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(54) Washing machine of improved type

(57) A washing machine, of unusually low weight
and capable of low power consumption, comprises a tub
(10) which can be filled with liquid up to a specific level

for washing garments; a reservoir (32; 32'; 32"), for stor-
ing rinsing liquid, located under the tub (10); and pump-
ing means (42) for drawing liquid from the reservoir (32,
32', 32") and sending it to the tub (10).
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Description

[0001] The presentinvention relates to a washing ma-
chine or washer-drier, of the type comprising a recovery
reservoir for the washing water.

[0002] An example of a washing machine of this type
is described in EP 0 607 628, in which a reservoir is pro-
vided for the recovery of the washing water, and partic-
ularly of the rinsing water, for the re-use of the water
during subsequent washing. In this document, the res-
ervoir is located, in the conventional way, in the upper
part of the machine.

[0003] To overcome the problems of balancing which
can affect a machine of this type during its operation, it
is necessary to provide one or more counterweights
which create a large weight capable of opposing the os-
cillations caused by the rotation of the drum, especially
during spin-drying.

[0004] A weight of this kind considerably increases
the weight of the machine and therefore gives rise to
problems of transport.

[0005] The object of this invention is to provide a
washing machine which, while having a relatively low
weight, provides excellent characteristics of stability and
balancing during operation.

[0006] According to the invention, this object is
achieved with a washing machine having the character-
istics defined in the claims.

[0007] With a machine designed in this way, it is pos-
sible to decrease the fixed balance weights, by using
the water present in the reservoir during operation as
an additional weight. Thus the washing machine accord-
ing to the present invention has a relatively low weight,
when not in operation, enabling it to be transported more
easily.

[0008] Moreover, the novel arrangement of the ele-
ments of the machine provides an additional advantage,
in that the user is able to load garments and linen into
the tub unit and remove them from it without excessive
bending, since the tub unit is in a relatively higher posi-
tion in this machine.

[0009] The novel arrangement of the elements of the
machine also makes it possible to recover the heat in
the environment and that developed during operation,
in order to preheat the water which is used, thus provid-
ing a corresponding saving in energy.

[0010] The characteristics and advantages of the
present invention are made clear by the following de-
tailed description, provided purely by way of example
and without restrictive intent, with reference to the at-
tached drawings, in which:

- Figure 1 is a schematic and partially sectional front
view of a first embodiment of washing machine ac-
cording to the present invention;

- Figure 2 is a schematic and partially sectional side
view, in the direction of the arrow Il, of the washing
machine of Figure 1;
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- Figure 2 is a schematic and partially sectional side
view of a washing machine with an inclined drum;

- Figure 3 is a schematic and partially sectional side
view, in the direction of the arrow lll, of a portion of
the washing machine of Figure 1;

- Figure 4 is a schematic and partially sectional front
view of a second embodiment of a washing machine
according to the present invention;

- Figure 5 is a schematic and partially sectional side
view, in the direction of the arrow V, of the washing
machine of Figure 4;

- Figure 6 is a schematic and partially sectional side
view, in the direction of the arrow VI, of a portion of
the washing machine of Figure 1;

- Figure 7 is a schematic and partially sectional front
view of a third embodiment of a washing machine
according to the present invention; and

- Figure 8 is a schematic and partial sectional front
view of a fourth embodiment of a washing machine
according to the present invention.

[0011] Figures 1 to 3 show a first embodiment of a
washing machine according to the present invention.
This washing machine is provided with an outer box-
shaped casing 1. Within the upper portion of the casing
1 there is located a tub unit 10, which houses a spinning
drum 12, mounted rotatably on the rear portion of the
tub unit 10, and is connected with the exterior of the cas-
ing 1 by a closable hatch 15, the closing of which is made
watertight by a sealing gasket 16 (shown in Figure 2).
The tub unit 10 is supported in an oscillatory way by
dampers 17 connected in a known way to the casing 1.
[0012] A plurality of counterweights 19 is suspended
on the lower portion of the tub unit 10, in such a way as
to balance the tub unit 10 during operation. An electric
motor 20 is also fixed to the lower portion of the tub unit
10, in a median position with respect to the width of the
unit, and is interposed between two counterweights 19
placed symmetrically about the vertical plane containing
the principal axis of the drum 12. The motor 20 can
cause the drum 12 to rotate in a known way, by trans-
mission means 21 (shown in Figure 2), of the belt type
for example.

[0013] The washing machine according to the present
embodiment of the invention comprises, within the cas-
ing 1, a pair of water reservoirs 31 and 32, whose func-
tion is described below, positioned below the tub unit 10.
A mains water reservoir 31, having a smaller capacity,
is mounted on the base of the casing 1, while a recov-
ered water reservoir 32, having a greater capacity, is
fixed to the upper surface of the reservoir 31. The res-
ervoirs 31 and 32 are preferably made from synthetic
material, for example plastic, and are produced, for ex-
ample, by moulding or blow moulding, and welded to
each other in such a way that there is a separating sur-
face 33 which prevents a direct flow of water between
the reservoirs 31 and 32. The two reservoirs 31 and 32
are made and joined together in such a way that the heat
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exchange surfaces are as large as possible.

[0014] Housings are formed near the lateral edges of
the surface 33 for a first and a second electrically pow-
ered pump 41 and 42. Each pump unit41 and 42, whose
operation is described below, comprises a double pump,
having two coaxial pump sections, and a water filter ca-
pable of completely filtering the solution which is treated.
[0015] Figures 1 and 2 show the arrangement of the
hydraulic circuit of the reservoir 31 of the washing ma-
chine according to the present invention. In these and
in the following figures, the direction of flow of liquids is
indicated by arrows inside the pipes. The reservoir 31
is connected to the external water mains via a solenoid-
operated filling valve 51 (Figure 2), which permits the
selective admission of water to the lower reservoir 31.
The lower reservoir 31 is also connected, through an
aperture 52, to a water supply tube 53, which runs up
the rear portion of the casing 1 to a detergent filling hold-
er 54 (shown in greater detail in figures 7 and 8), in which
the water can be mixed selectively with the detergent
and/or various additives, in a conventional way. From
here, the water is discharged by a tube (shown in Fig-
ures 7 and 8) into the tub unit 10. It is also possible for
the water to reach the tub unit 10 after bypassing, in a
known way, the compartments containing detergent or
additives of the holder 54.

[0016] In one particular embodiment, a further deter-
gent holder 54bis (Figure 2) is inserted in the closable
porthole hatch 15. This holder is connected for operation
to recycling pipes 59. This additional holder 54bis ena-
bles further detergent to be added during recycling. The
additional holder 54bis also completes the ideal profile
of the porthole hatch.

[0017] A base portion 55 of the tub unit 10 is connect-
ed to an outlet tube 56, which extends downwards to the
first pump unit41. The pump unit 41, which is essentially
identical to a conventional drainage pump, is designed
in such a way that it can selectively pump the liquid, by
means of one or other section of the double pump, along
a recycling tube 57 or along a discharge tube 58, both
connected to the said pump unit. The recycling tube 57
extends upwards along the rear portion of the casing 1,
and is then connected to the tub unit 10 through a pipe
59 located near the hatch 15. In a different embodiment,
the pipe 59 supplies the additional holder 54bis de-
scribed above. The discharge tube 58, on the other
hand, extends along the rear portion of the casing 1 to
the external drainage network.

[0018] Figures 1 and 3 show the arrangement of the
hydraulic circuit of the upper reservoir 32 of the washing
machine according to the present invention. The reser-
voir 32 is connected to the pump unit 42, which is de-
signed in such a way that it can draw the liquid from this
reservoir, by means of a first section of the double pump,
and pump it along a delivery siphon 61 to the tub, this
siphon extending upwards along one side of the casing
1, reaching a point above the filling level of the liquid in
the tub unit (10). The tube 61 is then connected to the
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tub unit 10 through an aperture 62. The base portion 55
of the tub unit 10 is connected to a recovery tube 63,
which extends downwards to the second pump unit 42.
The pump unit 42 is designed to be able to pump the
liquid, by means of a second section of the double pump,
along a delivery siphon 64 to the upper reservoir, this
siphon extending upwards along the rear portion of the
casing 1, reaching a point above the filling level of the
liquid in the tub unit 10, and closing the recovery circuit.
[0019] The operation of the washing machine accord-
ing to the present invention is controlled conventionally
by an electronic control unit, indicated schematically by
the number 70, which can be used to set different pro-
grams according to the different washing conditions.
[0020] The control unit opens the solenoid valve 51,
allowing the external mains water to fill the lower reser-
voir 31, the supply tube 53, and also, partially, the tub
unit 10. The tub unit 10 can be filled partially, to a pre-
determined level, after the recovery reservoir 32 has
been filled through the recovery tube 63, the pump unit
42, and the tube 64 for delivery to the reservoir.

[0021] The reaching of the predetermined level of fluid
in the tub 10 can be programmed by means of the entry
of water through the reservoir 31, or also through the
reservoir 32 for recovering the quantity of water which
has been stored in advance. However, some water is
always present in the reservoirs 31 and 32 during the
spinning operations, which require high rotation speeds
of the washing drum.

[0022] In the stages in which the reservoir 32 is filled,
the control unit operates to divert the flow of water, by
preventing its flow through the compartments of the
holder 54 containing detergent and/or additives, in such
a way that the water reaching the reservoir 32 is essen-
tially pure; when the reservoir 32 has been filled, on the
other hand, the water is introduced into the tub unit 10
after being made to pass through the compartments of
the holder 54 containing detergent and any necessary
additives.

[0023] Conventional heating means (not illustrated),
of the resistance type for example, heat the water flow-
ing into the tub unit 10 to a predetermined temperature;
some of this heated water flows into the upper reservoir
32. The heat is then partially transmitted from the res-
ervoir 32, through the separating surface 33, to the fresh
water present in the reservoir 31, thus pre-heating it for
any requisite further use during operation.

[0024] During the washing stage, the washing liquid
flowing out of the tub unit 10 through the outlet tube 56
is made to recirculate through the recycling tube 57, and
is then reintroduced into the tub unit 10, thus increasing
the washing efficiency.

[0025] At the end of the washing stage, liquid deliv-
ered from the pump unit 41 is sent, not into the recycling
tube 57, but into the discharge tube 58 to discharge the
dirty liquid to the exterior, until the tub unit 10 is emptied.
[0026] This is followed by further stages, for example
a further filling of the tub unit 10 with water mixed with
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predetermined additives, after which one or more rins-
ing stages start.

[0027] During rinsing, a first section of the pump unit
42 delivers the water from the reservoir 32 along the tub
delivery siphon 61 into the tub unit 10. The water leaves
the base portion 55 through the recovery tube 63, is re-
turned by the second section of the pump unit 42 and
forced back into the reservoir 32 through the siphon 64;
thus the water level in the reservoir 32 is kept essentially
constant. The water present in the reservoir 32 forms
an additional balance weight for the washing machine
which is required to stabilize the structure during oper-
ation, and especially during the spinning stage.

[0028] Finally, the pump unit 41 is turned on to dis-
charge the water to the exterior through the discharge
tube 58, until the tub unit 10 is emptied, and the reservoir
32 is also emptied by interaction with the pump unit 42.
Itis also possible to specify a case in which the recovery
of clean water, for example the water from the final rinse,
is specifically carried out in advance, so that it can be
stored in the recovery reservoir.

[0029] Clearly, the presence of the weight of water in
the reservoirs 32 during the operation of the machine
provides the necessary stability and advantageously
enables the weight of the counterweights 19 to be re-
duced by comparison with conventional solutions.
[0030] Moreover, any water present in the reservoir
31 is heated naturally to the ambient temperature. Con-
sequently, the fact that water remains in the reservoir
31 enables the ambient temperature to be utilized, pro-
viding a saving of approximately 8°C for example.
[0031] Figures 3 to 6 show a second embodiment of
a washing machine according to the present invention.
The elements corresponding to those of Figures 1 to 3
are indicated with the same numerical references, while
those which are different are indicated with an apostro-
phe. The arrangement of the components and the
plumbing connections are essentially similar to those of
the first embodiment, except for the pair of water reser-
voirs located under the tub unit 10. A mains water res-
ervoir 31', having a smaller capacity, is made integral
with the tub unit 10, being fixed to the bases of the coun-
terweights 19, while a recovered water reservoir 32/,
having a greater capacity, is fixed to the lower surface
of the reservoir 31'. Since it is now in a significantly high-
er position and above the reservoir 32', the reservoir 31'
is not in this case connected to the solenoid-operated
filling valve 51 directly, but is connected through a filling
tube 52'. The functions of the reservoirs 31' and 32' are
essentially the same, and in particular the heat ex-
change between them takes place through a separating
surface 33'.

[0032] Additionally, the motor 20 is in this case essen-
tially in contact with the upper reservoir 31', enabling the
heat dissipated by this motor to be recovered during op-
eration to additionally pre-heat the fresh water in the res-
ervoir 31", thus providing an additional relative saving in
energy. Advantageously, a plurality of fins 81' can be
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placed on the contact surface between the motor 20 and
the upper reservoir 31'. These fins, being immersed in
the water in the reservoir 31, improve the transmission
of heat from the motor 20 to the upper reservoir 31'.
[0033] Additionally, since in this case the reservoirs
31"and 32" are fixed directly to the tub unit 10, it is pos-
sible to provide directly for the containment of the oscil-
lations of this unit, which can be improved by making
these reservoirs in a shape which takes into account the
distribution of the loads during the oscillations of the tub
unit 10. Thus the weight of the counterweights 19 can
be further decreased by 50% with respect to conven-
tional machines.

[0034] Figure 7 shows a third embodiment of a wash-
ing machine according to the present invention. The el-
ements corresponding to those of Figures 1 to 6 are in-
dicated with the same numerical references, while those
which are different are indicated with a double apostro-
phe. In this embodiment, a single reservoir 32" is made
integral with the tub unit 10, being fixed to the bases of
the counterweights 19.

[0035] The fresh water enters the washing machine
through the solenoid-operated filling valve 51, which in
this case is located in the upper portion of the casing 1,
and flows directly into the detergent holder 54. Passing
through this holder, the water is sent into the tub unit 10.
The arrangement of the remaining components and the
plumbing connections are essentially similar to those of
the second embodiment, except for a recycling tube 57",
which, as in the first two embodiments, departs from the
pump unit 41, but terminates in the detergent holder 54.
Thus the recycled water can be additionally mixed with
the detergent during the washing stage. In one embod-
iment, there is a pipe which connects the reservoir 32"
directly to the tub unit 10, to act as an overflow device.
[0036] The single reservoir 32" essentially has the
same functions as those of the separate reservoirs 31'
and 32', but cannot be used to pre-heat the supplied
fresh water, since it is not connected directly to the ex-
terior. However, this single reservoir can be used to pre-
heat the water which is subsequently recovered and
stored in it.

[0037] A connection of this type is provided in a fourth
embodiment, shownin Fig. 8. In this figure, the elements
corresponding to those of Figures 1 to 7 are indicated
with the same numerical references, while those which
are different are indicated with a triple apostrophe. The
arrangement of the components and the plumbing con-
nections are essentially identical to those of the third
embodiment, but the direct connection between the so-
lenoid-operated filling valve 51 and the reservoir 32" is
formed by means of a bypass tube 91". Thus, the fresh
water entering through the solenoid-operated valve 51
can be diverted so that it passes directly into the reser-
voir 32" instead of into the holder 54. This diversion is
carried out with known means, operated by the control
unit 70.

[0038] Thus the fresh water is pre-heated in the res-
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ervoir 32", by mixing with the hot water which is already
present in it.

[0039] The control unit can then add water at ambient
temperature to the water stored in the reservoir 32".

Claims
1. Washing machine, comprising:

- a tub (10) which can be filled with liquid to a
specific level for washing garments;

- areservoir (32; 32'; 32"), which can store rins-
ing liquid and is located under the tub (10); and

- pumping means (42) for drawing liquid from the
reservoir (32, 32', 32") and sending it to the tub
(10).

2. Washing machine according to Claim 1, comprising
an electronic control unit (70) designed to control
the operation of the pumping means (42) in such a
way as to maintain a predetermined liquid level in
the reservoir (32, 32', 32") to stabilize the machine
during its operation.

3. Washing machine according to Claim 2, in which the
electronic control unit (70) is designed to control the
operation of the pumping means (42) in such a way
as to keep the reservoir (32, 32', 32") essentially full
during the operation of the machine.

4. Washing machine according to Claim 1, in which the
reservoir (32, 32', 32") is located in the lower part
of the machine.

5. Washing machine according to Claim 1, in which the
reservoir (32, 32', 32") is suspended from the tub
(10).

6. Washing machine according to Claim 1, comprising
a second reservoir (31, 31') connected to means
(51) for introducing water into the machine.

7. Washing machine according to Claim 6, in which the
two reservoirs (32, 32'; 31, 31") are in contact with
each other to enable heat to be transmitted to the
liquid contained in the second reservoir (31, 31").

8. Washing machine according to Claim 6, in which the
second reservoir (31, 31') is associated with heating
means (81') to transmit to the water contained in it
the heat generated by an electric motor (20) for driv-
ing a drum (12) contained in the tub (10).

9. Washing machine according to Claim 1, in which the
pumping means (42) are connected:

- to the tub (10) by means of
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a first length of tubing (61) for delivering
water from the reservoir (32, 32', 32") to the
tub (10) and

a second length of tubing (63) for drawing
liquid out of the tub (10);

the said pumping means (42) are also
connected
- to the reservoir (32, 32', 32") through

a pipe for drawing the liquid to be sent from
the reservoir (32, 32', 32") to the tub (10)
and

a third length of tubing (64) for introducing
into the reservoir (32, 32', 32") the liquid
drawn out of the tub (10) through the sec-
ond length of tubing (63).

10. Washing machine according to Claim 9, in which the

11.

first length of tubing (61) is a siphon which rises to
a point above the said predetermined level of the
liquid in the tub (10).

Washing machine according to Claim 9, in which the
third length of tubing (64) is a siphon which rises to
a point above the said predetermined level of the
liquid in the tub (10).
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