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HOUSEHOLD APPLIJANCE WITH AT LEAST ONE LIFTER
COMPRISING MEANS FOR CONTAINING WASHING AGENTS

DESCRIPTION

The present invention relates to a household appliance, in particular adapted to
carry out at least one wash treatment on textile items, according to the preamble
of claim 1.

Laundry washing machines are generally provided with a drawer-type washing
agent dispenser, which comprises one or more washing agent compartments
adapted to be filled with volumes of washing agents. The washing agents are
released by means of a water flow which, by passing through said compartments,
carries said washing agents to the wash tub. The laundry washing machines
known in the art therefore comprise a dedicated hydraulic circuit for carrying the
washing agents to the tub. ‘Such a circuit consists of a considerable number of
components, including one or more valves (generally there are two valves: one
for carrying prewash-specific detergent and omne for carrying wash-specific
detergent). Consequently, in prior-art laundry washing machines said circuit
contributes significantly to the cost of the machine.

Besides, prior-art laundry washing machines suffer from the drawback of
requiring much time for mounting the washing agent dispenser and the hydraulic
circuit components: said time extends the overall production time of washing
machines. Furthermore, since the components of said hydraulic circuit (especially
the valves) are subject to failure, it follows that the presence of said circuit
reduces the reliability of washing machines, resulting in possible inconvenience
for both the manufacturer and the user. Finally, the dispenser and the associated
hydraulic circuit are bulky inside the cabinet of the washing machine, which
space could otherwise be used for housing other devices. As far as the drawer-
type dispenser is concerned, it must also be said that, in addition to a portion of
the internal volume of the cabinet, it also occupies a portion of the front surface
of laundry washing machines (precisely that portion of the front which
corresponds to the visible surface of the drawer-type dispenser and which allows

the users to access the dispenser in order to fill it with washing agents), so that
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the presence of a drawer-type dispenser considerably reduces the surface
available to user interface devices and may even compromise the harmony of the
laundry washing machine.

The object of the present invention is to overcome the above drawbacks in a
simple and economical way.

Said object is achieved through the household appliance incorporating the
features set out in the annexed claims, which are intended as an integral part of
the present description.

The general idea at the basis of the present invention is to provide a household
appliance, in particular adapted to carry out at least one wash treatment on textile
items, being without the traditional drawer-type dispenser and the associated
hydraulic circuit.

In order to provide such a household appliance, the Applicant has thought of
associating means adapted to contain washing agents with one of the components
being present inside the appliance: said component, in particular, meets the
requirement of coming into contact with water during the operation of the
household appliance. In particular, the Applicant has found the so-called "lifter"
(i.e. the element adapted to drag and/or lift the textile items during the
treatments) to be the component most suited to being associated with means for
containing washing agents.

The present invention will become apparent, together with its further advantages,
from the following detailed description and from the annexed drawings, which
are supplied by way of non-limiting example, wherein:

e Tig.l shows schematically a household appliance according to the present
invention;

e Fig.2 shows schematically a particular component, precisely a lifter, of the
household appliance according to the present invention;

e Fig.3A shows schematically a first sectional view of the component illustrated
in Fig.2 and

e Fig.3B shows schematically a second sectional view of the component
illustrated in Fig.2, the section plane of Fig.3B being the same as that of Fig.3A.

Fig.1 illustrates a household appliance, in particular adapted to carry out at least
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one wash treatment on textile items, which represents a possible embodiment of
the present invention, described herein by way of non-limiting example. The
household appliance of Fig.1 will hereafter be referred to as “washing machine™:
it is worth specifying that the term “washing machine” includes any household
appliance which is capable of carrying out at least one wash treatment on textile
items (and therefore also the appliance traditionally called “washing/drying
machine”), whether of the front-loading or top-loading type. Preferably, the
appliance called “washing machine” can also carry out at least one spin treatment
on textile items, according to which a certain quantity of water is wrung out from
the textile items by moving them at a speed being much higher than the speed
used for the wash treatment. As a non-limiting example of the household
appliance according to the present invention, Fig.l shows a substantially front-
loading washing machine.

The washing machine 1 comprises a rotating drum 3, adapted to contain the
textile items to be treated, and at least one element 9, adapted to drag and/or lift
the textile items during the wash treatment, which comprises means for
containing washing and/or additive agents. Hereafter, the dragging and/or lifting
element 9 will be referred to as “lifter”, this name being commonly used in this
technical field.

The drum 3 is a hollow cylindrical element, which can rotate about its axis 8. It
comprises two substantially circular walls extending perpendicularly to the axis 8
and a cylindrical surface extending parallel to the axis 8; one of the two circular
walls comprises a circular aperture for loading the textile items, and the surface
comprises a plurality of holes for allowing the water used during the wash
treatment to flow through; said drum can be made of plastic material or metal.
The drum 3 is located inside a tub adapted to contain water and used for carrying
out a wash treatment on textile items. The drum 3 can be accessed by the user
through a door connected to the cabinet 10 of the washing machine by means of
one or more hinges.

The lifter 9 is special, since it comprises means for containing washing and/or
additive agents; typically there will also be a plurality of traditional lifters 8§0;90
(preferably three or four), which may be made of plastic, preferably coated with a
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layer of soft and/or elastic material: in this way, the textile items are not subject
to the slight damages due to fouling and/or friction against the lifters during the
rotation of the drum 3.

The lifter 9 is secured to the drum 3 in such a way that it is adjacent to the inner
face of the drum 3, in particular to the inner face of the surface of the drum 3.
Like any other lifters 80;90 possibly present in the washing machine 1, it may be
made of plastic material and coated with a layer of a soft and/or elastic material.
However, it may differ in shape and volume from the other lifters 80;90 possibly
present in the washing machine 1.

The agents, in particular detergents, may be loaded into the respective container
means comprised in the lifter 9 in different ways. For example, according to a
particularly simple and economical embodiment of the lifter 9, on the outer
surface of the lifter a slot may be obtained for loading agents therethrough (the
slot may preferably be used for loading powder or liquid detergents). As an
alternative to said slot, a lid may be used (the lid can be used by the user for
comfortably and easily loading any kind of detergent, even tablets). As a further
alternative, the lifter may be so provided as to comprise at least one removable
element (e.g. a cover), which allows the user of the washing machine 1 to load
the agents more easily. Still for the purpose of making it easier to load the
washing agents into the lifter 9, the connection between the lifter 9 and the drum
3 may be a removable connection: thus, the user can first load the agents into the
respective means, outside the washing machine 1, and then secure the lifter 9 to
the drum 3.

The container means comprised in the lifter 3 are characterized by self-releasing
the agents, and therefore they do not require a dedicated hydraulic circuit for
carrying the agents to the wash tub. According to the embodiment example of
Fig.2, during the operation of the washing machine 1 the lifter 9 comes directly
in contact with the water (contained in the wash tub), which can access said
container means freely through suitable apertures adapted to put the wash tub in
communication with the agent container means. The shape of said apertures and
the position thereof on the lifter 9 are optional and may be provided in many

different ways for the purposes of the present invention: by way of example, it is
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conceivable to provide suitable holes to prevent the agents from flowing out
while they are being loaded (e.g. by locating them in high positions) and to allow
the water to enter the lifter 9, or else, if there is an agent loading slot, said slot
may also be exploited to allow the water to enter the lifter 9. Once it has reached
the container means, the water washes away the agents (also by dissolving them,
e.g. powder detergents), which are then immediately available to carry out the
wash treatment on the textile items being present inside the drum 3.

According to a particularly advantageous embodiment of the present invention,
the lifter comprises both means adapted to contain at least one washing agent and
means adapted to contain at least one additive agent, i.e. at least one agent like a
liquid softener.

Said additive agent is adapted, for example, to be dispensed and/or used during
the spin treatment, rather than during the wash treatment. In this embodiment, the
additive agent container means are associated with means adapted to first retain
the additive agent in the lifter 9 during the wash treatment and then to allow it to
be released during the spin treatment preceding the final rinse, wherein said
additive agent is normally used.

Fig.2 shows, by way of example and not by way of limitation, a lifter 9
manufactured according to the innovative teachings of the present invention. The
lifter 9 comprises two distinct compartments separated from each other: a first
compartment 12, for containing a washing agent, and a second compartment 18,
for containing an additive agent. The volume of said two compartments is such
that they can contain appropriate amounts of washing agents for carrying out a
wash treatment and/or appropriate amounts of additive agents for carrying out
one of the treatments requiring the use of additive agents: for example, the first
compartment 12 and the second compartment 18 may be so shaped as to contain
at least 300 cm® of detergent in powder and at least 120 cm® of liquid softener,
respectively. The positioning of the two compartments along the lifters 9 may be
such that the direction joining both compartments extends mostly axially (i.e.
said joining straight line is substantially parallel to the axis 8 of the drum 3): it
may be assumed that the first compartment 12 is arranged on the front portion of

the drum 3 (wherein the “front portion” is the portion adjoining the circular
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aperture of the drum 3 of the washing machine 1) and that the second
compartment 18 is arranged on the rear portion of the drum 3.

For loading the washing agent (e.g. detergent in powder, or liquid detergent, or
detergent in tablets), a slot 15 is obtained on the outer surface of the lifter 9,
which slot is located above the first compartment 12 and communicates
therewith, so that the washing agent poured in by the user through the slot 15
deposits by gravity within the first compartment 12. On the outer surface of the
lifter 9, means are also obtained which are adapted to ensure the spontaneous
release of the washing agents from the first compartment 12. In order to provide
this function, the slot 15 may advantageously be associated with a series of holes
16, located sideways relative to the first compartment 12, in high positions
relative to the bottom of the first compartment 12 and communicating therewith,
adapted to allow the water contained in the tub during the wash treatment to flow
into the first compartment 12 and wash away the washing agents.

For loading the additive agent (e.g. liquid softener, or bleach), a lid 19 is housed
on the outer surface of the lifter 9, which lid is used for obstructing a
corresponding inlet section 54 belonging to the second compartment 18. The user
opens the lid 19, loads the additive agent, which accumulates by gravity in the
second compartment 18, and then, before loading the textile items into the drum
3, closes the lid 19. Closing the lid 19 prevents the water contained in the tub
during the wash treatment from flowing into the second compartment 18 through
said inlet section 54 and from washing away the additive agent contained therein
into the tub.

In accordance with the typical peculiarity of additive agents of not being
effective during the wash treatment, but only during a dedicated treatment, the
lifter 9 is fitted with a system, associated with the second compartment 18 and
the lid 19, adapted to provide a time-selective release of additive agents from the
second compartment 18.

The factor, on which the above system perform is based to a selective release of
agents, in particular of the additive agent, may be, for example and preferably,
the rotation speed of the drum of the household appliance.

As a reminder, the rotation speed of the drum during the spin treatment (wherein



10

15

20

25

30

WO 2007/063368 PCT/IB2006/002630

rotation speeds @ of hundreds of revolutions per minute are reached) is
significantly higher than during the wash treatment (wherein rotation speeds @ of
tens of revolutions per minute are reached); as known, the spin treatment is used
for removing liquid (generally the rinse liquid) from the items being present in
the drum.

According to the present invention, one or more spin phases may be provided
(preferably short, e.g. lasting 10 seconds to 30 seconds), i.e. at high speed (e.g.
between 100 rpm and 1,500 rpm and preferably between 300 rpm and 700 rpm) in
order to release the washing and/or additive agents. Said short spin phases may
occur, for example, before or during the prewash treatment (to release the
prewashing agent), and/or before or during the wash treatment (to release the
washing agent), and/or before or during the rinse treatment (to release the
softening agent).

The system for releasing the additive agent from the second compartment 18 is so
provided as to be sensitive to the rotation speed @ of the drum 3: the additive
agent is released automatically when the value of the rotation speed @ of the
drum 3 exceeds a preset value @ . Said preset value ® is so determined as to be
both higher than the maximum rotation speed . reached during the wash
treatment and lower than the rotation speed wc of the drum 3 during the spin
treatment (m*=A.mL and @ =wc/B, wherein A and B are two coefficients being
both positive and greater than 1).

A possible system for releasing the additive agent from the second compartment
18 is shown in Fig.3A and Fig.3B, which are two sectional views obtained by
sectioning the lifter 9 according to a plane being orthogonal to the axis 8 of the
drum 3, at the level of the second compartment 18. Fig.3A differs from Fig.3B in
that Fig.3A illustrates said release system when the rotation speed © of the drum
3 is lower that the preset value ', whereas Fig.3B illustrates said release system
when the rotation speed @ of the drum 3 is higher than the preset value @ .
During the rotation of the drum 3, the eccentricity of the lifter 9 relative to the
axis of rotation represented by the axis 8 of the drum 3 remains essentially
constant and is approximately equal to r, wherein r is the radius of the drum 3. It

follows that a rotation speed @ produces a centrifugal acceleration of w”.r at the
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point where the lifter 9 is secured to the drum 3. The Applicant has therefore
conceived a system for releasing the additive agent from the lifter 9 which
comprises a mass 20, at least two different positions of the mass 20 being
possible relative to the second compartment 18, said positions comprising at least
a first position and a second position: the “first position” prevents the additive
agent from being released (see Fig.3A), whereas the “second position” allows the
additive agent to be released (see Fig.3B).

The additive agent may leave the lifter 9 through an outlet channel 77, which is
located under the second compartment 18 and communicates with the second
compartment 18 through the aperture 57. It is conceivable that the first position
of the mass 20 is a position wherein the mass 20, by obstructing the aperture 57,
forces the additive agent to remain within the second compartment 18 (as in
Fig.3A) and that the second position of the mass 20 is a position wherein the
mass 20 does not prevent the additive agent from leaving the second
compartment 18 (as in Fig.3B).

During the rotation of the drum 3, the mass 20, being an eccentric mass, is
subject a centrifugal force F=m.w’.r, wherein m is the mass value of the mass 20,
plus the value of the mass of the additive agent possibly being present on top of
the mass 20. The centrifugal force F, being dependent on the rotation speed @, is
used in order to obtain a displacement of the mass 20 from the first position to
the second position when the rotation speed @ of the drum 3 reaches the preset
value w . The additive agent is therefore released from the second compartment
18 of the lifter 9 when the centrifugal force acting on the mass 20 exceeds the
value F'=m.w .r. The system for releasing the additive agent from the lifter 9
also comprises a contrast spring 30, adapted to ensure that the mass 20 remains in
the first position relative to the second compartment 18 until the preset value ©
of the rotation speed w of the drum 3 has been reached. The rigidity of the
contrast spring 30 is so selected that the spring can exert a constant force being
equal and opposite to F* on the mass 20, when the mass 20 is in its first position.
In this way, the mass 20 only moves to the second position relative to the second
compartment 18 when the centrifugal force F becomes greater than F * (preferably

at the beginning of the spin treatment), thus allowing the additive agent to leave
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the lifter 9.

According to the present invention, by using the basic principle of the release
system shown in Fig.3A and Fig.3B it is possible to provide selective dispensing
devices containing several washing and/or additive agents. In fact, for example, it
is conceivable to provide a first container compartment associated with a first
release system, designed to dispense a first agent when the rotation speed of the
drum exceeds a first rotation speed value (e.g. 300-400 rpm), and a second
container compartment associated with a second release system, designed to
dispense a second agent when the rotation speed of the drum exceeds a second
rotation speed value (e.g. 500-700 rpm); the first and the second values are
different and may be determined simply through an appropriate choice of, for
example, the rigidity of the springs and/or the mass value of the displaceable
masses; the first agent is to be chosen for being dispensed before the second
agent.

Of course, the above-described solution may be extended with a greater number
of compartments, e.g. three or four; moreover, this solution combines particularly
well with the idea of using spin phases, preferably short spin phases, adapted to
release washing and/or additive agents.

As an alternative to the outlet channel 77, it is conceivable that the release of the
additive agent from the lifter 9 takes place as a result of a rotation of the second
compartment 18 about a hinge axis, said rotation being caused by the
displacement of the mass 20 from the first position to the second position relative
to the second compartment 18. Also, it is conceivable that the release of the
additive agent takes place through the very same section used for loading the
additive agent into the lifter 9, i.e. through the inlet section 54. In this case, the
first position of the mass 20 is a position wherein the mass 20 forces the lid 19 to
remain closed, while the second position is a position wherein the mass 20 does
not prevent the lid 19 from opening freely, thus allowing the additive agent to
leave the second compartment 18 through the inlet section 54.

In a household appliance according to the present invention, the washing and/or
additive agents may also be dispensed, at least partially, through thermal and/or

electric actuators; the use of a small electronic unit for controlling the
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distribution of the washing and/or additive agents should also be considered;
these components, like any electric power sources (such as batteries or
accumulators) will typically be comprised in the lifter 9.

The present invention, which clearly overcomes the aforementioned inherent
drawbacks of those household appliances comprising a drawer-type washing
agent dispenser and a dedicated hydraulic circuit for washing away the washing
agents to the tub, has been described by the Applicant with reference to a
particular embodiment example, but it is apparent that many variants of the
present invention are possible for those skilled in the art and that all said variants

still fall within the scope defined by the appended claims.
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CLAIMS

1. Household appliance (1), in particular adapted to carry out at least one wash
treatment on textile items, comprising a rotating drum (3) adapted to contain the
textile items to be treated, and at least one element (9) adapted to drag and/or lift
the textile items during the treatment, characterized in that said element (9)
comprises means adapted to contain washing and/or additive agents.

2. Appliance (1) according to claim 1, wherein said element (9) is secured to
said drum (3) in such a way as to be adjacent to the inner face of said drum (3),
in particular to the inner face of the surface of said drum (3).

3. Appliance (1) according to claim 1 or 2, wherein said element (9) is made of
plastic material.

4. Appliance (1) according to claim 3, wherein said element (9) is coated with a
layer of a soft and/or elastic material.

5. Appliance (1) according to claim 1 or 2 or 3 or 4, wherein said element (9)
comprises at least one part being detachable from said drum (3).

6. Appliance (1) according to any of the preceding claims, wherein said element
(9) is removably connected to said drum (3).

7. Appliance (1) according to any of the preceding claims, wherein said element
(9) comprises a first compartment (12), adapted to contain in particular a washing
agent, and a second compartment (18), adapted to contain in particular an
additive agent.

8. Appliance (1) according to claim 7, wherein said washing agent is a detergent
in powder, or a detergent in tablets, or a liquid detergent.

9. Appliance (1) according to claim 7 or 8, wherein said additive agent is a
liquid softener or bleach.

10. Appliance (1) according to claim 7 or 8 or 9, wherein said element (9)
comprises means for loading said washing agent into said first compartment (12)
and/or said additive agent into said second compartment (18), said loading means
preferably comprising at least one slot (15) and/or at least one 1lid (19).

11. Appliance (1) according to any of the preceding claims, wherein said element
(9) comprises at least one system for releasing a washing and/or additive agent,

which system is sensitive to the rotation speed (@) of said drum (3).
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12. Appliance (1) according to claim 11, wherein said release system is so
provided that said washing and/or additive agent is released automatically when
the value of the rotation speed of said drum (3) exceeds a preset value (@*).

13. Appliance (1) according to any of claims 7 to 10 and according to claim 11 or
12, of the type adapted alsoto carry out at least one spin phase, characterized in
that said release system is adapted to release an agent from said first and/or said
second compartment during said spin phase. t

14. Appliance (1) according to claim 11 or 12 or 13, wherein said release system
comprises a mass (20), said mass (20) being able to take at least two different
positions, said at least two different positions comprising a first and a second
position, said first position being such as to prevent said agent from being
released and said second position being such as to allow said agent to be
released.

15. Appliance (1) according to claim 14, wherein said release system also
comprises a contrast spring (30), adapted to ensure that said mass (20) remains in
said first position until said preset value (@w*) of the rotation speed (m) of said

drum (3) has been reached.
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