosing drawer 10 arranged
in the housing 9, and a rinse lid 11 covering the dosing
receptacle housing 9 from the top and accommodating
ducts to supply rinse water which is dispensed to the
dosing drawer 10 in a washing cycle with manual adding
of a laundry detergent.
[0019] The dosing drawer 10 is substantially box-
shaped and has a base 10.1, two lateral walls 10.2,
10.3 and a front wall 10.4 to which a handle member
32 is attached to pull out and insert the drawer. The pull-
out dosing drawer 10 is open at the rear side. The dosing
drawer 10 comprises at least one longitudinal partition 25
forming two compartments 27, 28, according to the pre-
ferred embodiment two substantially longitudinal parti-
tions 25, 26 forming three compartments 27, 28, 29. For
the purpose of automatic laundry detergent dosing, the
dosingdrawer10configured in thiswayaccommodatesa
removable receptacle 14 having a base 14.1 and walls
14.2 enclosing the base 14.1, the removable receptacle
being configured to fill the dosing drawer 10. The remo-
vable receptacle 14 is substantially configured as a ne-
gative form of the dosing drawer 10 so as to be dimen-
sionally compatible with the dosing drawer 10 in such a
way that it fits it in a tight yet removable manner.. The
base 14.1 of the removable receptacle is configured as a
substantially flat face or with at least one longitudinal
concavity 14.3, 14.4 engaging at least one longitudinal
partition 25, 26 and/or at least one concavity 14.5, if an
additional element is arranged in the dosing drawer 10.
The partitions 25, 26 prevent the removable receptacle
14 from moving inside the dosing drawer 10. The remo-
vable receptacle 14 consists of at least two materially-
locked containers 12, 13 and is oblong, substantially
cuboid-like in shape. The containers 12, 13 are arranged
next to each other and intended to hold a viscous laundry
detergent for laundry washing in the laundry detergent
automatic dosing mode. A respective container 12, 13
has a top side 15, 16 configured as a removable lid. In the
topside15,16portionproximal to the frontwall 10.4of the
dosing drawer, an opening 17, 17’ is arranged for filling
the container 12, 13with a liquid laundry detergent and is
closed by a lid 18, 18’ of any known design, such as a
removable lid, a slider, a hinged lid or other known de-
signs.
[0020] A respective container 12, 13 is provided in its
bottomportionof the rearwall 19, 19’withanoutlet 21, 21’
that is in fluid communication with the dosing receptacle
housing 9 and further with the tub 3 and the drum 4 to
transfer the laundry detergent. The outlet 21, 21’ accom-
modates a non-return valve 22, 22’ that prevents the
laundry detergent from leaking from the container 12,
13 when the latter is pulled out of the dosing drawer 10.
On the rear wall 23 of the dosing receptacle housing, a
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switch valve 20 is externally arranged, said valve being
included in fluid communication of the container 12, 13
with the dosing receptacle housing 9. A pump 30 in
communication with the switch valve 20 is arranged on
the dosing receptacle housing 9. Depending on the
laundrydetergent dosingmodeand theselectedwashing
programme, the control unit controls the switch valve 20
to open and close the fluid communication between the
pump 30 and a respective non-return valve 22, 22’. The
operation of the pump 30 creates negative pressure of a
predetermined value in the fluid communication, which
results in the selected non-return valve 22, 22’ to open
and the liquid laundry detergent to be pumped from the
selected container 12, 13 via fluid communication to the
dosing receptacle housing 9 and further into the drum 4.
When the pump 30 stops working and/or the dosing
drawer 10 is pulled out, the non-return valve 22, 22’
closes. There may be more than one pump 30, wherein
a respective container 12, 13 is associated with a pump
30 that is included in fluid communication.
[0021] The rear wall 23 of the dosing receptacle hous-
ing is internally provided with a sensor 24, 24’ detecting
thepresence of the removable receptacle 14. The sensor
24, 24’may beamagnetic sensor, a push-pull sensor or a
sensor of any known type.
[0022] The removable receptacle 14 with the contain-
ers 12, 13 is inserted in thedosingdrawer 10 in a tight and
detachable manner. When the removable receptacle 14
is inserted in the dosing drawer 10 and the dosing drawer
10 is inserted in the dosing receptacle housing 9 to
assume its final closed position, the sensor 24, 24’ trans-
mits a signal of the presence of the removable receptacle
14 to the control unit to control the washing machine
which, according to the washing process, initiates the
automatic dosingof the laundrydetergent.When theuser
wants to manually dose the laundry detergent, he/she
completely pulls out thedosingdrawer10 from thedosing
receptacle housing 9 and the washing machine. The
removable receptacle 14 is pushed out of the dosing
drawer 10 through at least one recess 31 in the base
10.1 and/or lateral wall 10.2, 10.3 of the dosing drawer.
The dosing drawer 10 without the removable receptacle
14 is re-inserted into the dosing receptacle housing 9.
The compartments 27, 28, 29 can be filled with a suitable
laundry detergent in powder and/or liquid form. A respec-
tivecompartment27,28,29 isdimensioned to receive the
entire amount of the laundry detergent and/or laundry
care agent required for a certain washing process. If the
removable receptacle 14 is absent, the sensor 24, 24’
transmits the data on the absence of the removable
receptacle 14 to the control unit which activates the
washing programme with the manual dosing of the laun-
dry detergent, which triggers the supply of rinse water to
the dosing receptacle rinse lid 11.
[0023] Thewashingmachine of the invention renders it
possible to wash the laundry to be washed using auto-
matic dosingof the laundry detergent ormanual dosingof
the laundry detergent to the dosing receptacle. Amethod

for the operation of the washing machine with automatic
laundry detergent dosing is carried out in the following
sequential steps:

a) providing the washing machine 1 of the invention;
b) inserting the removable receptacle 14 into the
dosing drawer 10 pulled out of the dosing receptacle
housing 9, wherein the removable receptacle 14 can
already be pre-filled with the laundry detergent or
can be filled when inserted in the dosing drawer 10;
c) inserting the dosing drawer 10 together with the
removable receptacle 14 into the dosing receptacle
housing 9 and positioning the dosing drawer 10 into
the final position, wherein the non-return valve 22,
22’ of the removable receptacle is coupled into fluid
communication between the dosing drawer 10 and
the dosing receptacle housing 9;
d) detecting the presence of the removable recep-
tacle 14 in the dosing drawer 10 using the sensor 24,
24’ arranged on the dosing receptacle housing 9,
and consequently triggering the pump 30 depending
on the washing step;
e) pumping the air using the pump 30 included in the
fluid communication to create a predefined negative
pressure that opens the non-return valve 22, 22’
which is selected depending on the laundry washing
step;
f) pumping the liquid laundry detergent from the
removable receptacle 14 into the fluid communica-
tion;
g) reducing and/or stopping pumping of the pump 30
to reduce the negative pressure and consequently
close the non-return valve 22, 22’.

[0024] A method for the operation of the washing ma-
chinewithmanual laundry detergent dosing is carried out
in the following sequential steps:

a) providing the washing machine 1 of the invention;
b) removing the removable receptacle 14 from the
dosing drawer 10, if the removable receptacle 14 is
inserted in the dosing drawer,
c) filling the compartments 27, 28, 29 of the dosing
drawer 10 with a powder or liquid laundry detergent
and/or laundry care agent depending on thewashing
steps;
d) inserting the dosingdrawer 10 into its final position
in the dosing receptacle 8;
e) detecting the absence of the removable recepta-
cle 14 in the dosing drawer 10 using the sensor 24,
24’ arranged on the dosing receptacle housing 9;
f) rinsing the laundry detergent/laundry care agent
located in a respective compartment 27, 28, 29of the
dosing drawer using rinse water that is supplied to
the dosing drawer 10 through ducts for the supply of
rinse water, which are arranged in the dosing recep-
tacle rinse lid 11, depending on the laundry washing
step.
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Claims

1. A washing machine (1) with an automatic dosing
system, comprising

- a housing (2),
- a tub (3) arranged in the housing (2) and
accommodating a concentrically rotating drum
(4) to receive the laundry to be washed,
- a control panel (7) to operate a control unit in
the upper portion of the housing (2),
- a dosing receptacle (8) to receive a laundry
detergent, comprising

- a dosing receptacle housing (9),
- a pull-out dosing drawer (10) arranged in
the dosing receptacle housing (9),
- a rinse lid (11) covering the dosing recep-
tacle housing (9) from the top,

characterized in

that the dosing drawer (10) comprises a remo-
vable receptacle (14) for automatic dosing of the
laundry detergent, said receptacle (14) having a
base (14.1) and walls (14.2) enclosing the base
(14.1), the removable receptacle being config-
ured to fill the dosing drawer (10), and
that the dosing receptacle (8) comprises a sen-
sor (24, 24’) arranged on the inner wall of a rear
wall (23) of the dosing receptacle housing to
detect thepresenceof the removable receptacle
(14) in the dosing drawer (10).

2. The washing machine according to claim 1, char-
acterized in that the removable receptacle (14)
having a base (14.1) andwalls (14.2) is substantially
configured as a negative form of the dosing drawer
(10).

3. The washing machine according to any preceding
claim, characterized in that the base (14.1) of the
removable receptacle is configured as a substan-
tially flat face or with at least one longitudinal con-
cavity (14.3, 14.4) engaging at least one longitudinal
partition (25, 26) and/or at least one concavity (14.5),
if an additional element is arranged in the dosing
drawer (10).

4. The washing machine according to any preceding
claim, characterized in that the removable recep-
tacle (14) is dimensionally congruent to the dosing
drawer (10) and engages it in a tight and detachable
manner.

5. The washing machine according to the preceding
claim, characterized in that the dosing drawer (10)
is configuredwith at least two compartments (27, 28,

29).

6. The washingmachine according to preceding claim,
characterized in that the removable receptacle (14)
consists of at least two materially-locked containers
(12, 13) and is oblong, substantially cuboid-like in
shape.

7. The washing machine according to the preceding
claim, characterized in that the container (12, 13) is
provided in the bottom portion of the rear wall (19,
19’) with an outlet (21, 2 1’) and a non-return valve
(22, 22’) arranged in said outlet (21, 21’).

8. The washing machine according to any preceding
claim, characterized in that the dosing receptacle
housing (9) is providedwithaswitch valve (20) andat
least one pump (30) for pumping liquid laundry de-
tergent, said pump and said valve being included in
fluid communication which connects the container
(12, 13) and the dosing receptacle housing (9).

9. Thewashingmachine according to any claim 6, 7, 8,
characterized in that the container (12, 13) has a
top side (15, 16) configured as a removable lid in
which an opening (17, 17’) is arranged, through
which the container (12, 13) is filled with a liquid
laundry detergent, and is covered by a lid (18, 18’).

10. The washing machine according to claim 1, char-
acterized in that the sensor (24, 24’) is a magnetic
sensor.

11. The washing machine according to any preceding
claim, characterized in that the dosing drawer (10)
has at least one recess (31) in the base (10.1) and/or
lateral wall (10.2, 10.3) serving to remove the recep-
tacle (14) from the dosing drawer (10).

12. The washing machine according to any preceding
claim, characterized by being a front-load washing
machine.

13. The washing machine according to any preceding
claim, characterized in that the dosing receptacle
(8) for holding the laundry detergent is arranged in
the upper portion of the washing machine (1).

14. Amethod of operation of a washingmachine (1) with
automatic liquid laundry detergent dosing is carried
out in the following sequential steps:

a) providing the washing machine (1) of the
invention;
b) inserting the removable receptacle (14) into
the dosing drawer (10) pulled out of the dosing
receptacle housing (9), wherein the removable
receptacle (14) can already be pre-filledwith the
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liquid laundry detergent or can be filled when
inserted in the dosing drawer (10);
c) inserting the dosing drawer (10) together with
the removable receptacle (14) into the dosing
receptacle housing (9) and positioning the dos-
ing drawer (10) into the final position, wherein
the non-return valve (22, 22’) of the removable
receptacle is coupled into fluid communication
between the dosing drawer (10) and the dosing
receptacle housing (9);
d) detecting the presence of the removable re-
ceptacle (14) in the dosing drawer (10) using the
sensor (24, 24’) arranged on the dosing recep-
tacle housing (9), and consequently triggering
the pump (30) depending on the washing step;
e) pumping the air using the pump (30) included
in thefluidcommunication to createapredefined
negative pressure that opens the non-return
valve (22, 22’) which is selected depending on
the laundry washing step;
f) pumping the liquid laundry detergent from the
removable receptacle (14) into the fluid commu-
nication;
g) reducing and/or stopping pumping of the
pump (30) to reduce the negative pressure
and consequently close the non-return valve
(22, 22’).

15. A method for the operation of a washing machine
with manual laundry detergent dosing is carried out
in the following sequential steps:

a) providing the washing machine (1) of the
invention;
b) removing the removable receptacle (14) from
the dosing drawer (10), if the removable recep-
tacle (14) is inserted in the dosing drawer;
c) filling the compartments (27, 28, 29) of the
dosing drawer (10) with a powder or liquid laun-
dry detergent and/or laundry care agent de-
pending on the washing steps;
d) inserting the dosing drawer (10) into its final
position in the dosing receptacle (8);
e) detecting the absence of the removable re-
ceptacle (14) in the dosing drawer (10) using the
sensor (24, 24’) arranged on the dosing recep-
tacle housing (9);
f) rinsing the laundry detergent/laundry care
agent located in a respective compartment
(27, 28, 29) of the dosing drawer using rinse
water that is supplied to the dosing drawer (10)
throughducts for thesupplyof rinsewater,which
are arranged in the dosing receptacle rinse lid
(11), depending on the laundry washing step.
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