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(57) A washing machine (1) comprising a fall duct
(16) which connects a detergent container (14) to an in-
take passage (17) extending through an annular seal (8)
into a laundry drum (11) so as to convey a mixture of
mains water and detergent from the detergent container
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(13), through the intake passage (17), directly into the
laundry drum (11), wherein the fall duct (16) forms an
auxiliary opening (46) forming an overflow wall (47) for
an overflow of liquid by bypassing the intake passage
(17) in the event of a blockage in the fall duct (16).
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Description

[0001] The presentinvention relates to a device and a
method for washing laundry, in particular a domestic
washing machine.

[0002] The washing machines and combo washer dry-
ers of the background art and the washing and drying
methods implemented thereby, although satisfactory in
many respects, involve a high consumption of water,
electricity and detergent and do not always achieve the
desired washing results, in particular, in the presence of
stains which would require a treatment with a more con-
centrated detergent solution with respect to that usually
present in domestic washing machines.

[0003] Inordertoreduce the consumption of water and
detergent, it is known to equip washing machines with
recirculation systems which remove the washing liquid
from the bottom of the tub (where it accumulates even
before wetting the laundry inside the drum) and reintro-
duce it into the laundry drum so that a reduced volume
of liquid is repeatedly poured onto the laundry to be
washed.

[0004] Such recirculation systems usually use an elec-
tric recirculation pump which, however, consumes elec-
tricity and does not recirculate a concentrated washing
solution, but instead a washing solution diluted into a
considerable amount of water.

[0005] The mains water and the detergent, introduced
into the washing tub, instead of acting immediately and
intensely with the laundry, are introduced into the tub by
gravity, allowing them to initially accumulate on the bot-
tom of the washing tub, and require energy to be pumped
(in the case of a washing system with recirculation) or
dragged/lifted upwards again (by rotating the laundry
drum) and dropped on the bottom of the laundry drum or
thereinside, where they finally come into contact with the
laundry.

[0006] Furthermore, during the early washing steps,
the detergent is not yet completely transferred from the
detergent drawer into the washing tub and the detergent
portion brought into the tub is not uniformly mixed with
the water but tends to deposit on the bottom of the tub.
Consequently, during the early washing steps the con-
centration of detergent in the laundry is undesirably low.
[0007] Known automatic washing systems and meth-
ods are also generally lacking an initial step of direct
"soaping" of the laundry, possibly accompanied by rub-
bing, which is usual in hand washing and of great help
for a targeted and economical use of detergent.

[0008] Washing machines are also known in which a
solution of water and detergent is introduced directly into
the front opening of the drum, by means of a duct which
extends from the outside of the washing tub to an opening
formed in an annular seal arranged between the front
opening of the washing tub and the front opening of the
housing of the washing machine. These known solutions
obviate an excessive dilution of the detergent but, ac-
cording to the inventors, have further room for improve-
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ment.

[0009] For example, the convex surface of the glass
of the porthole door conventionally extends in the trajec-
tory of the flow of water and detergent so that, undesir-
ably, the flow of water and detergent is withheld and guid-
ed along the inner surface of the glass of the porthole
door downwards and, through the gap between the an-
nular seal and the drum, at least part of the flow flows
into the washing tub, instead of directly impacting the
laundry inside the drum.

[0010] A further issue of the known solutions for intro-
ducing water and detergent through the annular seal be-
tween the washing tub and the housing of the washing
machine is due to the very narrow space in the seal area.
In the event of partial or total obstruction of this very nar-
row space, for example, due to a garment or due to a
lump of detergent not completely dissolved, the flow of
water and detergent may not flow inside the drum, and
the consequent blockage causes arise in the level of the
liquid in the duct with a consequent overflow of the liquid
at the detergent drawer towards the outside of the wash-
ing machine.

[0011] A further disadvantage of known solutions for
introducing water and detergent through the annular seal
between the washing tub and the housing of the washing
machine is the risk of the impermeability in the hydraulic
connections between the duct and the elastomeric seal
and the structure (of the seal and of the duct/nozzle) un-
desirably complex and difficult to achieve by injection
molding.

[0012] Itis therefore the main object of the present in-
vention to provide a washing machine and a washing
method having improved features and such to obviate at
least some of the drawbacks mentioned with respect to
the background art.

[0013] Specific objects of the embodiments of the in-
vention are the increase of the washing efficiency, a bet-
ter control of the direction of the flow of water and deter-
gent directly towards the laundry inside the drum, a re-
duction of the risk of unwanted leaks in case of obstruc-
tion of the passage of the flow to the seal, a structure
which is simple and easy to construct by injection molding
and to mount, as well as a reliable and resistant hydraulic
connection.

[0014] These andotherobjects are achieved by means
of a washing machine comprising:

- a housing forming a front opening for loading the
laundry delimited by a front annular edge,

- a washing tub adapted to contain a washing liquid,
arranged in the housing and forming a fore opening
for loading the laundry delimited by a fore annular
edge,

- an annular elastomeric seal, extending about the
front opening and about the fore opening and fixed
to the fore edge and front edge,

- a porthole door which is constrained to the housing
and movable from an open position to a closed po-
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sition, in which an inner surface of the door engages
the annular seal, so as to close the front opening and
the fore opening,

- alaundrydrum supported inside the washing tub and
forming a drum opening at the fore opening of the
washing tub,

- a detergent container adapted to contain a deter-
gent,

- afirst supply valve which is connectable to the water
supply system and a first supply duct which connects
the first supply valve in flow communication to the
detergent container, so as to supply mains water to
the detergent container,

- afall duct which connects the detergent container in
flow communication to an intake passage formed in
the annular seal, between the front edge and the fore
edge, so as to convey a mixture of said mains water
and said detergent from the detergent container,
through the intake passage, directly into the laundry
drum.

[0015] In accordance with a first independent aspect,
the washing machine comprises an intake nozzle insert-
ed into the intake passage and forming:

- atubular portion having an inlet end, and

- aflattened portion connected to the tubular portion
in a transition region, opposite to the inlet end, and
having a free outlet end facing the interior of the
drum,

[0016] in which the flattened portion is folded, or in-
clined with respect to the tubular portion, away from the
inner surface of the door in the closed position,

[0017] in which the intake passage of the annular seal
forms:

- atubular seat extending in the longitudinal direction
and protruding towards a radially outer side of the
annular seal and having an inlet opening on said
radially outer side,

- aflattened seat bordered with the tubular seat in a
transition area, opposite to the inlet opening, and
having an outlet opening on a radially inner side of
the seal,

in which said tubular seat accommodates said tubular
portion and said flattened seat accommodates said flat-
tened portion, and

in which a lower end portion of the fall duct, the tubular
seat of the intake passage and the tubular portion of the
intake nozzle are inserted into each other and tightened
together.

[0018] By virtue of the inclination or folding of the flat-
tened portion of the intake nozzle, the flow of water and
detergent coming out from the outlet end enters deeper
into the drum and does not meet the inner surface of the
porthole door.
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[0019] Furthermore, by virtue of the particular shape
of the intake nozzle and of the intake passage, as well
as by virtue of the insertion and tightening of the lower
end portion of the fall duct with the tubular seat of the
intake passage and with the tubular portion of the intake
nozzle, a sure and repeatable positioning of the intake
nozzle, a waterproof and resistant hydraulic connection,
as well as an overall simple, robust and easily assembled
structure are obtained.

[0020] The highly concentrated detergent mixture, in-
stead of ending up on the bottom of the washing tub, is
dispensed or sprayed directly on the laundry inside the
laundry drum. Due to the rotation of the drum, the laundry
is arranged from the beginning along a "satellite" ring
along the circumferential wall of the drum, exposing a
large surface to the jet of the detergent mixture.

[0021] According to a further independent aspect, the
fall duct forms an auxiliary opening, in a higher position
with respect to the position of a lower end portion, said
auxiliary opening forming an overflow wall for a safety
overflow which allows a safe and controlled emptying of
the fall duct 16 in the event of obstruction of the intake
passage or of the intake nozzle.

[0022] The auxiliary opening may be connectable or
connected to a corresponding receiving opening formed
in a wall of the washing tub. Thereby, the overflowed
liquid is unloaded in a controlled manner directly into the
washing tub.

[0023] Further advantageous aspects of the invention
will become apparent from the following description of
some embodiments thereof, given by way of non-limiting
example, with reference to the accompanying Figures,
in which:

- Figure 1 shows a diagrammatic view of a washing
machine according to an embodiment of the inven-
tion;

- Figure 2 shows a detergent container, a fall duct and
an annular seal, mutually assembled, of the washing
machine according to an embodiment;

- Figure 3 shows a disassembled view of the detergent
container, the fall duct, the annular seal, as well as
an intake nozzle, of the washing machine according
to an embodiment;

- Figures 4 and 5 show, from different points of view,
the fall duct, a detail of the annular seal forming an
intake passage, as well as the intake nozzle, of a
washing machine according to an embodiment,

- Figure 6 shows a perspective view of the fall duct
according to an embodiment;

- Figures 7, 8 and 9 show views of the intake nozzle
according to an embodiment,

- Figure 10 shows a detail of the washing machine
according to an embodiment, in which the detergent
container, the fall duct, the washing tub, the annular
seal with the intake passage and a tightening clip,
as well as the laundry drum, are visible

- Figure 11 shows a sectional view according to a sec-
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tional plane which crosses the fall duct, the washing
tub, the annular seal with the intake passage and
the tightening clip, as well as the laundry drum,

- Figure 12 shows a sectional view according to a sec-
tional plane which crosses the detergent container,
an overflow opening of the fall duct and the washing
tub, and in which an upper end of the fall duct is
detached from the detergent container,

- Figure 13 shows a side view of a detail of the washing
tub, of the annular seal and of the fall duct.

[0024] With reference to the Figures, a washing ma-
chine 1 comprises:

- a housing 2 forming a front opening 3 delimited by
a front annular edge 4 for loading and extracting the
laundry,

- awashing tub 5 adapted to contain a washing liquid,
arranged in the housing 2 and forming a fore opening
6 delimited by a fore annular edge 7,

- an annular elastomeric seal 8, extending about the
front opening 3 and about the fore opening 6 and
fixed to the fore 7 and front 4 edges,

- aporthole door 9 which is constrained to the housing
2 and movable, for example rotatable, from an open
position (in which the openings 3, 6 are free) to a
closed position, in which an inner surface 10 of the
door engages the annular seal 8, so as to close the
front opening 3 and the fore opening 6,

- alaundry drum 11 supported inside the washing tub
5 and forming a drum opening 12 at the fore opening
6 of the washing tub 5,

- adetergent container 13 adapted to contain a deter-
gent,

- a first supply valve 14 which is connectable to the
water supply system and a first supply duct 15 which
connects the first supply valve 14 in flow communi-
cation to the detergent container 13, so as to supply
mains water to the detergent container 14,

- afallduct 16 which connects the detergent container
14 in flow communication to an intake passage 17
extending through the annular seal 8, between the
front edge 4 and the fore edge 7, so as to convey,
in particular by virtue of a gravitational effect, a mix-
ture of said mains water and said detergent from the
detergent container 13, through the intake passage
17, directly into the laundry drum 11.

[0025] According to an embodiment, the washing ma-
chine 1 comprises an intake nozzle 18 inserted into the
intake passage 17 and forming:

- atubular portion 19 having an inlet end 20,

- aflattened portion 21 connected to the tubular por-
tion 19 in a transition region 22, opposite to the inlet
end 20, and having a free outlet end 23 facing the
interior of the drum 11.
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[0026] The flattened portion 21 is folded, or inclined
with respect to the tubular portion 19, away from the inner
surface 10 of the door 9 in the closed position.

[0027] Theintake passage 17 is formed by the annular
seal 8 and forms:

- atubular seat 24 protruding towards a radially outer
side of the annular seal 8 and having an inlet opening
25 on said radially outer side,

- a flattened seat 26 bordering with the tubular seat
24 in a transition area 27, opposite to the inlet open-
ing 25, and having an outlet opening 60 on a radially
inner side of the seal 8.

[0028] The tubular seat 24 accommodates the tubular
portion 19 and the flattened seat 26 accommodates the
flattened portion 21.

[0029] A lower end portion 28 of the fall duct 16, the
tubular seat 24 of the intake passage 17 and the tubular
portion 19 of the intake nozzle 18 are inserted into each
other and tightened together.

[0030] By virtue of the inclination or folding of the flat-
tened portion 21 of the intake nozzle 18, the flow of water
and detergent coming out from the outlet end 23 enters
deeper into the laundry drum 11 and is not attracted and
diverted by the inner surface 10 of the porthole door 9.
[0031] Furthermore, by virtue of the particular shape
of the intake nozzle 18 and of the intake passage 17, as
well as by virtue of the insertion and tightening of the
lower end portion 23 of the fall duct 16 with the tubular
seat 24 of the intake passage 17 and with the tubular
portion 19 of the intake nozzle 18, a sure and repeatable
positioning of the intake nozzle 18, a waterproof and re-
sistant hydraulic connection, as well as an overall simple,
robust and easily assembled structure are obtained.

Detailed description of the intake nozzle 18

[0032] According to an embodiment, the tubular por-
tion 19 is substantially cylindrical, for example, with a
circular or oval section, and extending along a longitudi-
nal direction 29. The flattened portion 21 has a length 30
in said longitudinal direction 29, a width 31 in a first trans-
verse direction 32 perpendicular to the longitudinal direc-
tion 29, and a height 33 in a second transverse direction
34 perpendicular to the longitudinal direction 29 and to
the first transverse direction 32.

[0033] Inaview in the first transverse direction 32, the
height 33 of the flattened portion is tapered from the tran-
sition region 22 to the free outlet end 23 and the flattened
portion 21 is folded or inclined in a divergent manner from
the longitudinal direction 29.

[0034] According to an embodiment, the flattened por-
tion 21 forms an outer wall/surface 35 facing the front
opening 3 and an opposite inner wall/surface 36 facing
the interior of the laundry drum 11, in which the outer
wall/surface 35 has an externally convex shape, for ex-
ample, curved in a continuous or uniform manner, while
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the opposite inner wall/surface 36 has an externally con-
cave shape, for example, consisting of two substantially
planar portions 36’, 36" mutually oriented at an obtuse
angle (Figures 7, 8, 9).

[0035] This geometric configuration reconciles the
need for areduced resistance to the flow inside the intake
nozzle 18, in particular on the outer side of the curve
where the speed of the flow is greater, with the need for
a positioning of the intake nozzle 18 by means of a shape
coupling, facilitated by a geometry with non-gradual edg-
es and corners.

[0036] With afurther advantage, on the side of the out-
er wall/surface 35, the tubular portion 19 terminates at
the start of the flattened portion 21, while, on the opposite
side of the inner wall/surface 36, the tubular portion 19
extends beyond the start of the flattened portion 21, over-
lapping the latter by more than 30%, preferably more
than 50%, of the length 30 thereof (Figure 7).

[0037] This ensures a better flow continuity inside the
intake nozzle 18 and a better geometric coupling of the
intake nozzle 18 with the intake passage 17.

[0038] According to an embodiment, in the transition
region 22, the intake nozzle 18 forms an outer widening
step 37 from the tubular portion 19 to the flattened portion
21. Similarly, in the transition area 27, the intake passage
17 forms an inner step 38 having a substantially comple-
mentary shape to the shape of the outer step 37.
[0039] This allows an insertion of the inlet nozzle 18
from the inside of the seal 8 to a certain positioning abut-
ment, formed by the support between the inner 38 and
outer 37 steps.

[0040] Advantageously, the outer step 37 is larger in
the first transverse direction 32 and smaller or absent in
the second transverse direction 34.

[0041] In aview inthe second transverse direction 34,
the flattened portion 21 widens starting from the transition
region 22 to the free outlet end 23, for example, the flat-
tened portion has a substantially trapezoidal shape (Fig-
ure 8). This allows to give the free outlet end 23 an elon-
gated and narrow slit shape such as to produce a flow
or jet of liquid in the shape of a tent or blade which im-
proves the effectiveness of the soaping of the laundry
contained in the laundry drum 11.

Detailed description of the intake passage 17

[0042] According to an embodiment, the intake pas-
sage 17 has an inner shape substantially complementary
to the outer shape of the intake nozzle 18. This further
improves the watertight sealing of the seal 8 and the po-
sitioning of the intake nozzle 18.

[0043] Accordingto an embodiment (Figures 2, 5, 11),
the annular seal 8 forms, in addition to one or more seal-
ing lips 58 intended to be engaged by the inner surface
10 of the door 9, a first rib or bellow fold 39 protruding
radially inwards and extending circumferentially, as well
as a second lip 40 protruding radially inwards and ex-
tending circumferentially and covering a gap between
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the washing tub 5 and the laundry drum 11, in which the
intake passage 17 is formed directly in the second lip 40,
and the second lip 40 is separated from the first rib or
fold 39 by a groove (not a through groove!) or circumfer-
ential counter fold 59. This prevents the intake nozzle 18
from undesirably stiffening the first rib or fold 39 and,
therefore, reducing the elastic bending capacity thereof.
[0044] With afurther advantage, at the intake passage
17 the first rib or fold 39 has a recess 41, for example, in
the shape of an arch. Such recess 41 obviates a violation
of space between the first rib or fold 39 and the outer
contour of the intake passage 17 during the injection
molding of the seal 8.

[0045] According to an embodiment (Figure 11), the
lower end portion 28 of the fall duct 16 is inserted or fitted
(externally) over the tubular seat 24 of the intake passage
17 which, in turn, internally accommodates the tubular
portion 19 of the intake nozzle 18, and a tightening clip
43 (or band) is externally applied about the lower end
portion 28 of the fall duct 16.

Detailed description of the fall duct 16

[0046] According to an embodiment, the fall duct 16
has a substantially tubular and cylindrical upper portion
42, for example, with an oval or circular section, for a
connection of the fall duct to the detergent container 13,
the aforesaid lower end portion 28, also preferably cylin-
drical and tubular, as well as an intermediate bellow-
shaped portion 44, or with a corrugated or wavy wall, to
facilitate the correct orientation of the lower end portion
28 independently of the position and configuration of the
detergent container 13.

[0047] According to a further embodiment, between
the upper portion 42 and the lower end portion 28 a de-
viation (offset) portion 45 may be formed, which realizes
a transverse deviation of the flow trajectory in a direction
tangent with respect to the annular seal 8 or, in other
words, a double deviation of the flow trajectory, for ex-
ample, by means of a transverse tubular section con-
necting to each other two pipe sections oriented in pre-
dominantly radial directions (with respect to the annular
seal 8) and spaced apart with respect to each other in a
circumferential direction with respect to the annular seal
8 or with respect to an axis of rotation of the laundry drum
11 (Figures 2, 4, 6).

[0048] This particular geometry brings the fall duct 16
closer to the washing tub 5 and favors a further saving
of space. Furthermore, the geometry with a transverse
deviation of the flow trajectory forms an internal accumu-
lation sink 49 whose function will be described below.
[0049] Preferably, the deviation portion 45 is formed
between the bellow portion 44 and the lower end portion
28.

[0050] According to a further embodiment (Figures 6,
12) and according to a further independent aspect of the
invention, the fall duct 16 forms an auxiliary opening 46,
in a higher position with respect to the position of a lower
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end portion 28 and forming an overflow wall 47 for a safety
overflow which allows a safe and controlled emptying of
the fall duct 16 in the event of obstruction of the intake
nozzle 18.

[0051] According to an embodiment, the auxiliary
opening 46 with the overflow wall 47 is formed in an upper
part of the deviation portion 45, while a lower part of the
deviation portion 45 forms an accumulation space 49, in
other words a lowered sink, such as not to cause the
level of the liquid to rise beyond the overflow wall 47
during the operation of the intake nozzle 18 without ob-
structions. Such accumulation space or lowered sink 49
may also be made with geometries different with respect
to that of the deviation portion 45 shown in the Figures.
[0052] Accordingto a further aspect, the deviation por-
tion 45 is oriented so as to guide the flow of water and
detergent, during operation without obstructions, ata dis-
tance from the overflow wall 47, to avoid unwanted over-
flows of liquids in the absence of liquid accumulation.
[0053] Accordingtoafurtherembodiment, the auxiliary
opening 46 may form a connection flange for a connec-
tion to a corresponding receiving opening 48 formed in
a front wall of the washing tub 5 (Figure 12). Thereby,
the overflowed liquid is unloaded in a controlled manner
directly into the washing tub 5.

The auxiliary opening 46 and the overflow wall 47 are
positioned at the receiving opening 48 of the (fore wall
of the) washing tub 5, for example, the position of the
auxiliary opening 46 coincides with the position of the
receiving opening 48 and the overflow wall 47 may be
formed or positioned inside the receiving opening 48 and,
possibly, onthe same plane ofthe fore wall of the washing
tub 5.

Figure 6 shows, for example, that the fall duct forms a
single or double connection flange 61 externally about
the auxiliary opening 46 and the overflow wall 47, in which
the connection flange 61 engages an edge of the receiv-
ing opening 48 of the washing tub 5.

Advantageously, the level of a free overflow edge 62 of
the overflow wall 47 is below: a lower bottom wall of the
detergent container 13 or an intermediate bellow-shaped
portion (44) of the fall duct (16),

and above:

- the lower end portion of the fall duct 16 or the intake
passage 17 or the free outlet end 23 of the intake
nozzle 18. A vertical distance between the free over-
flow edge 62 and the lower end portion of the fall
duct 16 or the intake passage 17 or the free outlet
end 23 of the intake nozzle 18 is shorter than a ver-
tical distance between the free overflow edge 62 and
the lower bottom wall of the detergent container 13.
The fall duct 16 extends from the detergent container
13 downwards, to the intake passage 17, so as to
feed the intake nozzle 18 by virtue of the gravitational
effect of the water.

[0054] Alternatively, the fall duct 16 feeds the intake
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nozzle 18 due to the pressure of the mains water or the
effect of pumping means of the washing machine 1 which
act on the mains water or on the mixture of detergentand
mains water.

Detailed description of the washing machine 1

[0055] A drain duct 51, associated with a drain pump
52, is connected to the bottom 50 of the washing tub 5,
to remove the washing liquid from the tub 5 and to control,
together with the one or more supply solenoid valves 14,
14’ the level of liquid inside the tub 5.

[0056] To heat the washing liquid contained in the tub
5, an electrical resistor 53 may be provided, arranged
inside the tub 5, in particular, on the bottom of the tub
50, inthe gap between the wall of the tub 5 and the laundry
drum 11.

[0057] For shaking and mixing the laundry with the
washing liquid, the laundry drum 11 may be activated in
rotation by means of an electric motor 54 and a trans-
mission 55, for example, a belt transmission.

[0058] The operation of the washing machine 1 is con-
trolled by an electronic control unit 56, operatively con-
nected to a user control interface 57 positioned on an
outer wall of the housing 2, and which allows to select
the washing cycles and the features thereof. In response
to the selection made by the user by means of the user
interface 57, the control unit 56 controls the various com-
ponents of the washing machine 1 to automatically wash
the laundry.

[0059] In one embodiment, the control unit 56 is con-
figured so as to rotate the laundry drum 11 and simulta-
neously introduce or spray the mixture of water and de-
tergent through the intake nozzle 18 inside the laundry
drum 11.

[0060] Thereby, the rotary motion and the centrifugal
force arrange and distribute the laundry in an annular
area along the side wall (cylindrical or conical) of the drum
11 and continuously pass it under the jet of the water-
detergent mixture which thus reaches in a direct manner
a large laundry surface.

[0061] In addition to the first supply duct 15, a further
supply duct 15’ may be provided, connecting a second
supply valve 14’ in flow communication with the detergent
container 13 so as to direct a further flow of mains water
in the detergent container 13 and, by selecting and com-
bining the two independent flows (e.g., only the flow from
the first duct, only the flow from the second duct or a
cross flow from the first and second ducts), rinse deter-
gents and additives from different detergent compart-
ments of the detergent container 13.

[0062] The washing machine 1 may also comprise a
system for recirculating the washing liquid from the bot-
tom of the tub to the laundry drum, similarly to the recir-
culation systems described with reference to the back-
ground art.

[0063] Finally, the present invention also relates to the
washing method described with exemplary reference to
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the washing machine 1, the features of which are not
repeated herein for the sake of brevity.

[0064] Obviously, in order to meet contingent and spe-
cificneeds, further changes and variations to the washing
machine and the washing method according to the
present invention may be introduced by a person skilled
in the art without thereby departing from the scope of the
invention as defined by the following claims.

Claims
1. A washing machine (1) comprising:

- a housing (2) forming a front opening (3) de-
limited by a front annular edge (4),

-awashing tub (5) adapted to contain a washing
liquid, arranged in the housing (2) and forming
a fore opening (6) delimited by a fore annular
edge (7),

- an annular elastomeric seal (8), extending
about the front opening (3) and about the fore
opening (6) and fixed to the fore (7) and front (4)
edges,

- a door (9) which is constrained to the housing
(2) and movable from an open position to a
closed position, wherein an inner surface (10)
of the door engages the annular seal (8),
-alaundry drum (11) supported inside the wash-
ing tub (5) and forming a drum opening (12) at
the fore opening (6) of the washing tub (5),

- a detergent container (13) adapted to contain
a detergent,

- a first supply valve (14) which is connectable
to the water supply system and a first supply
duct (15) which connects the first supply valve
(14) in flow communication to the detergent con-
tainer (13), so as to supply mains water to the
detergent container (14),

- a fall duct (16) which connects the detergent
container (14) to anintake passage (17) extend-
ing through the annular seal (8), between the
front edge (4) and the fore edge (7), so as to
convey a mixture of said mains water and said
detergent from the detergent container (13),
through the intake passage (17), directly into the
laundry drum (11),

characterized in that the fall duct (16) forms an aux-
iliary opening (46) forming an overflow wall (47) for
an overflow of liquid bypassing the intake passage
(17) in the event of a blockage in the fall duct (16).

2. Awashing machine (1) according to claim 1, wherein
the auxiliary opening (46) is connected to a corre-
sponding receiving opening (48) formed in a wall of
the washing tub (5).
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3.

A washing machine (1) according to one of the pre-
ceding claims, comprising an intake nozzle (18) in-
sertedinto the intake passage (17), and which forms:

- a tubular portion (19) having an inlet end (20),
- aflattened portion (21) connected to the tubular
portion (19) in a transition region (22), opposite
to the inletend (20), and having a free outlet end
(23) facing the interior of the drum (11),

wherein the flattened portion (21) is folded, or in-
clined with respect to the tubular portion (19), away
from the inner surface (10) of the door (9) in the
closed position,

wherein the intake passage (17) is formed by the
annular seal (8) and forms:

- atubular seat (24) protruding towards a radially
outer side of the annular seal (8) and having an
inlet opening (25) on said radially outer side,

- a flattened seat (26) bordering with the tubular
seat (24) in a transition area (27), opposite to
the inlet opening (25), and having an outlet
opening (60) on a radially inner side of the seal

(8),

wherein the tubular seat (24) accommodates the tu-
bular portion (19) and the flattened seat (26) accom-
modates the flattened portion (21),

wherein alower end portion (28) of the fall duct (16),
the tubular seat (24) of the intake passage (17) and
the tubular portion (19) of the intake nozzle (18) are
inserted into each other and tightened together.

A washing machine (1) according to claim 3, wherein
the tubular portion (19) extends along a longitudinal
direction (29), the flattened portion (21) has a length
(30) in said longitudinal direction (29), a width (31)
in a first transverse direction (32) perpendicular to
the longitudinal direction (29), and a height (33) in a
second transverse direction (34) perpendicular to
the longitudinal direction (29) and to the first trans-
verse direction (32),

wherein, in a view in the first transverse direction
(32), the height (33) of the flattened portion is tapered
from the transition region (22) to the free outlet end
(23)andtheflattened portion (21)is folded orinclined
in a divergent manner from the longitudinal direction
(29).

A washing machine (1) according to claim 4, wherein
the flattened portion (21) forms an outer wall (35)
facing the front opening (3) and an opposite inner
wall (36) facing the interior of the laundry drum (11),
wherein the outer wall (35) has an externally convex
shape, curved in a continuous manner, while the op-
posite inner wall (36) has an externally concave
shape, consisting of two substantially planar portions



10.

1.

12.

13 EP 3 795 734 A1 14

(36’, 36") mutually oriented at an obtuse angle.

A washing machine (1) according to claim 5, where-
in, on the side of the outer wall (35), the tubular por-
tion (19) terminates at the start of the flattened por-
tion (21), while, on the side of the inner wall (36), the
tubular portion (19) extends beyond the start of the
flattened portion (21), overlapping the latter by more
than 30% of the length (30) thereof.

Awashing machine (1) accordingto one of the claims
from 3 to 6, wherein:

- in the transition region (22), the intake nozzle
(18) forms an outer widening step (37) from the
tubular portion (19) to the flattened portion (21),
and

- in the transition area (27), the intake passage
(17) forms an inner step (38) having a substan-
tially complementary shape to the shape of the
outer step (37).

Awashing machine (1) accordingto one of the claims
from 4 to 7, wherein, in a view in the second trans-
verse direction (34), the flattened portion (21) widens
from the transition region (22) to the free outlet end
(23) and the free outlet end (23) forms an elongated
and narrow slit.

A washing machine (1) according to one of the pre-
ceding claims, wherein:

- the annular seal (8) forms a bellow fold (39)
protruding radially inwards and extending cir-
cumferentially, as well as a lip (40) protruding
radially inwards and extending circumferential-
ly, which covers a gap between the washing tub
(5) and the laundry drum (11),

- the intake passage (17) is formed directly in
the second lip (40) and the second lip (40) is
separated from the first rib or fold (39) by means
of a circumferential groove or counter fold (59),
- at the intake passage (17), the first bellow fold
(39) has arecess (41) which eliminates a viola-
tion of space between the bellow fold (39) and
an outer contour of the intake passage (17).

A washing machine (1) according to one of the pre-
ceding claims, wherein the fall duct (16) forms an
intermediate bellow-shaped portion (44).

A washing machine (1) according to one of the pre-
ceding claims, wherein the fall duct (16) forms a de-
viation portion (45) which achieves a transverse de-
viation of the flow trajectory in a tangent direction
with respect to the annular seal (8).

Awashing machine (1) according to claim 11, where-
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13.

in the auxiliary opening (48) with the overflow wall
(47)isformedinan upper part of the deviation portion
(45), while a lower part of the deviation portion (45)
forms an accumulation space (49), or

wherein the deviation portion (45) is oriented so as
to guide the flow of water and detergent, during op-
eration without obstructions, at a distance from the
overflow wall (47).

A washing machine (1) according to claim 2, where-
in:

- the auxiliary opening (46) and the overflow wall
(47) are positioned at the receiving opening (48)
in a fore wall of the washing tub (5),

- the overflow wall (47) is positioned inside the
receiving opening (48),

- the fall duct (16) forms a connection flange (61)
extending externally about the auxiliary opening
(46) and the overflow wall (47), and the connec-
tion flange (61) engages an edge of the receiving
opening (48) of the washing tub (5).

14. A washing machine (1) according to claim 2, where-

15.

in:

- the level of a free overflow edge (62) of the
overflow wall (47) is below a lower bottom wall
of the detergent container (13) and above a low-
er end portion (28) of the fall duct (16),

- a vertical distance between the free overflow
edge (62) and the lower end portion of the fall
duct (16) is shorter than a vertical distance be-
tween the free overflow edge (62) and the lower
bottom wall of the detergent container (13).

Awashing method, comprising the steps of providing
a washing machine (1) according to one of the pre-
ceding claims and rotating the laundry drum (11)
while simultaneously introducing the mixture of wa-
ter and detergent through the intake nozzle (18) into
the laundry drum (11).
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