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(54) WASHING MACHINE

(57) A washing machine has a control system, a
treatment tub (3) with a discharge opening (12), a wash-
ing-agent dispenser device, an arrangement for loading
liquid into the tub (3), a discharge duct (14) having an
inlet connected to the discharge opening (12) of the tub
(3),and a pump (16) along the discharge duct (14). The
discharge duct (14) has a substantially S-shaped devel-
opment, with a lower transition region (14a) and an upper
transition region (14b), the transition regions (14a, 14b)
being in an intermediate position with respect to the inlet
and to an outlet of the discharge duct (14). One of the
discharge duct (14) and the tub (3) has a valve arrange-
ment (17) that includes a buoyant body (17a) and that is
operative substantially at the discharge outlet (12) of the

tub (3).
The control system (6) is pre-arranged for controlling

activation of the pump (17) in the course of a process of
loading of liquid (W) into the tub (3), and the valve ar-
rangement (17) is pre-arranged for preventing outflow of
liquid from the discharge opening (12) of the tub (3) when
the level of the liquid (W) in the discharge duct (14) is at
a height that is greater than the level of the liquid (W) in
the tub (3) and that is comprised between the lower tran-
sition region (14a) and the upper transition region (14b).

In the lower transition region (14a), branching off up-
wards from the discharge duct (14) is an auxiliary duct
(20) that is closed at its upper end (20a).
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Description

[0001] The present invention relates to washing ma-
chines, such as laundry-washing machines and washer-
dryers, and has been developed with particular reference
to the systems for discharge of liquid of these machines.

Prior art

[0002] Washing machines usually comprise a treat-
ment tub and means for delivering a certain amount of
water, drawn from a water mains, into the tub. The ma-
chine further comprises a device for dispensing washing
agents, which are introduced into the tub in order to form
with the water the treatment liquid that is to exert the
cleaning action on the laundry.
[0003] The tub has a discharge opening, through which
the liquid used for carrying out a washing or rinsing step
can be emptied out of the machine. Connected to this
opening is a discharge duct, the second end of which is
usually connected to the drains. The discharge duct usu-
ally comprises a siphon-shaped pipe, i.e., a pipe having
a substantially S-shaped development, in order to pre-
vent any possible reflux of liquid from the drains back
into the machine. The pipe usually has at least one por-
tion that rises along the body of the washing machine,
almost up to its top, which is followed by an upper tran-
sition region, basically consisting of a curvature down-
wards of the pipe. The outlet end of the pipe, downstream
of the transition region, is connected to the drains. Along
the discharge duct, in particular in a position underneath
the tub, a discharge pump is operative.
[0004] At start of a treatment step, the water is loaded
into the tub. In the case where the treatment step implies
the use of a washing agent, the water is frequently made
to pass through the corresponding dispenser device in
such a way that it entrains the washing agent. During
loading of the tub with water, part of the latter reaches
the discharge outlet, and then the initial stretch of the
discharge duct. In this step, it is thus possible for the
water to entrain into the discharge duct a part of the wash-
ing agent introduced into the tub, for example washing
powder that has not yet dissolved (arrangements of this
type are described for instance in WO 00/50684 A1 e GB
2090382 A, upon which the preamble of claim 1 is based).
[0005] In order to solve this problem, the use of valve
arrangements has been proposed, which comprise a
buoyant open/close element, substantially operative at
the discharge opening of the tub. During normal opera-
tion, when the water is loaded into the tub, a portion there-
of is free to flow through the discharge opening, thereby
pushing the buoyant open/close element downwards, in-
to a position of opening of a corresponding upper valve
seat. In this step, the buoyant open/close element rests
in general on a lower valve seat, which has peripheral
passages suitable for enabling in any case a seepage of
the water.
[0006] A volume of water occupies part of the dis-

charge duct, in particular its portion that extends under-
neath the tub. At the end of loading of the water into tub
the level of the water in the discharge pipe is at a height
that is equal to that of the level of the water contained in
the tub. In this condition, the buoyant open/close element
is in any case maintained by hydrostatic thrust at the
lower valve seat, i.e., in a position such as not to obstruct
the discharge opening of the tub.
[0007] To cause the buoyant open/close element to
rise and obstruct the upper valve seat, thereby preventing
further exit of liquid from the tub, it is necessary to activate
briefly the discharge pump, for example for a couple of
seconds, to cause part of the liquid to rise further in the
discharge pipe up to a level higher than that of the water
contained in tub. In this condition, the thrust of the water
present in the discharge duct, which tends to return to-
wards the tub, causes the buoyant open/close element
to rise as far as the position of closing of the upper valve
seat. Consequently, when then the laundry drum of the
washing machine is operated, agitation of the water due
to rotation of the drum does not bring about any further
passage of detergent, or of water with high concentration
of detergent, towards the discharge duct.
[0008] In an arrangement of this type, it may, however,
happen that the discharge pump remains active for a few
instants beyond the time strictly necessary to obtain the
rise in level of the liquid in the discharge duct. This length-
ening of the predefined time of activation of the pump
may be due to a wide range of reasons, such as for ex-
ample sudden changes in voltage or drifts of the control
electronics of the pump.
[0009] The increase in duration of activation of the
pump may bring about an excessive rise of the liquid in
the discharge duct, i.e., its rise up to the upper transition
region, to the point where it exceeds the uppermost point
of the discharge duct. This circumstance may cause trig-
gering of the so-called "siphon effect": in practice, after
the water has exceeded the uppermost point of the duct,
it starts to flow out along the descending stretch of the
duct itself, entraining along with it the entire liquid content
of the tub. The reason for this is the fact that, following
upon activation of the pump and triggering of the siphon
effect, the buoyant open/close element is brought to as-
sume its lowered position, corresponding to the lower
valve seat, and hence with the liquid that is free to flow
through the discharge opening of the tub.

Object and summary of the invention

[0010] The object of the present invention is basically
to overcome the aforesaid drawback in a simple and in-
expensive way. This and yet further objects, which will
emerge more clearly hereinafter, are achieved according
to the present invention by a washing machine having
the characteristics specified in the annexed claims. The
claims form an integral part of the technical teaching pro-
vided herein in relation to the invention.
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Brief description of the drawings

[0011] The characteristics and advantages of the in-
vention will emerge clearly from the ensuing detailed de-
scription, with reference to the annexed drawings, which
are provided purely by way of explanatory example and
in which:

- Figure 1 is a schematic representation of a washing
machine according to one embodiment of the inven-
tion; and

- Figures 2-7 are schematic views of a discharge ar-
rangement of a washing machine according to one
embodiment of the invention, in different operating
conditions.

Description of preferred embodiments of the invention

[0012] Reference to "an embodiment" or "one embod-
iment" in the framework of this description is meant to
indicate that a particular configuration, structure, or char-
acteristic described in relation to the embodiment is com-
prised in at least one embodiment. Hence, phrases such
as "in an embodiment", "in one embodiment", and the
like that may be present in various points of this descrip-
tion do not necessarily refer to one and the same em-
bodiment. Moreover, particular conformations, struc-
tures, or characteristics may be combined in any ade-
quate way in one or more embodiments. The references
used herein are only provided for convenience and hence
do not define the sphere of protection or the scope of the
embodiments. It is moreover pointed out that in what fol-
lows only the elements useful for an understanding of
the invention will be described, taking for granted that
the machine described hereinafter comprises all the oth-
er essential elements, in themselves known, necessary
for carrying out programs of washing of laundry.
[0013] With initial reference to Figure 1, designated as
a whole by 1 is a washing machine according to one
embodiment of the present invention. In the case exem-
plified, the machine 1 is a laundry-washing machine com-
prising a cabinet 2 housed within which is a treatment
tub 3. Rotatably mounted within the tub is a laundry drum
4, which can be driven in rotation via a motor 5. In the
case exemplified, the machine 1 is a machine in which
the drum 4 is rotatable about a substantially horizontal
axis, but not excluded from the scope of the invention is
the case of machines with vertical or inclined axis.
[0014] The machine 1 includes an arrangement for
loading liquid into the tub. In the case exemplified, this
arrangement comprises an electrical valve 6, controlled
by a control system 7 of the machine. An inlet of the valve
6 is connected, for example via a loading pipe (not rep-
resented), to a water mains supply 8. The outlet of the
valve 6 is connected - either directly or in derivation - to
a washing-agent dispenser device, designated as a
whole by 9. This device is of a conception in itself known
and comprises, for example, a hopper container, slidably

mounted in which is a drawer defining a plurality of com-
partments for containing various washing agents. The
arrangement is such that the water entering via the valve
6 is made to flow selectively in the compartments of the
aforesaid drawer so that the water - at least in some steps
of the loading process - entrains the washing agent en-
visaged for the specific step of the treatment cycle. For
this purpose, the dispenser device 9 is connected to a
duct 10 for delivery of the water and of the washing agents
into the tub. The loading system of course also includes
water-dispensing means (not represented), comprising
for example one or more pressure switches or a turbine
volume flow meter.
[0015] In the case exemplified, the tub 3 has a lower
sump, designated by 11, in the lowest point of which a
discharge opening 12 of the tub is defined. In the example
illustrated, positioned within the sump 11 is an electrical
heating element 13 for heating the washing liquid.
[0016] Designated as a whole by 14 is a discharge
duct, having an inlet that is connected to the discharge
opening 12 of the tub 3. The opposite end of the duct 14
is connected to the drains, represented schematically
and designated by 15. As may be noted, in the case ex-
emplified, the discharge duct 14 has a substantially S-
shaped development so as to present at least one as-
cending stretch 141 and one descending stretch 142, sep-
arated from one another by an upper transition region,
which is generally arched. This transition region basically
fulfils siphon functions, as explained in the introductory
part of the present description.
[0017] Operative along the discharge duct 14 is a dis-
charge pump 16, of a type in itself known, which is also
controlled by the control system 7. Designated as a whole
by 17 is a valve arrangement, including a buoyant body,
of the type already mentioned previously. The discharge
duct 14 may comprise, for example, a hose connected
to the delivery section of the pump 16 and a sleeve -
which may be bellows-shaped - that connects the dis-
charge opening 12 to the intake section of the pump 16.
[0018] In Figures 2-7 the discharge arrangement of the
machine according to one embodiment of the invention
is represented schematically. It should be noted that in
these figures the development in length of the discharge
duct 14 has been reduced, in particular as regards its
ascending stretch 141, for reasons of greater clarity of
representation.
[0019] From Figure 2, it may be clearly noted how, in
a preferred embodiment, the discharge duct 14 presents
a lower transition region, designated by 14a, and an up-
per transition region, designated by 14b. Preferably, the
transition regions 14a and 14b have a curved or arched
profile so that the discharge duct 14 is as a whole S-
shaped, with a lowermost point and an uppermost point,
which are identified in the lower and upper transition re-
gions, respectively. The transition region 14b is prefera-
bly comprised in a stretch of the duct 14 that extends
between the outlet 12 of the tub and the ascending stretch
141 of the duct 14 and does not necessarily have to be
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curved or arched in shape, provided that the lowermost
point of the duct 14 is in any case comprised in this region.
[0020] Figure 2 shows schematically also a possible
embodiment of the valve arrangement 17, the buoyant
body of which is designated by 17a. This buoyant body,
referred to hereinafter also as "open/close element",
may, for example, be constituted by a hollow ball, made,
in particular, of plastic material. The arrangement 17 then
comprises an upper valve seat 17b, which is located sub-
stantially at the discharge opening 12, or basically at the
interface between the duct 14 and the tub 3. The valve
seat 17b may, for example, be defined by an annular
body at which the open/close element 17a is able to po-
sition itself so as to close completely a port for passage
of the liquid. The valve arrangement 17 further includes
a lower valve seat 17c. Also the valve seat 17c may be
defined by an annular body, made in a way similar to the
annular body defining the seat 17b: in this case, however,
the annular body has one or more peripheral passages,
for example in the form of surface recesses defined in
an area corresponding to the valve seat, which are de-
signed to enable a seepage of liquid even when the buoy-
ant open/close element 17a engages the seat itself.
[0021] In a preferred embodiment, the discharge pump
16 is operatively arranged in a stretch of the discharge
duct 14 that is comprised between the valve arrangement
17 and the lower transition region 14a, in particular, be-
tween the valve arrangement 17 and the lowermost point
of the discharge duct 14. This positioning of the pump 16
is not essential for the purposes of implementation of the
invention, but is preferable to prevent phenomena of cav-
itation given that, the higher the pump is located, the more
the pressure of the water at the intake decreases, causing
vaporization of the water itself: positioning of the pump
16 towards the bottom reduces the risk of cavitation to a
minimum.
[0022] According to the invention, branching off up-
wards from a point of the lower transition region 14a is
an auxiliary duct, designated by 20, which is closed to its
upper end 20a. Merely indicatively, the auxiliary duct 20
may have a height of between 5 and 15 cm, preferably
approximately 10 cm. Very preferably, the auxiliary duct
20 branches off upwards substantially at the lowermost
point of the discharge duct 14, defined in the transition
region 14a. Very preferably, the auxiliary duct 20 is sub-
stantially vertical.
[0023] The operative condition illustrated in Figure 2
is the one that typically exists at the start of a treatment
cycle, when the tub 3 does not contain washing liquid
and also the discharge duct is empty.
[0024] In this condition, the pump 16 is inactive and
the open/close element 17a remains by gravity at the
lower valve seat 17c. After start of a treatment cycle, the
control system 7 of the machine 1 governs opening of
the loading valve 6 of Figure 1: in this way, the water
coming from the water mains 8 can reach the inside of
the tub 3, flowing through the dispenser of washing
agents 9, and hence entraining the detergent along with

it into the tub 3.
[0025] In a variant embodiment, it may be envisaged
that, in a first part of the process of loading of water, the
latter is not made to pass immediately through the dis-
penser device 9 or through a compartment thereof con-
taining a washing agent, until it reaches a certain level
inside the tub, which may be detected, for example, via
a pressure switch or a turbine meter (not represented).
Next, the flow of water is diverted into one of the com-
partments containing the detergent to be delivered into
the tub. This possible variant embodiment is not de-
scribed herein in detail, in so far as it can be obtained
according to modalities widely known in the field.
[0026] As exemplified in Figure 3, the tub then starts
to fill up with water W, with part of it that can flow out of
the discharge opening 12 into the duct 14. In this step,
the buoyant open/close element 17a is kept at the lower
valve seat 17c by the thrust of the water W leaving the
tub. As explained previously, the valve seat 17c has one
or more peripheral passages, which enable in any case
seepage of the water along the duct 14. Of course, in this
step, the water is free to flow through the pump 16, even
if this is inactive. Seepage of water into the duct 14 hence
occurs very slowly, with a pressure head such as not to
enable filling of the auxiliary duct 20: the air present in
the auxiliary duct 20 is thus pressurized. The preferred
positioning of the auxiliary duct 20 substantially at the
lowermost point of the discharge duct 14 causes the wa-
ter to tend to compress immediately the air inside the
duct 20 (in the case of a positioning of the duct further
up, this compression of the air occurs with a certain de-
lay).
[0027] After closing of the valve 6, the water W is in
the duct 14 at a height equal to the level L of the water
present in the tub 3, as exemplified in Figure 4. In this
situation, the buoyant open/close element 17a remains
in any case at the lower valve seat 17c, since the portion
of its surface that is in contact with the water above of
the valve seat 17c is higher than the portion of its surface
that is in contact with the water via the valve seat 17c.
As may be noted, also in the condition of Figure 4, the
auxiliary duct 20 does not contain water, but only pres-
surized air.
[0028] In a preferred embodiment, the last step of the
loading process entails a brief activation of the discharge
pump 16, as represented schematically in Figure 5, con-
trolled by the control system 7.
[0029] The purpose of this brief activation of the pump
is to cause rise of the level of the water W in the discharge
duct 14 above the level of the liquid present in the tub.
As explained in the introductory part of the present de-
scription, in this way, after de-activation of the pump, a
thrust should be obtained by the column of water present
in the stretch of duct 141 that is sufficient to cause rise
of the buoyant open/close element 17a until it occludes
the upper valve seat 17b. As already explained, however,
it may happen that an even slightly prolonged activation
of the pump causes triggering of the siphon effect, with
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consequent emptying-out of all the liquid present in the
duct 14 and in the tub 3, notwithstanding the by now
inactive condition of the pump.
[0030] In the case of the present invention, the pres-
ence of the auxiliary duct 20 enables this risk to be over-
come. To return to Figure 5, the head of the pump 16 is
such that the water W forced by the pump itself manages
to penetrate into the auxiliary duct 20 downstream of the
delivery section, and hence to cause at least part of the
air present therein to come out. This air then passes into
discharge duct 14, creating a bubble of pressurized air,
represented schematically and designated by B in Figure
5, carried by the flow of water formed by the pump 16.
[0031] In the brief step of activation of the pump 16,
the water in the duct 14 can rise in the ascending stretch
141, as far as the upper transition region 14b, and exceed
the uppermost point of the duct 14. The water then starts
to flow out into the descending stretch 142 of the duct 14,
towards the drains, thus triggering the siphon effect. In
this step, the flow of water in the duct 14 entrains along
with it the pressurized air bubble B, with the latter that
moves from the lower transition region 14a towards the
upper transition region 14b, as exemplified in Figure 6.
As the air bubble B rises along the ascending stretch 141
of the duct 14, its pressure decreases until it reaches
atmospheric pressure. At a certain point, the pressure of
the bubble B is substantially equal to the pressure at the
outlet of the duct 14. It is precisely the presence of this
air at atmospheric pressure inside the duct 14 that ena-
bles interruption of the siphon effect.
[0032] In fact, as exemplified in Figure 7, the flow of
water present in the duct 14 is split into two parts by the
air bubble B at atmospheric pressure, when this has
reached the uppermost point of the discharge duct 14.
In general terms, then, the brief period of activation of
the pump 16 previously referred to is the minimum time
necessary for enabling the air bubble B to rise in the
discharge duct 14 up to its uppermost point or in the vi-
cinity thereof, in the upper transition region 14b, in order
to determine splitting of the flow. Indicatively, for this pur-
pose, the pump 16 can be activated for a period shorter
than 3 s, very preferably approximately 2 s.
[0033] A part of the water then proceeds along the de-
scending stretch 142 of the duct 14, towards the outlet,
and flows into the drains. The other part of the water
tends, instead, to descend again backwards along the
ascending stretch 141, starting from the upper transition
region 14b towards the lower transition region 14a. In
this way, given that the level of the water in the stretch
of duct 141 will be now at a height greater than the level
of the water present within the tub 3, the thrust exerted
by the water towards the tub 3 will cause rise of the buoy-
ant open/close element 17a, until it engages the upper
valve seat 17b, as represented in Figure 7. The discharge
opening 12 of the tub 3 is consequently obstructed in
such a way that also in the first steps of agitation of the
drum 4 of the machine 1, brought about by the motor 5
controlled by the control system 7, the risk of part of the

washing agent or water with high concentration of wash-
ing agent is prevented from reaching the discharge duct,
thus remaining unused.
[0034] The loading process described can be carried
out at any treatment step that entails delivery of a washing
agent into the tub. In the case of treatment steps that do
not entail use of washing agents, activation of the pump
16 may be omitted.
[0035] Emptying of the part of water that occupies the
auxiliary duct 20 can be obtained with a step of total dis-
charge, i.e., keeping the pump 16 active for the time nec-
essary to obtain complete emptying of the liquid con-
tained in the tub 3, with modalities in themselves known.
During such a total discharge the pump 16 forces the
water into the duct 14 as far as its outlet, in any case
causing also triggering of the siphon effect, which makes
it possible to obtain at the end complete emptying of the
discharge duct, including the water still present in the
auxiliary duct 20. The discharge system of the machine
then returns into the condition of Figure 2.
[0036] From the foregoing description, the character-
istics of the present invention emerge clearly, as likewise
do its advantages. A basic advantage of the invention is
represented by the simplicity of construction of the dis-
charge system proposed. The problems typical of the
prior art referred to in the introductory part of the present
description are in fact solved by simply providing an aux-
iliary duct of a modest length, which branches off upwards
starting from the discharge duct and is occluded at its
upper end. The solution, in addition to being simple and
reliable from a constructional standpoint, is evidently also
very inexpensive.
[0037] It is clear that numerous variations may be
made by the person skilled in the art to the washing ma-
chine described by way of example, without thereby de-
parting from the scope of the invention as defined in the
ensuing claims.
[0038] According to possible variant embodiments, the
step of activation of the pump envisaged by the loading
process described may be made also in the course of
delivery of water into the tub, or in any case before the
predetermined loading level for carrying out the treatment
step has been reached. For example, in an embodiment
of this type, in a first part of the process, the water is not
made to pass through the dispenser device 9 or through
a compartment thereof containing a washing agent.
When a certain intermediate level is reached within the
tub 3 - which can be detected for example via a pressure
switch or a turbine meter, or else determined by a pre-
defined time of opening of the valve 6 (which is typically
with constant flow rate) - the brief activation of the pump
16 is driven, which creates the bubble B, as described
previously. Then, the flow of water is diverted into the
compartment of the dispenser 9 containing the washing
agent envisaged for the specific treatment step, which is
thus entrained into the tub 3 when the corresponding
outlet 12 has in the mean time already been obstructed
by the buoyant open/close element 17a, as described
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above.

Claims

1. A washing machine having a control system (7), a
treatment tub (3) with a discharge opening (12), a
washing-agent dispenser device (9), an arrange-
ment (6, 10) for loading liquid into the tub (3), a dis-
charge duct (14) having an inlet connected to the
discharge opening (12) of the tub (3), and a pump
(16) on the discharge duct (14),
wherein the discharge duct (14) has a substantially
S-shaped development, with a lower transition re-
gion (14a) and an upper transition region (14b), the
transition regions (14a, 14b) being in an intermediate
position with respect to the inlet and to an outlet of
the discharge duct (14),
the washing machine (1) being characterized in
that:

- one of the discharge duct (14) and the tub (3)
has a valve arrangement (17) which includes a
buoyant body (17a) and which is operative sub-
stantially at the discharge opening (12) of the
tub (3),
- the control system (6) is pre-arranged for con-
trolling activation of the pump (17) in the course
of a process of loading of liquid (W) into the tub
(3),
- the valve arrangement (17) is pre-arranged for
preventing outflow of liquid from the discharge
opening (12) of the tub (3) when the level (L) of
the liquid (W) in the discharge duct (14) is at a
height that is greater than the level of the liquid
(W) in the tub (3) and that is comprised between
the lower transition region (14a) and the upper
transition region (14b), and
- in the lower transition region (14a), an auxiliary
duct (20), which is closed at its upper end (20a),
branches off upwards from the discharge duct
(14).

2. The washing machine according to Claim 1, wherein
the auxiliary duct (20) branches off from the dis-
charge duct (14) substantially at the lowermost point
of the latter.

3. The washing machine according to Claim 1 or Claim
2, wherein the auxiliary duct (20) branches off from
the discharge duct (14) downstream of the pump
(16).

4. The washing machine according to any one of the
preceding claims, wherein the auxiliary duct (20) ex-
tends substantially vertically.

5. The washing machine according to any one of the

preceding claims, wherein the pump (16) is opera-
tively arranged in a stretch of the discharge duct (14)
that is comprised between the valve arrangement
(17) and the auxiliary duct (20).

6. The washing machine according to any one of the
preceding claims, wherein the valve arrangement
(17) comprises:

an upper valve seat (17b), with which the buoy-
ant body (17a) is able to co-operate in order to
prevent outflow of liquid (W) from the discharge
opening (12) of the tub (3); and
a lower valve seat (17c), engageable by the
buoyant body (17a) at least during said activa-
tion of the pump (16), the lower valve seat (17c)
having one or more peripheral passages for en-
abling a seepage of liquid (W) into the discharge
duct (14) even when the buoyant body (17a) en-
gages the lower valve seat (17c).

7. The washing machine according to any one of the
preceding claims, wherein the washing-agent dis-
penser device (9) belongs to the arrangement (6, 10)
for loading liquid into the tub (3).

8. A process for the loading of a liquid into the treatment
tub (3) of a washing machine according to one or
more of the preceding claims, comprising:

- loading the liquid (W) into the tub (3) with the
buoyant body (17a) in a position of opening of
the valve arrangement (17), in such a way that
part of the liquid (W) is enabled to flow in the
discharge duct (14) without filling the auxiliary
duct (20);
- activating the pump (16) for a predetermined
time for forcing a flow of the liquid (W) in the
discharge duct (14), in such a way that liquid
forced by the pump (16) enters the auxiliary duct
(20) and causes air previously present in the
auxiliary duct (20) to pass into the discharge duct
(14), forming an air bubble (B),
wherein the predetermined time of activation of
the pump (16) is a minimum time required for
enabling the air bubble (B) to rise in the dis-
charge duct (14) up to its uppermost point or in
the vicinity thereof in the upper transition region
(14b).
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