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Description

[0001] The presentinvention relates to a washing ma-
chine comprising a tub having a sump portion with a float
and a drain line downwards the sump portion with a drain
pump, said float being configured to prevent communi-
cation between the sump portion and the drain line when
the drain pump is switched off and a liquid is present in
the drain line.

[0002] This kind of washing machine is well known in
the art, and it is disclosed for instance by US 4821537.
Said float, called also eco-ball in the industry, is driven
by aback pressure deriving fromthe presence of washing
liquid or water in the drain line after the drain pump has
switched off. The purpose of the floatis mainly to prevent
the dispensed detergent from sinking down into the drain
line.

[0003] Even if the above known solution is very effec-
tive in creating a tight seal which closes the tub drain
tightly, it presents noise problems ("snorkeling" noises)
created by the drain pump during draining. If the washer
is drained by the drain pump it can happen (if the wash
unitand the eco system including the above floatis empty
while drain pump is still running) that the remaining water
inside drain line between pump impeller and exit orifice
of the drain line starts to pulse. If this effect happens it
can be heard by customers as annoying snorkeling noise.
[0004] Another problem is linked to the use of the
above known system with float when a washing liquid
circulation system is present (i.e. in washers using the
so called re-circulation technology), which drains a wash-
ing liquid from the sump portion of the tub and supplies
such liquid via a circulating line again in the tub. In this
configuration possible foam spits on door glass and laun-
dry are created when the drain pump is switched off.
When a washer is drained by the drain pump, water will
remain in the drain line between drain pump and the exit
orifice of the drain line. When the drain pump is switched
off the remaining water (water column) will immediately
flow back with speed towards wash unit. In case of a re-
circulation where it is possible to have communicating
pipes, the water will fill the drain pump and will also flow
up the circulating line which is connected to the top of
the wash unit. This can be considered as a pressure
peak. If now during the spinning where vibrations are
present some foam is built up in the empty pump housing
the pressure peak will lift up the foam inside the re-cir-
culation hose. That can be visible for customer as unde-
sired foam spite on the door glass or laundry.

[0005] It is an object of the present invention to over-
come the above technical problems by a simple and ef-
fective solution.

[0006] Such object is reached thanks to the features
listed in the appended claims.

[0007] According to a main feature of the invention, by
adding a flap valve to the drain line, for instance at the
drain pump outlet or in the drain line (close to pump), the
pressure peak when drain pump is switched off will be
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entirely avoided and there will not be any remaining water
inside drain hose that can start to pulse generating un-
desired noise. The flap valve according to the invention
is working more or less like a check valve or flow reducer,
and in order to ensure the functionality of the float of the
known washer eco system, the flap has a predetermined
water leak, for instance created by having one or more
very small opening(s) to allow the remaining water to flow
back towards wash unit at very low flow and speed to
seal the eco system.

[0008] Other advantages of the present invention are
the lack of rewetting of laundry when the drain pump is
switched off, such rewetting decreasing dramatically rest
moisture coefficient. Moreover according to the present
invention no siphon is required in the circulating line,
which could increase the risk of contaminating laundry
with bacteria.

[0009] With the combination of flap valve and prede-
termined leakage the customer perceived quality is im-
proved interms of minimizing annoying noise during spin-
ning when drain pump is running into air water condition.
[0010] Further advantages and features according to
the presentinvention willbecome clear from the following
detailed description, provided by way of non-limiting ex-
ample, with reference to the attached drawings in which:

- Figure 1 shows the present draining system of a
washer during the wash process;

- Figure 2 is similar to figure 1 and shows the draining
system during a draining phase;

- Figure 3 shows a washer provided with a draining
system according to the invention in one first em-
bodiment;

- Figure 4 shows the washer of figure 3 in the draining
phase as in figure 2;

- Figure 5 is an enlarged detail of figure 4; and

- Figure 6 shows a second embodiment of a washer
according to the present invention.

[0011] With reference to figure 1, a known washer 10
presents a tub 14 having a sump 12 using an eco-ball
system 13 (whose float is indicated with reference nu-
meral 13a). In the tub 14 a rotating drum 16 is mounted,
and the tub 14 is sealed due to the buoyancy of the float
13a and of difference of water level D between water
level A inside the tub 14 and water level B in a drain hose
18. Downstream the eco-ball system 13 a drain pump 20
is mounted, which is figure 1 is shown as idle ("off").

[0012] In figure 2 the same washing machine of figure
1is shown in a final phase of draining, i.e. when the drain
pump 20 is running, the eco-ball system 13 is in an open
configuration, there is a sort of air and water mixture in
the pump 20 and the water column inside the drain hose
18 starts pulsating and generating annoying noises.

[0013] In figure 3 a washing machine according to the
invention is shown, where for similar or identical compo-
nents the same reference numbers of figures 1 and 2 are
used. According to the invention, downstream the drain
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pump 20 a flap valve 22 is placed in the drain hose 18
which is opened by the water flow delivered by the drain
pump 18 and behaves like a check valve.

[0014] In figure 4 the washing machine 10 according
to the invention is shown at the end of the draining phase,
i.e. when the tub 14 is empty and no water remains to
feed the drain pump 20. Due to the use of the flap valve
22, an uncoupling is realized between the water column
inside drain hose 18 and air and water mixture inside the
drain pump 20. In this configuration the flap valve 22 is
in its closed position, while annoying pulsating noise is
prevented. As shown infigure 5, the flap valve 22 present
a central small hole 22a of about 3 to 5 mm which allows
the water column inside drain hose 18, once the drain
pump 20 is switched off, to flow back smoothly to the
eco-ball system 13, so that such system is able again to
seal the tub 14. Of course even if in the example the
controlled leakage of the flap valve 22 is realized by a
small hole 22a, there can be used other system, partic-
ularly if the flap valve is replaced by a ball valve acting
as a check valve (in this case one or more small grooves
in the seat of the ball valve could be used as well).
[0015] In figure 6 a second embodiment of the inven-
tion is shown, particularly with reference to a washing
machine having a circulating line 26 and a circulation
pump 28. In this case to the problem of pulsating noise
in the drain hose 18 the problem of foam inside the cir-
culating line 26 above rising water column (due to vibra-
tion during spinning) is added.

[0016] By using the flap valve 22 or similar non return
valve with controlled leakage in the drain hose 18 down-
stream the drain pump 20 allows a smooth water back
flow of washing liquid and a slow equalization of water
level in the drain hose 18 and in the circulating line 26.
This prevents possible foam spits into the drum 16 or
over door glass (not shown) when drain pump 20 is
switched off.

[0017] Even if the above example is referred to a hor-
izontal axis washing machine, the technical solution ac-
cording to the invention may be applied to vertical axis
washing machine and to washer-dryers as well.

Claims

1. Washing machine (10) comprising a tub (14) having
a sump portion (12) with a float (13, 13a) and a drain
line (18) downstream the sump portion (12) with a
drain pump (20), said float (13, 13a) being configured
to prevent communication between the sump portion
(12) and the drain line (18) when a liquid is present
therein, characterized in that downstream said
drain pump (20) the drain line (18) is provided with
an anti-return valve (22) having a predetermined
leakage.

2. Washing machine according to claim 1, wherein the
anti-return valve is a flap valve (22).
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Washing machine according to claim 2, wherein said
predetermined leakage is obtained by means of a
hole (22a) in the flap valve (22).

Washing machine according to any of the preceding
claims, wherein a circulating line (26) is present with
a circulation pump (28), said drain pump (20) being
placed downstream the circulation pump (28) in the
draining flow direction.
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