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(57) Abstract: The present invention 1s related to a laundry washing machine (10) comprising: a cabinet (20), a washing tub (30) housed
inside the cabinet (20), a drum (50) rotatably housed 1nside the cabinet (20), an electric additive treating device (200) mounted 1n/on
the drum (50) and configured for treating a washing and/or rinsing additive (8) loaded within the drum (50) in such a way to generate
within the drum (50) a solution (14) of washing and/or rinsing additive (8) water (3). The invention 1s also related to a method for
operating such a laundry washing machine (10), comprising the following steps: - loading a washing and/or rinsing additive (8) within
the drum (50); - loading laundry within the drum (50); - activating the electric additive treating device (200) for causing the mix of
the washing and/or rinsing additive (8) with water (3) and generating the solution (14) within the drum (50); - providing the solution

(14) to the laundry loaded within the drum (50).
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LAUNDRY WASHING MACHINE WITH IMPROVED WASHING PERFORMANCES

DESCRIPTION

The present i1nvention refers to a laundry washing machine with

improved washing performances.

Nowadays washing machines, both “simple” washing machines

(1L.e. washing machines which can only wash and rinse the
laundry) and washing-drvyving machines (or “washer-driers”, 1.e.
washing machines which can also dry the laundry), usually
comprise an external casing, typically called cabinet,

provided with a loading/unloading door which allows the access

to a washing tub containing a rotary perforated drum in which

pl—

the laundry to be washed (or also dried, 1n case 0f a washer-—

drier) can be loaded.

Usually the drum 1s provided with one or more lifters (called

also elevators, or ribs, or diverter), adapted to 1mprove the

p— p—

stirring of the laundry during the rotation of the drum; the

li1fters are substantially prismatic elements protruding from

pl— pl—

the 1nner face of the lateral surface of the drum and

positioned with their longitudilinal axis substantially parallel

p—

to the rotation axis of the drum.

Water and washing and/or rinsing additives (i.e. detersives,

softeners, bleaching, etc.) are supplied to the washing tub,

and therefore to the drum contained 1n the latter, by a ligquid

supply circult connectable to water delivery malns present

pl—

outside the machine; after the washing or rinsing phases,

washing/rinsing ligquid (i.e. water or water mixed with a

washing and/or rinsing additive(s)) 1s discharged from the tub

by a discharge circuit.

pl—

The liguid supply circult of known laundry washing machines

tyvpically comprises an additive housing, assoclated to the

cabinet, containing a removable drawer provided with a
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pl—

plurality of compartments adapted to be filled with washing

and/or rinsing additives; water, coming from water mains to

which the ligquid supply circuilit 1s connected, 1s selectively

p— p—

taken 1nto one or more of the compartments of the drawer (e.qg.

by controlling sultable electromagnetic 1nlet valve(s)), soO as
to contact and mix with the additive(s) contained therein.

The washing/rinsing solution (i.e. water and washing and/or

rinsing additive(s)) 1s then taken to the washing tub by a

condulit fluidly connecting the additive housing and the

washing tub.

In some known laundry washing machines, the conduit takes the

pl—

washing/rinsing solution to the bottom of the tub, where it 1is

collected until reaching a certain level at which 1t can enter

pl—

the drum via the perforated surface of the latter.

In some known laundry washing machines, the condult sprays the

washing/rinsing solution against the perforated lateral

p—

surface of the drum, from which the washing/rinsing solution

enters the latter.

pl—

In some known laundry washing machilines, 1n particular of the

so—called “front loading” type, 1n which the cyvlindrical drum

(rotatable about an horizontal or slightly inclined axis) and

the cylindrical tub are opened, for loading/unloading the

laundry, at thelr frontal base, the outlet of the condult 1is

pl—

positioned close to the loading/unloading opening of the tub,

and 1t 1s arranged in such a way to spray the washing/rinsing

solution directly within the loading/unloading opening of the
drum, so as to directly reach the laundry contained therein.
some known washing machines are also provided with a
recirculation circuit adapted to draw the washing/rinsing

pl—

ligquid from the bottom of the tub and to re—admit this re-

pl—

circulated washing/rinsing liquid into an upper region of the

tub.

Above mentioned known solutions have however some drawbacks.
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First of all, in known solutions there 1s the risk that the

p—

washing/rinsing ligquid does not effectively reach all the

laundry contained in the drum.

For example, 1n the known solutions in which the

washing/rinsing liquid enters the drum through its perforated

pl—

walls, the latter obstruct the path of the washing/rinsing

liguid towards the laundry contained i1in the drum, and there 1s

pre—  p—

che risk that not all the laundry 1s effectively wetted by the

p—

liguid, 1n particular the part of the laundry positioned 1in

p—

the central part of the drum.

In the solutions in which the washing/rinsing liquid 1is

pl—

spraved directly towards the loading/unloading opening of the

drum, the laundry positioned close to the loading/unloading

pl—

opening obstructs the path of the washing/rinsing liquid

p—

towards the part of the laundry positioned 1n the inner and 1n

p—

the rear part of the drum.

p—

A further drawback of above cited known solutions 1s that,

since the washing/rinsing solution is produced in the additive
housing, and then taken to the laundry via a conduit (and 1n
some known solution, as mentioned above, also collected 1n the

p—

bottom of the tub at a level high enough for entering the drum

p—

through its perforated walls), the amount of washing/rinsing

ligqulid must be relatively high, since 1t must fi1ll the

pl—
—

condult, and optionally also the bottom of the tub; this

pl—

causes a high consumption of water and washing/rinsing

additive.

In addition, since the washing/rinsing additive(s) 1is (are)

mixed to the water 1n the additive housing, which 1s gquite far

away from the laundry, there is risk that the washing/rinsing

pl—

additive (s) could lose part of its(their) washing/rinsing

pl—
—

effect before reaching the laundry, which worsens the

washing/rinsing performances, or requires using a relative

pl—

high amount of additive(s) for obtaining a good

pp—
p—

fect.

washing/rinsing e:
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In addition, the additive housing and 1ts water feeding

clrcult 1s relatively complex and bulky, and 1t takes up,

p—

within the cabinet of the washing machine, a relative high

space which could otherwise be used for 1ncreasing the load

pl—

capacity of the machine.

pl—

The aim of the present 1nvention 1s therefore to provide a

laundry washling machine which does not present above mentioned

problems, and which allows treating all or at least most of

the laundry contained in the drum with a washing and/or

p—
p—

rinsing additive 1n an effective way, reducing at the same

time the water and washing/rinsing additive consumption with

respect to the prior art.

pl—

Within this aim, a further object of the invention 1is

obtalning a laundry washing machine 1n which, with respect to

above cited prior art solutions, the external dimensions could

be reduced for a same load capacity, or, vice versa, the load

capaclty could be 1ncreased for the same external dimensions.

pl—

Another object of the present invention 1s obtalning a laundry

washing machine 1n which, with respect to above cited prior

pl—

art solutions, the consumption of water and washing/rinsing

solution for obtaining the same washing/rinsing performances

1s reduced.

p—

A further object of the present i1nvention 1s obtaining a

pl—
—

laundry washing machine which 1s reliable and which 1s few

subjected to wear and tear.

Applicant has found that, by providing a laundry washing

machine comprising an electric additive treating device

mounted in/on its drum and configured for treating a washing

and/or rinsing additive loaded within the drum in such a way

pl—

to generate within the drum a solution of washing and/or

rinsing additive and water, 1t 1s possible generating the

pl—

solution of water and washing and/or rinsing additive directly

within the drum, and therefore exactly where the laundry 1s
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positioned; 1n this way the risk that some laundry 1s not

pp—
p—

effectively treated with the solution 1s very low.

p— p—

In addition, the possibility of generating the solution of

water and washing and/or rinsing additive directly within the

pl—

drum allows reducing the usage of water and washing/rinsing

additives, since 1t 1s no more necessary filling conduilts

external to the drum with the solution, neither collecting the

solution 1n the bottom of the tub at a level high enough for

entering the drum.

p—

The possibility of generating the solution directly wilithin the

p— p—
p—

fect of the

drum reduces the risk that the washing/rinsing e:

washing/rinsing additive contained in such a solution is

reduced before reaching the laundry.

pl—

The possibility of generating the solution within the drum

starting form an additive loaded directly within the latter,

allows avoiding to provide an additive housing associated to

the casing, which provides more free space withilin the cabinet

pl—

of the washing machine; this additional spacecould be used,

pl—

for example, for 1ncreasing the load capacity of the machine.

In an advantageous embodiment, the electric additive treating
device 1s electrically powered by a wlreless power recelver
unit mounted in/on the drum, and to which the electric power

1s wlreless transmitted by a power transmitter unit assoclated

to the cabinet and/or to the tub, separately from the drum; in

this way 1t 1s possible avoiding sliding contacts (and the

related wear and tear problems) for transmitting electric

p—

power between a not—-rotating part of the washling machine (the

cablnet or the washing tub) and the drum, and therefore the

p—

reliability of the washing machiline 1s 1mproved.

In particular, above aim 1s solved by a laundry washing
machine comprising: a cabinet, a washing tub housed 1nside the

cabinet, a drum rotatably housed 1nside the tub, a device

mounted in/on the drum and configured for treating a washing

and/or rinsing additive loaded within the drum in such a way
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pl—

to generate within the drum a solution of washing and/or

rinsing additive and water.

In a preferred embodiment, the electric additive treating

device comprises an additive container housed wilithin the drum

and adapted to be filled with a washing and/or rinsing

additive, and an electric apparatus 1s configured for causing

pl—

and/or enhancing the mixing of water with the washing and/or

rinsing additive.

In an advantageous embodiment, the electric apparatus

comprises an inlet pump configured for pumplng water within
the additive container, 1n such a way that this water contacts
and mix with a washing and/or rinsing additive when the latter

18 contalned 1n the additive container.

Preferably, the 1nlet pump 1s configured for drawlng water
contained 1n the washing tub and pumping thils water within the

additive container.

In a further preferred embodiment, the inlet pump 1S

configured for drawing water from a water reservolr mounted
in/on the drum and pumping this water within the additive

contailner.

In a further advantageous embodiment, the electric apparatus

comprises an outlet pump configured for pumpling a solution of

water and washing and/or rinsing additive from the internal of

the additive contalner to the external of the latter.

In an advantageous embodiment, the addilitive contailner

comprises one or more perforated i1nlet walls through which a
ligquid can enter the additive contaliner so as to contact a
washing and/or rinsing additive when the latter is contained

1n the additive container.

More preferably, the additive container comprises One Or more

pl—

perforated outlet walls by which a solution of water and

washing and/or rinsing additive can exit the additive

contailner.
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In an advantageous embodiment, one or more perforated 1nlet

walls and one or more perforated outlet walls colncide,

totally or partially.

In an advantageous embodiment, the electric apparatus

comprises an electric mixer configured for improving the

pl—

mixing of water and washing and/or rinsing additive contained

1n the additive container.

In an advantageous embodiment, the electric apparatus

comprilises an additive pump configured for drawling a washing

p—

and/or rinsing additive out of the additive container, and

p—

pumplng 1t 1n a region of the laundry washing machine where 1t

can contact and mix with water.

In an advantageous embodliment, the additive container 1s

configured for containing a washing and/or rinsing additive

pod, and the apparatus comprises an electric perforating

device configured for piercing the additive pod in such a way
that washing and/or rinsing additive contained therein leaks
out and can mix with water contained 1n the additive

contalner.

In a preferred embodiment, the electric perforating device

comprises an electric actuator configured for selectively
moving a plercing element towards an additive pod contained 1n

the additive container, until pilercing the additive pod.

In a further advantageous embodiment, the electric perforating

device comprilses an electric water jJet generator configured

for selectively generating a water jJet i1mplngling on an
additive pod contained i1in the additive container, 1n such a

way to plerce the additive pod.

Preferably, the laundry washing machine comprises at least one

li1fter, hollow, protruding from the lateral 1nternal surface

pl— pl—
—

of the drum, towards the i1nternal of the latter,

whereln the electric additive treating device 1s at last

partially contained within the lifter, or 1t comprises the

p—

li1fter or a portion thereof.
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More preferably, the additive container 1s at last partially

housed within the lifter.

Even more preferably, the additive contailner 1s totally housed

within the lifter.

In a further advantageous embodiment, the additive container

pl—

colincilides with the lifter or with a portion thereof.

Preferably, the electric apparatus 1s at last partially housed

within the lifter.

More preferably, the electric apparatus 1s totally housed

within the lifter.

Advantageously, the lifter comprises a 1lid or door allowing

the access to the electric additive treating device or to a

pl—

portion thereof.

In an advantageous embodiment, the additive pump 1s configured

p—

for drawing a washing and/or rinsing additive out of the

additive contalner and pumping 1t within the lifter.

In an advantageous embodiment, the additive pump 1s configured

pl—

for drawing a washing and/or rinsing additive out of the

additive container and pumplng 1t outside the lifter.

Advantageously the laundry washling machine comprises a

wlreless power transmilitter unit associliated to the cabinet

and/or to the washing tub separately from the drum, and

arranged for wilreless transmitting electric power to a

wireless power receiver unit mounted in/on the drum,

pl—
—

TOX

wherein the wlreless power receilver unit 1s configured

supplying electric power to the electric additive treating

device.

Preferably, the wilreless power receiver unit 1s arranged for

supplying electric power to the electric apparatus.

Preferably, the electric additive treating device 1s wilired

connected to the wireless power recelver unit.

Preferably, the wireless power transmitter unit 1s

pl—

electrically connected to an electrical system of the laundry

washing machine.



WO 2021/098943 PCT/EP2019/081666

Preferably, the wilreless power transmitter unit 1s wired

p—

electrically connected to the electrical system of the laundry

washing machine.
Advantageously, the wireless power transmitter unit 1s mounted
in/on the washing tub.

Advantageously, the power transmitter unit and the power

receliver unit are positioned, one opposite to the other, fixed

respectively to the washing tub and to the drum, parallel one

pp—
p—

another, and to a plane perpendicular to the rotation axis of

the drum.

Preferably, the wilireless power transmitter unit comprises a

transmission Ccoll generating a magnetic field and the wireless

POWEer recelver unilt comprilses a reception coll generating

power from the magnetic field generated by the transmission
coll and supplying the generated power to the electric
addltilve treating device.

Advantageously, the transmission coill and the reception coil
are aligned, centered and parallel one another, and to a plane

pl—

perpendicular to the rotation axis of the drum.

Advantageously, the transmission coi1il and the reception coil
have a common radius dimension approximately equal to the drum
external radius and are distanced 1n axial direction by a

distance lower than their radius.

Preferably, the transmission coill and the reception coill are

distanced 1n axial direction by a distance lower than 10 cm.

More preferably, the transmission coll and the reception coil
are distanced 1n axial direction by a distance lower than 5

CIn .

In an advantageous embodiment, the wireless power recelver
unit comprises a recelver magnetic shielding member, and the
wlreless power transmilitter unit comprilises a transmission

magneti1c shielding member.

Preferably, the receiver magnetic shielding member 1s

positioned between the reception coil and the drum side, and
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the transmission magnetic shielding member 1s positioned

between the transmission coilil and the washing tub side.

Preferably, the receiver magnetic shieldling member 1s

p—

positioned on the opposite side of the reception coil with

respect to the wireless power transmitter unit.

Preferably, the transmission magnetic shilielding member 1s

pl—

positioned on the opposite side of the transmilission coill with

respect to the wireless power receiver unit.

In a preferred embodiment, the washing and/or rinsing additive

1s or comprises a fabric detergent and/or a fabric softener.

In an advantageous embodiment, the laundry washing machine

pl—

comprilises a control unlt managing operations of the laundry

washing machine, and the electric apparatus 1s controlled by

the control unit, to which 1t 1s operative connected.

Preferably, the electric apparatus 1s operatively connected to

the control unit by a data transmission system.

Preferably, the electric apparatus 1s controlled by a

dedicated control system mounted in/on the drum.

Preferably, the dedilicated control system 1s operatively

connected to and controlled by the control unit.

In an advantageous embodiment, a suction side of the 1nlet

pump 1s fluildly connected by a suction pipe to the internal of

the tub, and the control unit 1s configured for activating the

pl—

inlet pump when the angular position of the drum 1s such that

the suction pilpe 1s 1n contact with water contained in the

tub.

In an advantageous embodiment, a suction side of the 1nlet

pump 1s fluildly connected by a suction pipe to the internal of

p—
p—

the tub, and the dedicated control system 1s configured for

actlvating the 1nlet pump when the angular position of the
drum 1s such that the suction pilipe 1s 1n contact with water

contained 1n the tub.

In an advantageous embodiment, the additive container 1S

manually and/or automatic refillable.

10
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In further advantageous embodiments, the electric apparatus

comprilses an electric pushing system, assoclated to the

additive container, and configured for pushing washing and/or

p—

rinsing additive out of the additive container, so as to take

pl—

1t 1n a region of the laundry washing machiline where 1t can

contact and mix with water.

Preferably, the electric pushing system can comprlse a

cylinder—-piston system, 1n which the piston 1s configured for

moving within the additilive container 1n such a way to reduce

its internal volume and pushing out washing and/or rinsing

additive contalined therein.

Preferably, the electric pushing system 1s controlled by the

control unit, to which 1t 1s

operative connected, for example

by a wireless data transmission system.

system comprilises a dedicated

drum.

In advantageous embodiments,

In a further advantageous embodiment, the electric pushing

control system mounted in/on the

the wilireless power receliver unit

1s configured for supplving electric power to the electric

pushing system.

Preferably, the electric pushing system 1s wilired connected to

the wlreless power recelver unit.

Preferably, the reservolr from which the inlet pump 1s draws

water 1s housed, partially or totally, within the lifter.

for pumping a washing and/or

In an advantageous embodiment, the additive pump 1s configured

pl—

rinsing additive, drawn out of

the additive container, to the external of the lifter, and

wilthin the drum.

In a further advantageous embodiment, the additive pump 1s

configured for pumping a washing and/or rinsing additive,

pl—

pl—

drawn out of the additive container, to the 1nternal of the

lifter, and the walls of the

latter are perforated, so that

water can enter the lifter and mix with the washing and/or

p—

rinsing additive drawn out o1

- the additive container by the

11
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additive pump, and the solution that 1s generated can exit the

p—

lifter and go directly to the internal of the drum.

Above alm 1s also solved by a method for operating a laundry
washing machine comprising a cabinet, a washing tub housed
1nside the cabinet, a drum rotatably housed 1nside the tub, an

electric additive treating device mounted in/on the drum and

configured for treating a washing and/or rinsing additive

loaded within the drum 1n such a way to generate within the

p—

drum a solution of washing and/or rinsing additive and water;

the method comprises the followlng steps:
- loading a washing and/or rinsing additive within the drum;

— loading laundry within the drum;

— activating the electric additive treating device for causing

pl—

the mix of washing and/or rinsing additive with water and

generating the solution within the drum;
— providing the solution to the laundry loaded within the

drum.

In a preferred embodiment, 1in which the laundry washing

machine comprises a wlreless power transmitter unit associated

to the cabinet and/or to the washing tub separately from the

drum, and arranged for wilireless transmitting electric power to

a wireless power receiver unit mounted in/on the drum, and the

wlireless power recelver unit 1s configured for supplying

electric power to the electric additive treating device, the

method comprises the following steps:

— wlreless supplying electric power from the wireless power

transmitter unit to the wilreless power recelver unit;

— supplying electric power from the wilireless power recelver
unit to the electric additive treating device, so that the
latter can be activated.

pl—

Other advantages and features of a laundry washing machine

according to the present i1invention will be clear from the

following detailed description, provided only as a not

limitative example, 1n which:

12
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pl—
—

Fi1ig 1 1s a sectional view of a possible embodiment of a

laundry washing machine according to the 1nvention.

p— p—

Fi1g. 2 1s a sectional view of a detail of a possible

p—

embodliment of a wireless transmitter power unilit and a wireless

pl—

recelver power unit of a laundry washing machiline according to

the 1nvention.

Fi1g. 3 1s a sectional view showlng more 1n detall an

pl— pl—

advantageous embodiment of the fixation of the wireless power

transmitter unilit to the tub and the wireless power receiver

p—

unit to the drum of a laundry washing machine according to the

invention.

pl— pl—
—

Fig. 4 1s a block diagram of a first embodiment of a power

pl—

supply circult of the electric additive treating device(s) of

)

a laundry washing machine according to the 1nvention.

p— p—

Fig. 5 1s block diagram of another embodiment of a power

p—

supply circuit of the electric additive treating device(s) of

B

a laundry washing machine according to the i1nvention.

pl— pl—

FF1g. 6 1s block diagram of another embodliment of a power

pl— pl—
—

supply circult of an electric addilitive treating device of a

laundry washing machine according to the invention, 1ncluding

an 1nterface unit.

p— p—
p—

Fi1g. 7 1s a schematic view of a first embodiment of an

p—

electric additive treating device of a laundry washing machine

according to the 1nvention.

pl—

a second embodiment of an

pl—
—

Fi1g. 8 1s a schematilic view O3

pl—

electric addilitive treating device of a laundry washing machine

according to the 1nvention.

p— pp—
p—

Fig. 9 1s a schematic view of a further embodiment of an

p—

electric additive treating device of a laundry washing machine

according to the 1nvention.

pl— pl—
—

Fig. 10 1s a schematic view of a further embodiment of an

pl—

electric additive treating device of a laundry washing machine

according to the 1nvention.

13
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pl—
—

Figures 11 to 13 are schematic views of a further embodiment

p— p—

of an electric additive treating device of a laundry washing

machline according to the 1nvention, 1n three operative

conditions.

pl— pl—
—

Fig. 14 1s a schematic view of a further embodiment of an

pl—

electric additive treating device of a laundry washing machine

according to the 1nvention.

In the figures same parts are 1ndicated with the same

reference numbers.

p—

An advantageous embodiment of a laundry washing machine 10

according to the i1nvention 1s schematically 1llustrated in
F'1g. 1; 1n this advantageous embodiment, the washing machines
1s a “simple” washing machine (1.e. a washing machine which
can only wash and rinse the laundry); anyway, 1t 1s clear that

the 1nvention can be applied, without any substantial

modification, also to washer—-driers.

Advantageously the laundry washing machine 10 1llustrated in

pl—

F1g. 1 1s of the front-loading type; 1t 1s however clear that

the 1nvention can be applied, without any substantial

modification, also to top-loading washling machines.

The laundry washing machine 10 accordling to the 1nvention

advantageously comprises a cabinet 20 1n which frontal wall

20a an access openiling 1s preferably obtained, preferably

connected to the cabinet 20 via a flexible bellows, not

11llustrated.

Preferably, a loading/unloading door 4 allows the access to a
washing tub 30, advantageously suspended to the cabinet 20
through springs 40 and dampers 80.

The washing tub 30 advantageously contalns a rotary perforated

drum 50 1n which the laundry to be washed, not 1llustrated,

can be loaded.

The drum 50 1s preferably provided with a rotating shaft 6,

protruding from 1ts rear wall 50b, and preferably supported by

one Oor more bearings, not 1llustrated, preferably provided 1in

14
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the rear wall 30b of the tub 30; the shaft 6, and therefore

the drum 50, 1s preferably rotated by an electric motor 5,

preferably, but not necessarily, fixed directly to the rear

wall 30b of the tub 30, or connected to the shaft 6 by a belt-

pulley assembly, not 1llustrated.

Advantageously, as 1n the examples 1llustrated 1n attached

Figures, the laundry washing machine 10 comprises at least one

lifter 500 (called also elevator, or rib, or diverter),

p—

hollow, protruding from the lateral internal surface 50c of

p—

the drum 50, towards the i1nternal of the latter, adapted to

1mprove the stirring of the laundry during the rotation of the

drum 50; the lifter 500 1s, preferably, a substantially

prismatlic element, advantageously positioned with 1ts

longitudinal axils substantially parallel to the rotation axis

of the drum 50.

The laundry washing machine 10 preferably comprilises a water

inlet circuit, not 1llustrated, adapted to feed water 1nto the

tub 30; the water 1nlet cilrcult can advantageously comprise a

pl—

water pilpe, a first end of which 1s preferably connected or

pl—

connectable to the water mailns of a building (also not

p—

11llustrated), and a second end of which 1s preferably arranged

1n such a way to take water coming from 1ts first end to

internal of the washing tub 30, more preferably to the bottom

Or the latter.

Preferably, the water inlet circult comprises an electro-

valve, not 1llustrated, configured for selectively allowing or

p—

preventing the passage of water from the first end to the

p—

second end of the water pipe; preferably, the electro-valve

p—

can be controlled by a control unit 60 of the laundry washing

machine 10.

pl—

The control unit 60 preferably manages the operations of the

laundry washing machine 10, for example by controlling the

drum motor rotation speed as well as the other wvalves and/or

15
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pl—
—

actuators comprised 1n the laundry treating apparatus, for

example a drain pump and a user 1nterface (not 1llustrated).

In a further advantageous embodiment, also not 1llustrated,

p—

the water i1nlet cilrcult can be part of a liguid supply circuilt

pl—

of the known type, provided i1n the laundry washing machine 10.

pl—

The liquid supply circult of a washing machine 1s well known

in the art, and therefore will not be described in detail.

The laundry washing machine 10 1s also advantageously provided

p—

wlith a drain cilrcuit, also not 1llustrated, adapted for

draining washing/rinsing liguid from the machine.

p—

The drain circuit of a washing machine 1s well known 1n the

art, and therefore will not be described 1n detazil.

A wilireless power transmitter unit 62 1s preferably associlated

to the cabinet 20 and/or to the washing tub 30, separately

from the drum 50; 1n the advantageous embodiment 1llustrated

1in F1g.1, the wireless power transmitter unit 62 1S

advantageously fixed to the tub 30, preferably to the 1nternal

wall of the tub 30 facing the drum 50.

pl—
—

In a different advantageous embodiment, the wireless power

transmitter unit 62 can be mounted, for example, 1n a static

p—

or fixed part of the cabinet 20.

The laundry washing machine 10 1s also preferably provided

with a wireless power receiver unit 63, mounted in/on the drum

50.

pl—

The wireless power transmitter unit 62 1s arranged for

wlreless transmitting electric power to the wireless power
recelver unit 63.

The wireless power transmitter unit 62 1s electrically

connected, preferably wired, to the electric system, not

pl—

11lustrated, of the laundry washing machine 10; the electric

system 1s connectable, for example, to the electric mains, not

pl—

11llustrated, of the building where the laundry washing machine

10 1s 1nstalled, so as to be power supplied by such electric

malins.
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In advantageous embodiments, like for example the one

11lustrated 1n Figure 1, the wilreless power transmitter unit

02 and the wireless power receilver unit 63 are positioned, one

opposlite to the other, fixed respectively to the washing tub

30 and to the drum 50, and preferably parallel one another,

pl—

and to a plane perpendicular to the rotation axis of the drum

50.

In advantageous embodiments, like for example the one

11llustrated 1in Figure 1, the wireless power receiver unit 63

1s fixed to a front wall 50a of the drum 50, advantageously

corresponding to 1ts opening side, and the wireless power

transmitter unit 62 1s preferably fixed to the front wall 30a

of the tub 30, facing the wilreless power receiver unit 63.

In another advantageous embodiment, not 1llustrated, the

wlireless power transmilitter unit 62 can be fixed to the rear

wall 30b of the tub 30, preferably facing the drum 50, and the

wlireless power recelver unit 63 can be fixed to the rear wall

50b of the drum 50, facing the tub 30.

The wireless power recelver unit 63 1s electromagnetically

coupled to the wireless power transmilitter unit 62.

Preferably, the wireless power transmitter unit 62 and the
wlreless power recelver unit 63 are annular shaped (e.g. they

are or comprise electrically conductive co1ls); more

preferably, they are centered with the drum 50 center, and

mounted parallel one another, and to a plane perpendicular to

the rotation axis of the drum 50, respectively on the tub 30

and on the drum 50.

The power receiver unit 63 1s advantageously fixed opposite

the power transmitter unit 62, and parallel to the latter and

pl—

to a plane perpendicular to the rotation axis of the drum 50.

pl— pl—

In Fi1g. 2 a sectional view of a preferred embodiment of the

wlreless power transmilitter unit 62 and wlreless POWEr recelver

unit 63 1s schematically shown.
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The wireless power transmitter unit 62 has preferably a

transmission coi1l 620 which 1s electromagnetically coupled to

p—

a reception coil 630 of the wireless power recelver unit 63.

They are preferably 1ntegrated into an enclosing material 0622,

632 and they have, preferably, respectively magnetic sheets
621 and 631 that provide the side magnetic shield to the sides

external to the coupling area, and i1mprove the magnetic

coupling between the two coils 620 and 630.

Preferably, the wireless power transmitter unit 62 and the
wlireless power recelver unit 63 are parallel, centered with

respect to the drum 50 center i1n order to maximize the

electromagnetic coupling, as shown for example 1n Fig. 3.

pl—

In the advantageous example of Fig. 3, the wlreless power

recelver unit 63 could be advantageously fixed 1n an annular

opening formed 1n the drum 50 external periphery, while the

power transmitter unit could advantageously have 1ts side 622

fixed with screw or glued to the tub 30 wall.
According to the 1nvention, the laundry washing machine 10

comprilses one or more electric additive treating device 200,

mounted in/on the drum, that will be better described in the
followling.
In advantageous embodiments, like the ones 1llustrated in

attached Figures, the wireless power recelver unit 63 1s

configured for supplying electric power to the electric

additive treating device(s) 200.

In advantageous embodiments, li1ke the ones 1llustrated 1n

attached Figures, the electric additive treating device 200 1s

wlired connected to the wireless power receilver unit 63.

ph—

As shown for example 1n the advantageous embodiment of Fig. 4,

pl—

1n the control unit 60 of the laundry washing machine 10, an

oscilllating voltage can be generated by switching elements

602, that are electrically connected to the transmission coil

020 0of the wireless power transmitter unit 62 coupled to the

p—

reception coi1l 630 of the wireless power recelver unit o63. The
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voltage induced 1n the coil 630 can be preferably rectified

and conditioned 1n a coil i1nterface block 611, and can be

preferably brought, preferably by wilires, to one more electric

p—

additive treating device 200 (1f they are more than one, they

can be preferably, but not necessarily, electrically connected

one another 1n parallel), only schematically 1llustrated 1n

Figure 4, mounted in/on the drum 50.

pl—

Preferably, the components of the interface block 611 could be

integrated 1n the power receiver unilit 63.

In a further advantageous embodiment, for example the one

shown 1n Fig. 5, the power receiver unit 63 has multiple coils

630, each coi1l 630 preferably supplyving, through 1ts own

interface block 611, one or more respectilve electric additive

treating device 200.

A further advantageous embodiment 1s shown 1n Fig. 6. In this

embodiment, on the drum 50 there 1s fixed an i1nterface unit

6l, together with the power receiver unit 63 and the one or

more electric additive treating device 200. The interface unit

pl—

ol can be supplied by a dedicated reception coil 640 of the

recelver unit 63, as shown 1n Fig. 6, or 1t could be connected
1n parallel to the reception coil 630 supplying the electric

additive treating device(s) 200.

The 1nterface unit 61 has preferably a wireless connection 601

to transfer measurement data to the appliance control unit 60.

For example, the interface unit 6l could transfer to the

appliance control unit 60 measured temperatures 615 from

temperature measurement elements, not 1llustrated, positioned,

for example, 1n the lifters 500; this would allow, for

example, configuring washing cycles based on the real
temperature measured 1n the drum 50, and not extrapolated by

the temperature measured 1in the tub 30 that at the beginning

pl—

of the cycle can be very di:

pl—
—

ferent.

The i1nterface unit 61 could be for example positioned

p—

integrated 1n the i1solating support material 632 of the power
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receliver unit 63, or 1t could be positioned, for example, on

pp—
p—

the drum 50 rear wall 50b, preferably 1n a central regilion of

p—

the latter. The biliggest advantage of this position 1s that the

interface unit 61 components are not subject to the high

centrifugal forces.

In a further advantageous embodiment, not 1llustrated, the

electric power can be supplied to the electric additive

creating device(s) 200 by a sliding electric contact, not

11lustrated, configured for electrically connecting the

electric additive treating device(s) 200, mounted in/on the

drum 50, to a power supply device, not 1llustrated, mounted on

pl—

a not—-rotating part of the laundry washing machine 10 (e.dg.

the tub 30 or the cabinet 20), preferably electrically

pl—

connectable to the electric mains of a building.

pp—
p—

In the following, different possible advantageous embodiments

p—

of electric additive treating devices 200 according to the

invention will be described.

In general, an electric additive treating device 200 1s an

electric device (1.e. a device which 1s power supplied with

electric enerqgy) which is configured for treating washing

and/or rinsing additive(s) (for example a laundry detergent, a

laundry softener, bleach, etc.) 1n such a way to generate a

p—

solution of washing and/or rinsing additive (s) and water.

It 1s underlined that i1n this application the expression

“treating an additive” has to be understood as performing on

pl— pl—

"ect of causing 1t

such an additive an action that has the e

to mix with water and to generate a solution with the latter;

for example, Y“treating the additive” could mean “spraving

water on the additive”, or “pouring the additive into a

reservolr contalning water or agalinst a water flow”, or

“extracting the additive from a close contalner 1n such a way

that 1t can come 1nto contact with the water”, etc.

In a preferred embodiment, the electric additive treating

device 200 comprises an additive container 7 housed within the
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drum 50 and adapted to be filled with a washing and/or rinsing

additive 8, for example a laundry detergent, a laundry

softener, etc.

The additive container 7 1s preferably refillable, manually

(for example by opening a suitable 1id 77) and/or

automatically (for example by a suitable refilling system, not

11llustrated) .

Preferably, the electric additive treating device 200

comprises an electric apparatus configured for causing and/or

p—

enhancing the mixing of water with said washing and/or rinsing

additive.

Preferably, the electric apparatus 1s controlled by the

control unit 60, to which 1t 1s operative connected, for

example by a wireless data transmission system, not

11llustrated.

In a further advantageous embodiment, the electric apparatus

comprilses a dedicated control system, not 1llustrated, mounted

in/on the drum 50.

Preferably, but not necessarily, the dedicated control system

1s operatively connected to and controlled by the control unit

60 of the laundry washing machine 10.

In advantageous embodiments, like the ones 1llustrated in

attached Figures, the wireless power recelver unit 63 1s

configured for supplying electric power to the electric

pl—

apparatus of the electric additive treating device 200.

In advantageous embodiments, like the ones 1llustrated for

example 1n Fi1g.7 and Fi1g.8, the electric apparatus

p—

advantageously comprises an 1nlet pump 9 configured for

pumpling water 3 within the additive container 7, 1n such a way
that this water 3 contacts and mix with a washing and/or
rinsing additive 8 when the latter 1s contalned i1n the

additive container 7.
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Preferably, the 1nlet pump 9 1s controlled by the control unit

60, to which 1t 1s operative connected, for example by a

wlreless data transmission system.

In a further advantageous embodliment, the inlet pump 9

comprilises a dedilicated control system, not 1llustrated, mounted

in/on the drum 50.

In advantageous embodiments, like for example the ones

11lustrated 1n Figures 7 and ©, the wlreless power recelver

unit 63 1s configured for supplving electric power to the

inlet pump 9.

In advantageous embodiments, like for example the ones

11llustrated 1n Figures 7 and ©, the inlet pump 9 1s wired

connected to the wireless power recelver unit 63.

In advantageous embodiments, like for example the ones

p—

11lustrated 1in Fi1ig.7 and Fi1g.8, the discharge side of the

inlet pump 9 1s advantageously fluildly connected to the

p—

- the additive container 7, so as to pump water 3

internal o3

pl—

within the latter, and i1n particular within a region of the

latter in which a washing and/or rinsing additive 8 can be

placed.

In an advantageous embodiment, like for example the one

11llustrated in Figure 7, the 1nlet pump 9 1s advantageously

configured for drawing water contained 1n the washing tub 30,

and for pumping this water 3 within the additive container 7;

pl—

1n thilis case, the suction side of the 1Inlet pump 9 1s

g —
—

uldly

connected, for example by a suitable suction pipe 99, to the

external of the drum 50, and in particular to the internal of

the tub 30, 1n such a way to be able to draw water contailned

1n the latter. In this case, preferably, the control unit 60

pl—

(and/or the dedicated control system, 1f present) can be

configured for activating the i1nlet pump 9 when the angular

pl—

position of the drum 50 1s such that the suction pipe 1s 1n

contact with the water contained 1n the tub 30.
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In a further advantageous embodiment, as the one 1llustrated

for example 1n Figure 8, the 1nlet pump 9 1s preferably

configured for drawing water from a water reservolr 11 mounted

in/on the drum 50, and for pumping this water 3 within the

additive container 7.

Advantageously, the water reservoir 11 can be manually and/or

automatically refillable; 1n an advantageous embodiliment, the

water reservolr 11 can draw water from the i1nternal of the tub

30, for example during the rotation of the drum 50, or when

the drum 50 1s 1n a specific angular position.

In advantageous embodiments, like for example the ones

11llustrated 1n figures 7 and 8, the electric apparatus

comprises an outlet pump 12 configured for pumpling a solution

14 of water 3 and washing and/or rinsing additive 8 from the

p—

internal of the additive contalner 7 to the external of the

latter, so that such solution 14 can contact the laundry

contained 1n the drum 50.

Preferably, the outlet pump 12 1s controlled by the control

unit o0, to which 1t 1s operative connected, for example by a

wlreless data transmission system.

In a further advantageous embodiment, the outlet pump 12

comprilises a dedilcated control system, not 1llustrated, mounted

in/on the drum 50.

In advantageous embodiments, like for example the ones

11llustrated 1in Figures 7 and 8, the wlreless power recelver

unit 63 1s configured for supplving electric power to the

outlet pump 12.

In advantageous embodiments, like for example the ones

11lustrated 1in Figures 7 and 8, the outlet pump 12 1s wired

connected to the wireless power recelver unit 63.

In advantageous embodiments, like for example the ones

11lustrated 1in Figures 7 and 8, the electric apparatus

comprises an electric mixer 23 configured for i1mproving the
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pl—

mixing of water 3 and washing and/or rinsing additive 8

contalned 1n the additive container 7.

The electric mixer 23 can comprise, for example, an auger, oOr
screw Oor spilral mixed, mounted within the additive contailiner
7, in such a way to stir a washing/rinsing additive 8

contained therein.

Preferably, the electric mixer 23 1s controlled by the control

unit 60, to which 1t 1s operative connected, for example by a

wlreless data transmission system.

In a further advantageous embodiment, the electric mixer 23

comprilses a dedicated control system, not 1llustrated, mounted

in/on the drum 50.

In advantageous embodiments, like for example the ones

11lustrated 1in Figures 7 and 8, the wlreless power recelver

unit 63 1s configured for supplving electric power to the

electric mixer 23.

In advantageous embodiments, like for example the ones

11llustrated 1n Figures 7 and 8, the electric mixer 23 1s wired

connected to the wireless power recelver unit 63.

In further advantageous embodiments, like for example the ones

11lustrated 1n Figures 9 and 10, the electric apparatus

comprises an additive pump 13 configured for drawling a washing

p—

and/or rinsing additive 8 out of the additive container 7,

and, as 1t will be better explained in the following, pumplng

pl—

1t 1n a region of the laundry washing machine 10 where 1t can

contact and mix with water; 1n this case, preferably, the
washing and/or rinsing additive 8 contained in the additive
contalner 7 1s a liguid or a gel.

Preferably, the additive pump 13 1s controlled by the control

unit o0, to which 1t 1s operative connected, for example by a

wlreless data transmission system.

In a further advantageous embodiment, the additive pump 13

comprilises a dedilicated control system, not 1llustrated, mounted

in/on the drum 50.
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In advantageous embodiments, like for example the ones

11lustrated 1n Figures 9 and 10, the wireless power receiver

unit 63 1s configured for supplylng electric power to the

additive pump 13.

In advantageous embodiments, like for example the ones

11llustrated 1in Figures 9 and 10, the additive pump 13 1s wired

connected to the wireless power recelver unit 63.

In further advantageous embodiments, not 1i1llustrated, the

electric apparatus can comprise an electric pushing system,

p—
p—

assoclated to the additive contalner 7, and configured for

pushing washing and/or rinsing additive 8 out of the additive

pl—

container /7, so as to take 1t 1in a region of the laundry

washing machine 10 where 1t can contact and mix with water;

for example, this electric pushing system can comprise a

pp—
p—

cylinder—-piston system, 1n which the piston 1s configured for

moving within the additive contalner 7 1n such a way to reduce
its internal volume and pushing out washing and/or rinsing

additive 8 (which 1n this case 1s a liguid or a gel) contained

therein. Preferably, the electric pushing system 1s controlled
by the control unit 60, to which 1t 1s operative connected,

for example by a wireless data transmission system.

In a further advantageous embodiment, the electric pushing

system comprises a dedicated control system, not 1llustrated,

mounted in/on the drum 50.

In advantageous embodiments, not 1llustrated, the wireless

power receiver unit 63 1s configured for supplyling electric

power to the electric pushing system.

In advantageous embodiments, not 1llustrated, the electric

pushing system 1s wilired connected to the wireless power

receilver unit o6©3.

In advantageous embodliments, li1ke the ones 1llustrated 1n

Figures 7 to 10, the electric additive treating device 200 1s

advantageously at last partially contained within a lifter 500

of the laundry washing machine 10.
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In advantageous embodiments, like for example the ones

11llustrated 1in attached Figures, the lifter 500 comprises a

11d or door 501 allowling the access to the electric additive

p—

treating device 200 or to a portion thereof.

In a preferred embodiment, the additive container 7 1s at last

partially housed within a lifter 500.

More preferably, like 1n the examples 1llustrated 1n Figures 7

co 10, the additive container 7 1s totally housed within a

lifter 500.

In an advantageous embodiment, like the one 1llustrated 1in

Figure 8, the water reservolr 11 1s housed, preferably totally

housed, within a lifter 500, more preferably within the same

lifter 500 1n which the additive container 7 1s housed.

In an advantageous embodiment, 1like the ones 1llustrated 1in

attached Figures, the electric apparatus 1s at last partially

housed within a lifter 500.

In an advantageous embodiment, the electric apparatus 1S

totally housed within a lifter 500.

For example, 1n the advantageous embodiments 1llustrated in

figures 7 and 8, the 1nlet pump 9 and the outlet pump 12 are

totally housed within a lifter 500.

In the advantageous embodiments 1llustrated in figures 9 and

10, the additive pump 13 1s advantageously totally housed

within a lifter 500.

In an advantageous embodiment, like the one 1llustrated 1n

Figure 7, the suction pipe 99 1s connected to the 1nlet pump 9

within a lifter 500, and 1ts 1inlet 1s positioned outside the

lifter 500, and outside the drum 50, so as to be able to draw

water contained 1n the tub 30.

In advantageous embodliments, li1ke the ones 1llustrated 1n

Figures 7 and 8, the outlet pump 12 1s configured for pumpling

pl—

a solution 14 of water 3 and washing and/or rinsing additive 8

pl—

from the i1internal of the additive contalner 7 to the external

p—

of the lifter 500 wherein 1t 1s contained, and 1n particular
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to the 1nternal of the drum 50, so that such solution 14 can

contact the laundry contailined in the drum 50.

In an advantageous embodiment, like the one 1llustrated 1in

Fi1g. 9, the additive pump 13 1s configured for pumplng a

pl—

washing and/or rinsing additive 8, drawn out of the additive

pl—

container 7, to the external of the lifter 500, and within the

drum 50, so that this washing and/or rinsing additive 8 can

contact the water 3 entering the drum 50 through 1ts

pp—
p—

perforated lateral surface 50c¢, and mix with such water 3 for

p—

generating a solution 14 of water 3 and washing and/or rinsing

additive 8.

In a further advantageous embodiment, like the one 1llustrated

in Fig. 10, the additive pump 13 1s confligured for pumpling a

pl—

washing and/or rinsing additive 8, drawn out of the additive

p—

container 7, to the internal of the lifter 500, and more

p—

preferably the walls of the latter are perforated, so that

water 3 can enter the lifter 500 and mix with the washing

pl—

and/or rinsing additive 8 drawn out of the additive container

7 by the additive pump 13, and the solution 14 that 1s

generated can exilt the lifter 500 and go directly to the

p—

internal of the drum 50.

In advantageous embodiments, like for example the ones

11lustrated 1in figures 11 to 14, the additive container 7

comprises one or more perforated 1nlet walls 15 through which

a ligquid 3 can enter the additive contalner 7 so as to contact

a washing and/or rinsing additive 8 when the latter is

contalned 1n the additive container 7.

In advantageous embodiments, like for example the ones

11lustrated 1in figures 11 to 14, the additive container 7

comprilises one or more perforated outlet walls 16 through which

pl—

a solution 14 of water 3 and washing and/or rinsing additive 8

can exit the additive contailiner 7.
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In an advantageous embodiment, the perforated 1nlet walls 15

and the perforated outlet walls 16 coincide, totally or

partially.

In advantageous embodiments, like the ones 1llustrated in

Figures 11 to 14, the electric additive treating device 200

pl—

advantageously comprises a lifter 500 or a portion thereof.

In advantageous embodiments, the additive container 7

pl— p—

cer 500 or with a portion thereof; for

colncides with a 131

p—

example, 1n the advantageous embodiments of Figures 11 to 14,

the lifter 500 is configured for housing a washing and/or

rinsing additive, and therefore 1t 1s an additive contalner 7

according to the 1nvention.

In advantageous embodiments, like for example the ones

11lustrated in Figures 11 to 14, the additive container 7 1s

configured for containing a washing and/or rinsing additive

pod 17, which 1s, generally, a, preferably water-soluble,

pouch contalning highly concentrated laundry detergent,

softener and other laundry products.

In this advantageous case, the electric apparatus can

advantageously be or comprilise an electric perforating device

configured for plercing the additive pod 17 1n such a way that
washing and/or rinsing additive 3 contained therein leaks out

and can mix with water contained 1n the additive contailner 7.

It 1s highlighted that in this case the expression Y“pliercing

pl—

the additive pod 17" 1nclude any operation having the effect

p—

of producing a hole, or anvhow opening the pod 17, so that the

additive contained therein can come out.

In an advantageous embodiment, like for example the one

11lustrated 1n figures 11 to 13, the electric perforating

device comprises an electric actuator 18 configured for
selectively moving a piercing element 19 towards an additive
pod 17 contained 1n the additive contalner 7, until pilercing

this additive pod 17.
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Preferably, the electric actuator 18 1s controlled by the

pp—
p—

1or

control unit 60, to which 1t 1s operative connected,

example by a wilreless data transmilission system.

In a further advantageous embodiment, the electric actuator 18

comprilises a dedilicated control system, not 1llustrated, mounted

in/on the drum 50.

In advantageous embodiments, like for example the ones

11lustrated 1in Figures 11 to 13, the wireless power recelver

unit 63 1s configured for supplving electric power to the

electric actuator 13.

In advantageous embodiments, like for example the ones

11lustrated 1in Figures 7 and 8, the electric actuator 18 1s

wlired connected to the wireless power recelver unit 63.

In an advantageous embodiment, like for example the one

11lustrated 1in figures 11 to 13, the electric actuator 18 and

the piliercing element 19 are housed within the lifter 500

contalning the pod 17.

In a further advantageous embodiment, for example the one

11lustrated 1n Figure 14, the electric perforating device

pl—

comprises an electric water jet generator 21 configured for

selectilvely generating a water jJet 22 1mpinglng on an additive
pod 17 contained 1n the additive contailiner 7, 1n such a way to

plerce said additive pod 17.

Advantageously, the electric water jet generator 21 can take

water for producing the water jet 22 from the tub 30, and/or

from a dedicated reservoir, not 1llustrated, for example

mounted in/on the drum 50, optionally manually and/or

automatically refillable.

Preferably, the electric water jet generator 21 1s controlled

by the control unit 60, to which 1t 1s operative connected,

for example by a wilireless data transmilission system.

In a further advantageous embodiment, the electric water jet

generator 21 comprilises a dedicated control system, not

illustrated, mounted in/on the drum 50.
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In advantageous embodiments, like for example the one

11llustrated 1n Figure 14, the wireless power receiver unit 63

1s configured for supplyling electric power to the water jet

generator 21.

In advantageous embodiments, like for example the one

11llustrated in Figure 14, the water jet generator 21 1s wired

connected to the wireless power recelver unit 63.

In an advantageous embodiment, like for example the one

11llustrated 1n figure 14, the water jet generator 21 1s housed

within the lifter 500 containing the pod 17.

p—

The functioning of the laundry washing machine 10 according to

the 1nvention will be described 1n the following only 1n

pl—

relation to the functioning of the electric additive treating

device (s) 200.

With reference to the embodiment 1llustrated 1n Fig. 7, after

a washing and/or rinsing additive 8 has been loaded in the
additive contalner 7, the laundry can be loaded 1n the drum

50.

During a washing or rinsing process, clean water can be loaded

pl—

1n the washing tub 30; after taking the drum 50 (1f needed) 1n

an angular position 1n which the suction pipe 99 1s 1n contact
wlth the water contained 1n the tub 30, the 1nlet pump 9 can
be activated, so as to draw such water 3 and take 1t 1nto the
additive contaliner 7, where 1t contacts and mixes with the
washing and/or rinsing additive 8 contained therein, producing
a solution 14.

p— p—

The electric mixer 23, 1f present, can be activated for

p—

improving the mixing of water 3 and washing and/or rinsing

additive 8.

Then the outlet pump 12 can be activated, for pumplng a

pl—

solution 14 of water 3 and washing and/or rinsing additive 8

pl—

from the 1nternal of the additive container 7 to the external

pl—

of the latter, and 1n particular to the 1nternal of the drum

50, where the laundry 1s positioned.
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In this way, such solution 14 directly contacts the laundry

p—

contained 1n the drum 50, effectively wetting the latter, and

p—
p—

fect.

ensuring an optimal washing and/or rinsing e:

p—

The functioning of the embodiment 1llustrated 1n Fig. 8

pl—

differs from the one of Figure 7 only because 1in the

pl—

embodliment of Figure 8 the inlet pump 9 draws water 3 from a

water reservoir 11 mounted in/on the drum 50, and not from the

pl—

bottom of the tub 30.

p—

With reference to the embodiment of Fig. 9, after a washing

and/or rinsing additive 8 has been loaded in the additive

contalner 7, the laundry can be loaded 1n the drum 50.

During a washing or rinsing process, water can be loaded 1nto

the tub 30, 1n such a way that 1t enters the drum 50 through

1ts perforated lateral surface 50c¢; the additive pump 13 draws

p—

the washing and/or rinsing additive 8 out of the additive

p—

contalner 7, and pumps 1t out of the lifter 500, and within

the drum 50, so that this washing and/or rinsing additive 8

can contact the water 3 entering the drum 50 through 1ts

pl—

perforated lateral surface 50c¢, and mix with such water 3 for

pl—

generating a solution 14 of water 3 and washing and/or rinsing

additive 8.

In this way, such solution 14 directly contacts the laundry

p—
p—

contalned in the drum 50, effectively wetting the latter, and

pl—
—

fect.

ensuring an optimal washing and/or rinsing e:

pl—

The functioning of the embodiment 1llustrated 1n Fig. 10

pl—

differs from the one of Fig. 9 only because 1n the embodiment

p—

of Fig. 10 the additive pump 13 pumps the washing and/or

rinsing additive 8 within the lifter 500, which are

p—

perforated; the water present in the tub 30 enters the lifter

500 through 1ts perforated walls, mixes with the washing

and/or rinsing additive 8, and forms a solution 14 that exits

pl—

the lifter 500 and goes to the internal of the drum 50 through

the perforated walls of the lifter 500.
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pl—

With reference to the embodiment of Figures 11, 12 and 13,

after a washing and/or rinsing pod 17 has been loaded in the
additive contalner 7 (Fig. 11), the laundry can be loaded 1n

the drum 50.

During a washing or rinsing process, water can be loaded 1nto

the tub 30, 1n such a way that 1t enters the drum 50 through

1ts perforated lateral surface 50c.

Flectric actuator 18 can be actuated for moving the plercing
element 19 towards the additive pod 17, until pilercing this
additive pod 17 (Fig. 12).

The washing and/or rinsing agent 8 exist the pod 17, and mixes

wilith water 3 contalned i1in the tub 30, which enters the drum 50

through 1ts perforated lateral surface 50c¢c, and the additive

p—

container 7 through the perforated 1nlet wall(s) 15 of the

latter. Water and washing and/or rinsing agent produce a

washing and/or rinsing solution 14 that exits the additive

contalner through the perforated outlet wall(s) 16, and

directly contacts the laundry contained in the drum 50,

pl—

effectively wettling the latter, and ensuring an optimal

pre—  p—

washing and/or rinsing effect.

p—

The functioning of the embodiment i1llustrated i1n Fig. 14

p—

differs from the one of Figures 11-13 only because 1n the

p—

embodiment of Fig. 14 the pod 17 1s plerced using an electric

water jet generator 21.

It 1s seen therefore how the invention achieves the proposed

alm and objects, there being provided a laundry washing

p—

machine which, by generating the solution of water and washing

and/or rinsing additive directly within the drum, and

therefore exactly where the laundry 1s positioned, ensures

pl—
—

that all the laundry, or most of 1t, 1s e:

pl—
—

fectively treated

pl—

with the solution of water and washing and/or rinsing

additive.

pl—

In addition, since the solution of water and washing and/or

rinsing additive 1s generated directly within the drum, 1t 1is
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pl—

Nno more necessary producing a high amount of such a solution

(since 1t 1s no more requires to fill conduits and/or the

p—
p—

bottom of the tub with such a solution, like 1n cited prior

p—

art), and therefore the consumption of washing/rinsing

additives 1s reduced.

In addition, generating the solution directly within the drum

pl—
—

fect of the

guarantees that the washing/rinsing e:

washing/rinsing additive contained in such a solution is not

reduced before reaching the laundry.

In addition, the inventive solution does not reqgquire providing

an additive housing associliated to the casing, and therefore,

with respect to the known prior art, there 1s more free space

pl—

within the cabinet of the washing machine, which could be

p—

used, for example, for 1ncreasing the load capacity of the

machine.

In the advantageous embodliment 1n which the electric additive
treating device 1s electrically powered by a wilreless power
receiver unit mounted in/on the drum, and to which the
electric power 1s wlreless transmitted by a power transmitter

unit associated to the cabinet and/or to the tub, separately

from the drum, 1t 1s also possible avoiding sliding contacts

(and the related wear and tear problems) for transmitting

p—

electric power between a not—-rotating part of the washing

machine (the cabinet or the washing tub) and the drum, and

pl—

therefore the reliability of the washing machine 1s 1mproved.
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Claims
A laundry washing machine (10) comprising:

1.

a cabinet (20),

a washing tub (30) housed inside sailid cabinet (20),
a

drum (50) rotatably housed inside said tub (30),

characterized by comprising

an electric additive treating device (200) mounted in/on said

drum (50) and configured for treating a washing and/or rinsing

additive (8) loaded within said drum (50) 1n such a way to

p—

generate within said drum (50) a solution (14) of said washing

and/or rinsing additive (8) and water (3).

2. A laundry washing machine (10), according to claim 1,

wherein saild electric additive treating device (200) comprises

an additive contaliner (7)) housed within said drum (50) and

adapted to be filled with a washing and/or rinsing additive
(8), and

an electric apparatus (9, 12, 23, 18, 13, 21) configured for

causing and/or enhancing the mixing of water (3) with said

washing and/or rinsing additive (8).

3. A laundry washing machine (10), according to claim 2,

whereln said electric apparatus (9, 12, 23, 18, 13, 21)

comprises an inlet pump (9) configured for pumping water (3)
within said additive container (7), 1n such a way that said
water (3) contacts and mix with a washing and/or rinsing
additive (8) when the latter 1s contalned 1n said additive

contalner (7).

4., A laundry washing machine (10), according to claim 3,

wherelin said 1nlet pump (9) 1s configured for drawlng water
contalned in said washing tub (30) and pumping sald water (3)

wilithin said additive container (7).

5. A laundry washing machine (10), according to claim 3,

wherein said i1nlet pump (9) 1s configured for drawing water

from a water reservoir (11) mounted in/on said drum (50) and

pumplng sald water (3) withilin said additive container (7).
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B

o. A laundry washing machine (10), accordling to one or more of
claims 2 to 5, whereiln

sald electric apparatus (9, 12, 23, 18, 13, 21) comprises an

outlet pump (12) configured for pumping a solution (14) of

water (3) and washing and/or rinsing additive (8) from the

p— p—

internal of said additive container (7) to the external of the

latter.

B

7. A laundry washing machine (10), according to one or more of

claims 2 to 6, whereilin said additive container (7) comprises

one or more perforated i1nlet walls (15) through which a liguid
(3) can enter sailid additive container (/) so as to contact a
washing and/or rinsing additive (8) when the latter is

contained 1n said additive container (7).

)

3. A laundry washing machine (10), according to one or more of

claims 2 to 7, whereiln said additive container (/) comprilises

one or more perforated outlet walls (16) by which a solution

(14) of water (3) and washing and/or rinsing additive (8) can

ex1lt sald additive container (7).

)

9. A laundry washing machine (10), according to one or more of

claims 2 to 8, whereln said electric apparatus (9, 12, 23, 18,

13, 21) comprises an electric mixer (23) configured for

pl—

improving the mixing of water (3) and washing and/or rinsing

additive (8) contained 1n said additive container (7).

10. A laundry washing machine (10), according to one or more

p—

of claims 2 to 9, wherein said electric apparatus (9, 12, 23,

18, 13, 21) comprises an additive pump (13) configured for

drawing a washing and/or rinsing additive (8) out of said

ph—

additive container (7), and pumpling 1t 1n a region of said

laundry washing machine (10) where 1t can contact and mix with

water (3).

11. A laundry washing machine (10), according to one or more

p—

of claims 2 to 10, wherein saild additive container (7) 1s

configured for containing a washing and/or rinsing additive
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pod (17), and wherein said electric apparatus (9, 12, 23, 18,

13, 21) comprises an electric perforating device (18, Z21)

configured for plercing said additive pod (17) 1n such a way
that washing and/or rinsing additive (3) contained therein

leaks out and can mix with water contained 1n said additive

contalner (7).

12. A laundry washing machine (10), according to claim 11,

whereln saild electric perforating device (18, 21) comprises an

electric actuator (18) configured for selectively moving a
plercing element (19) towards an additive pod (17) contained

1n sald additive container (/7), until piercing said additive

pod (17).

13. A laundry washing machine (10), according to claim 11 or

12, wherein said electric perforating device (18, 21)

comprilises an electric water jet generator (21) configured for
selectively generating a water jet (22) 1mpilinglng on an
additive pod (17) contained 1n said additive container (7), 1n

such a way to pierce said additive pod (17).

14. A laundry washing machine (10), accordling to one or more

ph—

of claims 2 to 13, comprising

at least one lifter (500), hollow, protruding from the lateral

internal surface (50c¢c) of said drum (50), towards the internal

of the latter, whereln said electric additive treating device

(200) 1s at last partially contained within said lifter (500),

p—

or 1t comprises sald lifter (500) or a portion thereof.

15. A laundry washing machine (10), according to claim 14,

whereln said additive container (7) 1s at last partially

housed within said lifter (500).

16. A laundry washing machine (10), according to claim 15,
wherein sailid additive contailiner (7) 1s totally housed within

sald lifter (500).
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17. A laundry washing machine (10), according to claim 14,

pl—

whereln salid additive container (7)) coilncides with said lifter

p—

(500) or with a portion thereof.

18. A laundry washing machine (10), according to one or more

p—

of claims 14 to 17, wherein said electric apparatus (9, 12,
23, 18, 13, 21) 1s at last partially housed within said lifter
(500) .

19. A laundry washing machine (10), according to claim 18,
wherein said electric apparatus (9, 12, 23, 18, 13, 21) 1s
totally housed within said lifter (500).

20. A laundry washing machine (10), according to one oOr more

of claims 14 to 19, wherein said lifter (500) comprises a lid

or door (501) allowing the access to said electric additive

p—

treating device (200) or to a portion thereof.

21. A laundry washing machine (10), according to claim 10 and

to claims 15 or 16, whereilin said additive pump (13) 1s

configured for drawing a washing and/or rinsing additive (8)

pl—

out of saild additive contalner (7) and pumpling 1t within said
lifter (500).

22. A laundry washing machine (10), according to claim 10, and

to claims 15 or 16 or 17, wherein said additive pump (13) 1s

configured for drawing a washing and/or rinsing additive (8)

pl—

out of saild additive contalner (7) and pumplng 1t outside said
lifter (500).

23. A laundry washing machine (10), according to one or more

p—

of the previous claims, comprising:

a wlreless power transmitter unit (62) associated to said

cabinet (20) and/or to said washing tub (30) separately from

sald drum (50), and arranged for wireless transmitting
electric power to a wireless power recelver unit (63) mounted

in/on said drum (50),
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wherein said wireless power receiver unit (63) 1s configured

for supplying electric power to said electric additive

treating device (200).

24 . A laundry washing machine (10), according to claim 23, and

pl—

to one or more of claims 2 to 22, whereln said wilireless power

recelver unit (63) 1s arranged for supplying electric power to

salid electric apparatus (9, 12, 23, 18, 13, 21).

B

25. Laundry washing machine (10) according to one or more of
claims 23 or 24, whereln said electric additive treating
device (200) 1s wired connected to sald wilreless power
recelver unit (63).

p—
p—

26. Laundry washing machine (10) according to one or more of

claims 23 to 25, whereilin sald wilreless power transmitter unit

p—

(62) 1s electrically connected to an electrical system of said

laundry washing machine (10).

2'7. Laundry washing machine (10) according to claim 260,

wherein saild wilireless power transmitter unit (62) 1s wired

pl—

electrically connected to said electrical system of said

laundry washing machine (10).

28. Laundry washing machine (10) according to one Oor more Or
claims 23 to 27, whereilin sald wilreless power transmitter unit

(62) 1s mounted in/on said washing tub (30).

29. Laundry washing machine (10) according to claim 23,

wherein the power transmitter unit (02) and the power receilver

unit (63) are positioned, one opposlite to the other, fixed

respectively to said washing tub (30) and to said drum (50),

parallel one another, and to a plane perpendicular to the

pl—

rotation axis of said drum (50).

pl—
—

30. Laundry washing machine (10) according to one or more of

claims 23 to 29, wherein saild wireless power transmitter unit

(62) comprises a transmission coll (620) generating a magnetic

fi1eld and saild wireless power recelver unit (63) comprilises a
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reception coi1il (630) generating power from the magnetic field
generated by said transmission coill (620) and supplyving the

generated power to said electric additive treating device
(200) .

31. Laundry washing machine (10) according to claim 30,

characterized 1n that said transmission coil (620) and said

reception coi1l (630) are aligned, centered and parallel one

)

another, and to a plane perpendicular to the rotation axis of
said drum (50).

32. Laundry washing machine (10) according to claim 31,
whereln sailid transmission coll (620) and said reception coil
(630) have a common radilius dimension approximately equal to

the drum (50) external radius and are distanced 1n axial

direction by a distance lower than their radius.

33. Laundry washing machine (10) according to claim 32,
whereln sailid transmission coll (620) and said reception coil
(630) are distanced 1n axial direction by a distance lower

than 10 cm.

34. Laundry washiling machine (10) according to clalm 33,

wherein said transmission coil (620) and said reception coil
(630) are distanced 1n axilial direction by a distance lower

than 5 cm.

B

35. Laundry washing machine (10) according to one or more of
claims 23 to 34, whereln said wireless power recelver unit
(63) comprilses a recelver magnetic shielding member (631), and

sald wilreless power transmitter unit (62) comprilises a

Ccransmission magnetic shieldling member (621).

36. Laundry washing machine (10) according to claim 35 when

depending on one or more of claims 30 to 34, wherein said
recelver magnetic shielding member (631) 1s positioned between
sald reception coil (630) and said drum (50) side, and the

transmission magnetic shielding member (621) 1s positioned
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between sald transmission coil (620) and said washing tub (30)

silde.

37. Laundry treating apparatus (10) according to claim 35 or

36, wherein said recelver magnetic shielding member (631) 1s

pl—

positioned on the opposite side of said reception coil (630)

wilith respect to said wireless power transmitter unit (62).

38. Laundry treating apparatus (10) according to claim 35 or

36 or 37, wherein said transmission magnetic shieldling member

p—

1s (621) positioned on the opposite side of saild transmilission

coll (620) with respect to said wireless power recelver unit
(63) .

39. A laundry washing machine (10), according to one or more

p—

of the preceding claims, wherein said washing and/or rinsing

additive (8) 1s or comprises a fabric detergent and/or a

fabric softener.

40. A laundry washing machine (10), according to claim 2 or to
one or more claims dependling on claim 2, whereln said laundry
washing machine (10) comprilises a control unit (60) managing

p—

operations of said laundry washing machine (10), and wherein

sald electric apparatus (9, 12, 23, 18, 13, 21) 1s controlled
by said control unit (60), to which 1t 1s operatively

connected.

41. A laundry washing machine (10), according to claim 40
wherein said electric apparatus (9, 12, 23, 18, 13, 21) 1s
operatively connected to said control unit (60) by a data

transmission system.

42 . A laundry washing machine (10), according to claim 2 or to
one or more claims depending on claim 2, wherein said electric
apparatus (9, 12, 23, 18, 13, 21) 1s controlled by a dedicated

control system mounted in/on said drum (50).
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43. A laundry washing machine (10), according to claim 4Z
whereln said dedicated control system 1s operatively connected

to and controlled by said control unit (60).

44, A laundry washing machine (10), according to claims 40 or

41, when depending on claim 4,

p—

whereln a suction side of said inlet pump (9) 1s fluidly

pl—

connected by a suction pipe (99) to the i1internal of said tub
(30),

wherein said control unit (60) 1s configured for activating

p—

sald inlet pump (9) when the angular position of said drum

(50) 1s such that said suction pipe (99) 1s 1n contact with

water (3) contained 1n said tub (30).

45. A laundry washing machine (10), according to claims 42 or

pl—

43, when depending on claim 4, whereln a suction side of said

inlet pump (9) 1s fluidly connected by a suction pipe (99) to
the internal of said tub (30),

wherein saild dedicated control system 1s configured for

activating said 1nlet pump (9) when the angular position of
sald drum (50) 1s such that said suction pipe (99) 1s 1n

contact with water (3) contained 1n said tub (30).

46. A laundry washing machine (10), according to claim 2 or to

one or more claims depending on clailm 2, whereilin said additive

container (7) is manually and/or automatic refillable.

47. A laundry washing machine (10), according to claims 5 and
14, or to a clalm depending on claims 5 and 14, wherein said

reservolr (11) 1s housed, partially or totally, within said
lifter (500).

48. A laundry washing machine (10), according to claims 10 and

to claim 16 or 17 or to a claim depending on claim 10 and to

claim 16 or 17, wherein said additive pump (13) 1s configured

for pumping a washing and/or rinsing additive (8), drawn out

pl— p—

of said additive container (7), Lo the external of said lifter
(500), and within said drum (50).
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49. A laundry washing machine (10), according to claims 10 and

to claim 16 or 17 or to a claim depending on claim 10 and to

claim 16 or 17, wherein said additive pump (13) 1s configured

for pumping a washing and/or rinsing additive (8), drawn out

ph—

of said additive container (7), Tto the

pl— pl—

internal of said lifter (500), and wherein the walls of the

latter are perforated, so that water (3) can enter said lifter

(500) and mix with the washing and/or rinsing additive (8)

p—

drawn out of said additive container (/) by said additive pump

(13), and the solution (14) that 1s generated can exit said

p—

lifter (500) and go directly to the 1nternal of said drum
(50) .

50. Method for operating a laundry washing machine (10)

comprising a cabinet (20), a washing tub (30) housed 1inside

salid cabinet (20), a drum (50) rotatably housed i1inside said

cablinet (20), an electric additive treating device (200)

mounted in/on said drum (50) and configured for treating a
washing and/or rinsing additive (8) loaded within said drum

(50) 1n such a way to generate within said drum (50) a

solution (14) of said washing and/or rinsing additive (8) and
water (3),

sald method comprises:

- loading a washing and/or rinsing additive (8) within said
drum (50) ;

— loading laundry within said drum (50);

— activating said electric additive treating device ((200) for

pl—

causing the mix of said washing and/or rinsing additive (8)

wlith water (3) and generating said solution (14) within said
drum (50) ;

— providing said solution (14) to said laundry loaded within
said drum (50).

51. Method for operating a laundry washing machine (10),
according to claim 50, wherein said laundry washing machine
(10) comprilses a wireless power transmilitter unit (62)

associated to said cabinet (20) and/or to said washing tub

(30) separately from said drum (50), and arranged for wilreless

transmitting electric power to a wilireless power recelver unit
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(63) mounted in/on said drum (50), wherein said wireless power

recelver unit (63) 1s configured for supplying electric power

to said electric additive treating device (200), wherein said

method comprises:

— wilreless supplying electric power from said wilireless power
transmitter unit (62) to said wireless power recelver unit
(63) ;

— supplying electric power from said wlireless pPoOwer recelver

unit (63) to sailid electric additive treating device (200), so

that the latter can be activated.
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