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& Washing machine, particularly dishwashing machine,
provided with a self-cleaning filter for filtering the washing

Washing machine, particularly dishwashing machine, provided with a self-cleaning filter.

and rinsing liquid.

The filter consists of a container (22) having at least two
chambers (23, 24) and containing a filtering mass (27)
including granules with a density higher or lower than the

liquid.

Preferably, the filter is connected with the hydraulic cir-
cuit of the machine between an outlet of the circulation
pump (13) and the outlet of the discharge pump (20).
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DESCRIPTION

WASHING MACHINE, PARTICULARLY DISHWASHING
MACHINE, PROVIDED WITH A SELF-CLEANING FILTER

The present invention relates to a dishwash-
ing machine, in particular a domestic dishwashing ma-
chine, provided with self-cleaning filter means -capa-
ble of filtering the washing and rinsing liquid, in or
der to separate and eliminate the dirt particles, a-
voiding their redeposition on the articles to be washed.

A plurality of known washing machines, i.e.
dishwashing machines or laundry washing machines, are
provided with filters for prctecting the pumps which
are provided in the hydraulic circuit, or for retaining
the dirt particles remcved from the articles to be wash
ed.

The problem relating to the washing liquid
filtration is particularly critic in domestic dishwash
ing machines, which are generally provided with a wash
ing liquid circulating pump and a discharge pump.

Usually, the dishwashing machines comprise a
mechanical filter with relatively wide mesh grid in or
der to prevent objects from passing through and damag-

ing the pumps, and a mechanical filter with fine mesh
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grid in order to prevent the dirt particles from re-de
positating on the articles to be washed, expecially du
ring the last rinsing phase.

Said filters are generally located on the
bottom of the washing tub and have to be manipulated
by the user for periodical cleaning operations; there-
fore, it can be difficult to clean them up and to loca
te them in the correct position.

Furthermore, said filters are often very com
plicated, easy to clog or unable to retain the very
small particles csuspended in the washing liquid.

Systems have been proposed for automatically
cleaning said filters by means of a liquid jet in coun
terflow with respect to the normal directiocn during the
washing period.

Tc this purpcse it is necessary to modify the
cperating and control means of the apparatus; for in-
stance, reversible pumps are to be provided,or anauxilia
ry duct having valves operated by the control ineans of
the machine. This latter is, accordingly, complicated
and unreliable, particularly because it uses valves
through which liquid contanining dirt particles flows.

The replacement of static filters with cen-
trifugal filters has reduced the maintenance problems,
but has caused further inconveniences in integrating
said filters into the hydraulic circuit of the machi-
nes; above all, it still is difficult to separate dirt
particles having a specific weight substantially equal
to that of the liquid to be filtered.

Finalily, attention must be paid to the grow-

ing demand of consumption reduction, in particular of
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water; this demand contrasts with filter operating
performances, expecially in the case of self-cleaning
filters, which usually require a greater water consump
tion.

It is very important, and is the main scope
of the present invention, to provide a filter system
able to intercept particles even of few microns, at
the same time providing a very simple and effective
cleaning operation automatically and without any ma-
nual intervention by the user.

Furthermore, the new system does not require
any additional water consumption for its cleaning.

These scopes are attained, according tc the
invention, in a washing machine provided with a filter
comprising a filtering mass formed by granules freely
placed in a container having two chambers which are
freely interconnected at the area in which said filter
ing mass lies when the filter is in operation.

Preferably, when the washing machine compri-
ses a liquid circulating pump and a discharge pump, the
filter is connected with the hydraulic circuit of the
machine between the outlet of the circulating pump and
the outlet of the discharge pump.

The features and advantages of the invention
will become more clearly apparent from the following
description, given by way of example with reference to
the accompanying drawing, the only figure of which
shows a diagrammatical representation of a preferred
embodiment of a dishwashing machine provided with a
filter according to the invention.

with reference to the crawing, the invention
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relates to a dishwashing machine comprising a washing

tub 10, with rotary spray arms 11 and 12 therein for
spraying the washing and rinsing liquid onto the arti
cles, said liquid being circulated by a circulating

pump 13, the intake duct of which is connected to a

sump 14 provided on the bottom of the tub 10 and the
delivery duct of which branches towards the spray arms.

Furthermore, the dishwashing machine is pro-
vided with a discharge pump 20 capable of sucking the
washing liquid from the sump 14 and discharging it
through a drain hose 21.

According to the invention, a self-cleaning
filter 22 is connected with the hydraulic circuit of
the machine between the outlet of the circulating pump
13 and the outlet of the discharge pump 20.

The filter 22 comprises a container divided
in two substantially vertical chambers 23, 24 by means
of an internal partition 25.

Said filter chambers are freely interconnec-
ted to each other at their bottom, as the internal par
tition 25 extends until a given distance from the bot-
tom of the container.

Moreover, said partition 25 may be provided
with an opening 26 adjacent to its upper end; said o-
pening providing a by-pass for the liquid flowing thro
ugh the filter.

The opening 26 is provided to regulate the
pressure in the chamber 23 in order to avoid unwanted
water discharges and to improve the performance cof the
filtering mass.

In particular, the chamber 23 is connected
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through a duct 30 with an outlet of the circulating
pump 13; the chamber 24, on the other hand, is connec-
ted with the outlet of the discharge pump 20.

The filter 22 is also connected with the
drain hose 21 of the machine.

On the bottom of the container a filtering
mass 27 made of substantially spherical granules is
freely placed.

The use of a granular filtering mass for 1li-
quid depuration is well known in several technical ap-
plications but a filtering system of this kind appears
to be advantageous expecially for treating large volu-
mes of liquid during long lasting periods. '

This certainly is a technical prejudice aga-
inst its use in washing machines designed to filtrate
reduced water amounts during very short periods.

Furthermore, a filter of this kind is to be
integrated in machines, e.g. dishwashing and clothes
washing machines, having very reduced size and provid-
ed with small internal space for housing additional de
vices.

Extremely important is the problem relating
to the housing of the filtering mass, which is normal-
ly included between suitably perforated meshes in or-
der to avoid dragging of granules by the flowing liquid.

The presence of said retainment means is ve-
ry critical as they cause frequent clogging of the fil
ter, in this way making it ineffective.

According to the invention, the filter 22
overcomes all these drawbacks simply and efficiently.

It can have, in fact, very small dimensions, because



10

15

20

0198 496

only a portion of the circulated liquid flows through
it.

On the other hand, said filter is continous-
ly working during the operation of the pumps, i.e. du
ring washing liquid circulation; therefore, the whole
liquid amount is statistically filtered during the com
plete washing cycle.

Moreover, the filtering mass is freely laid

. on the bottom of the filter and the by-pass in the par

tition between said vertical chambers prevents the pres
sure in the filter from reaching values so high as to
cause the granular material to be dragged by the flow-
ing liquid.

The granular material may be different by na

ture and dimensions, but in order to achieve the scopes

of the invention stainless steel balls having a diame-

ter of 0,5 to 5 mm have experimentally been found to be
apt for the purpose, being capable of retaining small
dir% ﬁérticles of a size in the order of 20 microns.

According to the invention, the hydraulic
circuit does not need any adjusting and control means;
in particular it does not require valves which are u-
sually unreliable when dirty water flows through them.

Essentially, the automatic cleaning is very
efficient because the pressure of the water circulated
in counterflow by the discharge pump is sufficient to
move and mix up the filtering mass, thus removing and
eliminating the dirt particles through said drain ho-
se.

Obviously, the use of such a filter always

requires a wide mesh grid at the suction side of the
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pumps in order to protect them from possible items col
lected on the bottom of the tub.

Of course, the above described filter may be
made and connected in different ways, without depart-
ing from the scope of the invention.

For instance, it may be configurated like a
siphon-type tube, the two siphon branches of which form
the vertical chambers on the bottom of which the filter
ing mass is laid; in that case it is only necessary to
provide a simple connecting duct between the two verti
cal siphon branches to provide the. by-pass correspond-
ing to the copening provided in the partition of the
filter described above.

Furthermcre, two or more series-connected
filters may be provided, comprising relevant filtering
masses of different granulometry; otherwise, said mas-
ses can be laid one upon the other within a same fil-
ter in order to achieve a selective filtration.

Moreover, the filtration may be performed du
ring operation of the circulating pump while the di-
scharge pump 1is inoperative, or vice-versa, during the
filter cleaning phase.

As an alternative, the filter cleaning phase
may be performed during operation of both pumps.

Attention must be drawn upon the fact that
the filter according to the invention may be provided
with granules having a density value other than the
washing liquid.

The example described above clearly shows
that said granules have a density which is higher

than the water and rest, therefore, on the bottom of
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the container.

On the contrary, when granules have a densi-
ty value lower than the water (this is the case, for
instance, of granules consisting of hollow glass balls),
the filter should be turned upside down with reference
to the drawing, that is to say, with the chamber parti
tion extending from the bottom of the container to a
level adjacent to its top.

In this case, when the filter is wcrking,
the granules are pushed upwards in the area of connec-
tion between the two chambers and are interested by

the flow of liquid to be filtrated.
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CLAIMS

1. Washing machine, more particularly domestic dish-
washing machine, having a hydraulic circuit for circula
ting and discharging the washing and rinsing liquid,
said circuit comprising at least a pump and a self-clea
ning filter, characterized in that said filter (22) is
provided with a filtering mass (27) of granular mate-
rial freely disposed in a container (22) which is pro
vided with at least two chambers (23, 24) interconnec-
ted at the area in which said filtering mass lies when

the filter is in operation.

2. Washing machine according to claim 1, characterized
in thet said chambers (23, 24) are separated by an in-
ner partition (25) comprising at least a by-pass (26)

with respect to said granular filtering mass (27).

3. Washing machine according to claim 2, characterized
in that said chambers (23, 24) extend vertically and
are freely interconnected at their bottom, where said
filtering mass (27) is freely laid, said mass consi-
sting of granules the density of which is higher than

the washing liquid.

4. Washing machine according to claim 2, characterized
in that said chambers (23, 24) are freely interconnec-
ted at their upper portion where said filtering mass
iies when the filter is in operation, said mass consi-
sting of granules the density of which is lower than

the washing liquid.
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5. Washing machine according to claim 1, comprising a
liquid circulating pump and a discharge pump for said
liquid, characterized in that said filter (22) is con-
nected with the hydraulic circuit of the machine bet-
ween an outlet of the circulating pump (13) and the

outlet of the discharge pump (20).
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