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@ Washing system for washing machines and dishwashers built to operate at low voltage.

@ Washing system comprising a transformer (1),
preferably of the controlled-reluctance type, which
decouples the components (2',3',4',5',6") of the said
system from the mains (10), supplying them at a low
voltage, and a resistor (5') formed by tungsten wires

inserted inside a ceramic-fibre tube and placed in-
side a steel tube which is formed into a U and
provided with suitable holes to allow the partial con-
tact of the said resistor with the washing fluid.

FIGa. 3
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The present invention relates to a washing sys-
tem for washing machines and dishwashers whose
components, such as the washing and spin-drying
motor, discharge pump, high-pressure pump, timer
motor and solenoid valves, are built o operate at a
low voltage.

As is known, in washing machines and dish-
washers currently on the market, the washing water
is heated by the introduction of an electrical resis-
tor, usually of 2,000/2,400 or more watts, and at
220/240 volis.

Also known are the disadvantages of the above
system: these may be summarised as the high
energy consumption which limits the simultaneous
use of other household electricals, the heavy final
consumption with a poor heating efficiency, and the
danger to the user from the unreliability of the
earthing means. Moreover the power of conven-
tional resistors, expressed in a large number of
calories per cm? causes dissociations, and the
limescale produced is not only harmful to fabrics
and tableware but also accumulates on the resis-
tors themselves so that right from the earliest use
the heating efficiency is limited, leading progres-
sively either to longer washing cycles, with a con-
sequent increase in consumption, or to a decline in
the quality of the wash.

The object of the present invention is to pro-
vide a washing system for washing machines and
dishwashers, whose components operate entirely at
a low voltage of as little as 48/42 volts.

Another object is for the decoupling of the said
appliances from the mains to be effected by means
of a transformer, preferably of the "controlled reluc-
tance" type, where the primary consists of two
windings: these windings are connected in parallel
with subtraction of potential difference and have an
equal number of turns which are wound clockwise
in the first primary and anticlockwise in the second
primary.

Still another object is for the water to be heated
and the detergent activated by an appropriate re-
sistance that is also able to soften the water by
ionisation and radiant magnetism with a variable
scanning frequency, preventing the deposition of
limescale.

Other objects and advantages will appear from
the description which follows and from the appen-
ded plates which illustrate, diagrammatically and
by way of example, one embodiment of the system
of the present invention.

With reference to said plates

- Fig. 1 diagrammatically shows a transformer
of the "controlled reluctance" type;

- Fig. 2 illustrates the particular shape of the
resistor used in the present system;

- Fig. 3 shows a block diagram for a washing
machine operating at a low voltage.
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Fig. 1 shows the first primary winding X-Y,
which is wound clockwise, the second primary
winding Z-U, which is wound anticlockwise, the
secondary winding S-S, and the core N. The trans-
former, of the controlled reluctance type, acts on
the conducting materials in such a way as to cause
them to transmit the energy they contain, and that
from the apparent state of rest, for a normal natural
configuration, they pass to a state of disturbance of
the equilibrium which is not recovered for momen-
tary loss of the initial configuration.

Fig. 2 shows the stainless steel tube 1 bent
into a U and provided with the holes 2a, 2b and 3a,
3b, the diameters of which latter pair may be half
those of the former pair; and three tungsten wires 7
twisted together and formed into a spiral as shown
at 4. The distances between the said holes and the
number of these may in some degree vary the final
efficiency.

This gives a 1.7 ohm resistor which is con-
nected to the controlled-reluctance transformer,
which reduces the original voltage from a mains
input of 220 volts to an output on the secondary of
48/42 volts.

The said spiral 4 is inserted inside two layers
of ceramic-fibre tube 5, and this assembly is
placed inside the said tube 1.

Fig. 3 shows the electrical connection 10 to the
washing machine mains supply, which is at normal
voltage; the controlled-reluctance fransformer 1'
which reduces the voltage to 42 volts, off which all
the machine's components run, in particular the
timer with motor 2', the solenoid valve 3', the
washing and spin-drying motor 4', the discharge
pump 6', the resistor 5' immersed in the washing
water 9 in the washing drum 7 containing the
rotating basket 8. Clearly, if the operating voltage is
reduced, the number of turns of the windings must
be reduced, with a consequent increase in the
cross section of the conductors employed and with
a consequent increase in the magnetic efficiency
owing to the reduced resistance of the thinner
conductors.

Through the holes 2a, 2b and 3a, 3b, the water
enters the tube 1 and the amount thereof becomes
isolated from that contained in the drum. As soon
as the power is turned on the resistor 5' heats up
the interior of the tube 1, raising the pressure
sufficiently to overcome the outside pressure, but
at this point the water contained inside the tube 1
has already turned to gas and, at great speed,
rises to the top layers with little absorption of heat.
This is because, owing fo the effect of the electrical
element's carrying current and its being immersed
in, and in contact with, the water, and owing to the
period of relaxation due to the two primaries of the
controlled-reluctance fransformer, a true half-wave
rectification is produced inside the tube 1 and
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smoothed out by the capacitor formed by the tung-
sten resistor and the steel tube by way of plates,
and by the ceramic fibre by way of dielectric. This
capacitance is variable since it is sensitive to the
increase in temperature inside the tube, which pro-
duces the operating frequency with the cycles of
expulsion down to very low levels of water intro-
duced in each cycle.

This therefore gives a very fast constant pro-
gressive heating of a small amount of the water
provided for the washing process.

The amount of active oxygen produced is
equal to or greater than that chemically obtainable
with outside additives that could be introduced and
the softening of the water leads in consequence 1o
a homogeneous and regular consumption of the
detergent necessary for the washing process, with-
out the need to increase the latter in proportion to
the hardness of the water.

The present invention achieves the object set
out, and in particular makes it possible to wash
fabrics and tableware even at temperatures of less
than 20/30° C, with an energy saving of more than
60% and low manufacturing costs for the compo-
nents of the system.

The present invention, as illustrated and de-
scribed diagrammatically and by way of example,
is o be understood as extending to those subsid-
iary variants which, as such, fall within its scope.

Thus, for example, in the practical embodi-
ment, the dimensions and materials employed may
vary according to requirements without thereby de-
parting from the scope of protection of the follow-
ing claims.

Claims

1. Washing system for washing machines and
dishwashers built to operate at a low voltage,
characterised in that it comprises in combina-
tion a transformer, preferably of the controlled-
reluctance type, which supplies the compo-
nents of the system by reducing the operating
voltage, a resistor for heating the washing fluid
and for activating the detergent, and devices
for driving, adjusting and servicing operating at
a low voltage.

2. Washing system according to Claim 1, charac-
terised in that the said controlled-reluctance
transformer, whose primaries consist of two
windings connected in parallel and wound in
opposite directions, decouples the components
of the washing system from the mains and
supplies them at a low voltage, preferably
48/42 volts.
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Washing system according to Claim 1, charac-
terised in that the said resistor is formed by
tungsten wires twisted together, formed into a
spiral and inserted into a ceramic-fibre tube,
the assembly being placed inside a steel tube
formed into a U.

Washing system according to Claim 3, charac-
terised in that the said steel tube is provided
with suitable holes to allow the partial contact
of the said resistor with the washing fluid, a
certain amount of which, by entering the inte-
rior of this tube, becomes isolated from the
rest of the fluid contained in the drum.

Washing system according to the preceding
claims, characterised in that the said tungsten
resistor and the said steel tube form the plates
of a capacitor, the dielectric being represented
by the ceramic fibre.

Washing system according to the preceding
claims, characterised in that the said current-
carrying resistor heats the washing fluid and
softens it by ionisation and radiant magnetism
with a variable scanning frequency, thus main-
taining the limescale in suspension and pro-
ducing active oxygen.
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