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@ Washing machine with storage reservoirs.

@ Clothes washing or dishwashing machine, in par-
ticular of the household type, provided with a tub
containing the washload and into which the wash
liquor and possibly the rinse water is filled, and
provided as well with a plurality of reservoirs (1,2,3)
serving different purposes, but particularly adpated
to recover, store and return to further use the liquor
used during the various phases of a washing pro-
cess.

When said liquor is poured off from a reservoir
into the next one, possibly under provision of a
treatment process therebetween for the same liquor,
said liquor takes up in all cases the same physical
volume. As a consequence, if said liquor is con-
tained in corresponding adjoining reservoirs (2,3)
having movable walls, it ensues that said reservoirs
take up a total space which is considerably smaller Fle., 2
than the space taken up by corresponding reservoirs
of a traditional type.

Said reservoirs (2,3) are preferably of a bag-like,
flexible type and are housed in a rigid, constant-
volume container (1), said container being arranged
inside the outer housing of the washing machine.

Rank Xerox (UK) Business Services
(3.10/3.6/3.3.1)
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The present invention relates to clothes wash-
ing or dishwashing machines of a particular type,
intended in particular for home use, provided with
one or more reservoirs for holding liquids, particu-
larly liquids recovered from the washing cycle for
recycling and further use.

Washing machines are known in the prior art,
which comprise a plurality of reservoirs designed to
different purposes; for instance, the ltalian patent
application no. 45716/A/90 describes a plurality of
liquor reservoirs, said reservoirs being arranged
inside the washing machine and being further
adapted to both hold the different liquid means to
be used in the washing process and contain the
water that is recovered from some of the phases of
the same washing process, in particular from the
rinsing phases, in view of it being recycled for
further use in the washing phase of the subsequent
washing process.

The ltalian patent application no. 45743/A/90
describes a method for filtering and recovering the
washing liquor, consisting in the application of the
physical process of reverse osmosis to clarify the
liquor discharged by the washing machine, typi-
cally during the rinse cycles, in view of its further
use. At least two reservoirs, for holding the liquor
as recovered and after clarification, respectively,
are used in the process.

It will be easily appreciated that these two
reservoirs, which should have a volume of approx.
15 to 20 litres each, take up considerable room
within the housing of the washing machine, where
this room is by no way available normally, not even
if such measures and solutions as indicated in the
first one of the afore cited patent applications were
implemented.

A fairly recent manner proposed to solve this
problem calls for the implementation of solutions
providing for the arrangement of said reservoirs in
special containers provided on the outside of the
washing machine. However, as anyone skilled in
the art is well aware of, such a solution would not
be easily accepted by the consumer owing to
obvious reasons of out-of-standard dimensions and
excessive encumbrance, as well as economical
reasons.

It would therefore be desirable, and it is ac-
tually the purpose of the present invention, to pro-
vide a clothes washing machine or a dishwashing
machine which is provided with reservoirs having
such features as to be able to accomplish the basic
task of collecting, storing and delivering said recov-
ered liquors, while taking up a minimum space and,
anyway, a space which is actually available to such
a purpose inside the washing machine, as well as
to also ensure those simplicity, safety and econo-
my advantages that are typically required in con-
nection with any household appliance.
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Now, according to the invention such an aim is
substantially reached in exploiting a peculiarity
connected with the utilization of said reservoirs and
consisting in that they are filled and/or emptied
alternately, in the sense that a reservoir is actually
filled when the other one is empty or is being
emptied, and vice-versa, or else they are able to
pour the liquor from a reservoir into the other one,
ie. in the case where the physical amount of liquor
used in the process is always the same, since it is
the same liquor, in a unchanging amount, that is
being poured from a reservoir into the other one
during the cycle of operation of the machine.

Said reservoirs are embodied with the features
as substantially described with particular reference
o the appended claims.

For a better understanding, the invention will
be further described by way of non-limiting exam-
ple with reference to the accompanying drawings in
which:

- Figure 1 is a symbolic view showing a con-
tainer and, outside this container, two reser-
voirs according to the present invention;

- Figure 2 is a schematical view of said two
reservoirs inserted in said container;

- Figure 3 is a view showing a different em-
bodiment of a container holding separate res-
ervoirs according to the present invention.

The invention essentially consists in providing
a first invention that accomodates one or more
reservoirs internally, said reservoirs being mutually
separated and capable of taking in variable vol-
umes according to the actual amount of liquor
being filled into them.

If reference is made to the Figures 1 and 2, the
rigid, constant-volume container 1 can be noticed,
whereas a plurality of reservoirs 2, 3, which are
provided in the form of bags with collapsible, wa-
terproof walls, are accomodated in that container 1.

Each one of said reservoirs 2, 3 is provided
with its own separate liquor inlet and outlet con-
duits 4,5 and 6,7, respecitively.

The shape and the size of said collapsible bag
walls are such as to enable each reservoir to be
inflated to such an external volume and shape that
it can practically expand to almost fill up the whole
volume of the rigid container 1, provided of course
that the other reservoir is appropriately emptied in
a corresponding way, whereby the functions of the
two reservoirs shown in the cited Figures are in this
way mutually exchanged.

It is of course possible that the largest volume
to be reached by each one of said reservoirs be
actually limited to the largest volume of liquor that
is likely or planned to be filled in.

It is of course a pre-condition and a basic
requirement that the operation of the washing ma-
chine be such as to ensure that said two reservoirs
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are actually used in such a way that, when one of
them is filled, the other one is totally or partially
empty, and vice-versa. Under these conditions, the
reservoir that is being filled will therefore gradually
increase its outer volume and change its outer
shape in such a way as to take up the space which
is available inside said rigid container 1, said space
being left available by the other reservoir which
deflates and contracts in correspondence of the
increasing volume of the other reservoir as the
latter is filled.

What we have here is practically an
"exchange" of volumes between the two reservoirs,
ie. the reservoirs are able to exchange their vol-
umes owing fo said ability of their walls to take on
such a shape as to enable the capacity of their
respective reservoirs 1o decrease or increase within
desired limits.

The afore cited pre-condition can of course be
considered as being met if there is a transfer of
liquor from a reservoir into the other one, such a
transfer process being possibly adapted to include
one or more treatment phases for the liquor to flow
through, such as for instance a purifying freatment
or the addition of some appropriate additive.

The present invention can of course have dif-
ferent embodiments with differing provisions.

As a matter of fact, a quite simpler embodi-
ment of the invention may be seen in having a
single variable-volume reservoir accomodated in
the container 1. In such a case, the second reser-
voir would be constituted by the inner volume of
the container 1 itself, less the volume taken up by
said internal variable-volume reservoir.

In another embodiment shown in Figure 3, the
two reservoirs 2a and 3a are provided inside a
container 1a having the shape of a portion of a
cylinder, with an upper horizontal plane face 8, a
side and vertical plane face 9, and a curved face
10 in the shape of an arc of a circle.

The two reservoirs are separated by four walls
which are defined as follows:

- a plane wall 11 rotating within said container
as defined above and hinged along the hori-
zontal axis 12 intersecting the vertical and
horizontal faces, said plane wall extending up
to a certain depth toward said arcuated face
10;

- a foldable and/or flexible wall 13 which joins
the inner edge of said plane wall 11 with the
lower edge 14 of said vertical face 9;

- a foldable and/or flexible wall 15 which sealin-
gly joins a side edge 16 of said plane wall 11
with the corresponding vertical edge of said
vertical face 9, said foldable wall 15 being
closed along the corresponding side edge
13a of said foldable wall 13;
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- a foldable and/or flexible wall 17 which is in
full symmetry to and has the same char-
acteristics as the afore cited wall 15, said wall
17 being arranged in the opposite position in
front of said wall 15.

With such a constructional configuration, the
reservoir 2a is defined by the just cited walls
above, while the reservoir 3a is defined by the
remaining inner volume of the container 1a which is
not occupied by said reservoir 2a.

Following the explanations given above, it cer-
tainly is apparent to anyone skilled in the art that
the mutual variation of the volumes of the two
reservoirs 2a and 3a is achieved through the rota-
tion of the plane wall 11 about its rotation axis at
12, said rotation causing the side walls 15 and 17,
as well as the bottom wall 13 to correspondingly
stretch out or fold up, as the case may be, whereas
the separation between the two reservoirs never
ceases to exist, although their shape and, above
all, their volumes are altered correspondingly.

An improved embodiment of the present inven-
tion is given by the fact that, since the flexural
strength of said three foldable and flexible walls 13,
15 and 17 can actually be very high for a very low
pliability of the same walls, this can prevent the
plane wall 11 from rotating spontaneously under
the effect of the hydrostatic pressure building up
against said walls.

In such a case it is advantageous to provide for
the wall 11 to be rotated by letting its rotation axis
at 12 be motor-driven through an appropriate de-
vice 18 to be shrink-fitted on said axis 12 so as it
acts on the latter in a technically per se known way
and it is further capable of being activated accord-
ing to the need arising each time for changing the
volumes of said reservoirs 2a and 3a when this is
required by the process.

It will be appreciated that the afore cited em-
bodiments of the present invention have been de-
scribed and illustrated in the accompanying figures
only by way of non-limiting example and may
therefore be the subject of any modification consid-
ered to be appropriate , without departing from the
scopes of the invention.

Claims

1. Clothes washing or dishwashing machine, in
particular of the household type, comprising a
tub containing the washload and into which the
wash liquor and possibly also the rinse water is
filled, and comprising as well a plurality of
reservoirs (2, 3) serving different purposes, but
particularly adapted to recover, store and re-
turn to further use the liquor used during the
various phases of the washing process, char-
acterized in that said reservoirs (2, 3) are
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housed inside a rigid, constant-volume con-
tainer (1) arranged inside the outer housing of
the machine, said reservoirs (2, 3) being sepa-
rated from one another and capable of chang-
ing their volume depending on the actual
amount of liquor being filled into them.

Clothes washing or dishwashing machine ac-
cording to claim 1, characterized in that the
shape and the size of the walls of said reser-
voirs are such as to enable each reservoir fo
take on such an outer volume and such an
outer shape as to fill up almost the whole inner
volume of said rigid container (1).

Clothes washing or dishwashing machine ac-
cording to claim 1, characterized in that a
reservoir (3a) is defined by the outer rigid
container (1a), the inner volume of which is not
occupied by the reservoir(s) (2a) contained in
said rigid container (1a).

Clothes washing or dishwashing machine ac-
cording to any of the preceding claims 1, 2 or
3, characterized in that the reservoirs are
used in such a way that, when one of them is
filled, the other ones are totally or partially
empty so that the reservoir that is being filled
gradually increases the volume it takes up
within the space which is available inside said
rigid container (1), said space being left avail-
able by the other reservoirs which reduce the
volumes taken up by them in correspondence
of the increasing volume of the other reservoir
as the latter is filled.

Clothes washing or dishwashing machine ac-
cording to any of the preceding claims, char-
acterized in that said reservoirs (2, 3) are
provided inside said container (1) in the form
of bags, the walls of which are made of col-
lapsible, waterproof material.

Clothes washing or dishwashing machine ac-
cording to either claim 3 or 4, characterized
in that said reservoirs (2a, 3a) are provided
inside a container (1) being in the shape of a
portion of a cylinder, with an upper horizontal
plane face (8), a side and vertical plane face
(9), and an arcuated face (10) in the shape of
an arc of a circle, said reservoirs being sepa-
rated by four walls which are defined as fol-
lows:

- a wall (11) rotatably arranged within said
container as defined above, and hinged
about the horizontal axis (12) intersecting
the vertical and horizontal faces, said
plane wall extending up to a certain
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depth towards said arcuated face (10);

- a foldable and/or flexible wall (13) which
joins the inner edge of said plane wall
(11) with the lower edge (14) of said
vertical face (9);

- a foldable and/or flexible wall (15) which
sealingly joins a side edge (16) of said
plane wall (11) with the corresponding
vertical edge of said vertical face (9),
said foldable wall (15) being closed along
the corresponding side edge (13a) of
said foldable wall (13);

- a foldable and/or flexible wall (17) which
is in full symmetry to and has the same
characteristics as the afore cited wall
(15), said wall (17) being arranged in the
opposite position in front of said wall
(15).

Clothes washing or dishwashing machine ac-
cording to claim 6, characterized in that said
rotation axis (12) of said rotating plane wall
(11) is mechanically or power driven through
an appropriate device (18).
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