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DESCRIPTION

Field of the invention

The present invention relates to domestic washing
appliances, such as washing machines and dishwashers, and
concerns a heating device for such domestic appliances that
can heat the washing liquid.

Description of the related art

Washing machines and dishwashers are commonly fitted
with a resistance heating device for heating the washing
liquid. Such domestic appliances are normally fitted with a
pressure switch to measure the level of the bath of washing
liquid. Domestic washing appliances are commonly fitted
with a heating device with a coil resistor that is immersed
in the bath of washing liquid. A temperature sensor is also
provided to measure the temperature of the bath and to cut
off the power to the heating resistor once the bath reaches
the preset working temperature.

If the pressure switch measuring the level of the
ligquid fails, the bath of washing liquid could leave the
heating resistor wuncovered. In this case, the resistor
would quickly reach a high temperature that could damage
the heating device. To overcome this drawback, it has

already been proposed to incorporate a temperature sensor



WO 2014/008442 PCT/US2013/049397

in the heating device such as to cut off the power supply
to the heating device in the event of excessive temperature
increases. However, the temperature sensor may not be able
to prevent damage caused by the overheating of the heating
resistor.

Scope and summary of the invention

The present invention is intended to provide a heating
device for domestic appliances that provides greater safety
guarantees against the risk of overheating.

According to the present invention, this objective 1is
achieved by a heating device having the features set out in
claim 1.

The claims are an 1integral part of the teaching
provided in relation to the invention.

Short description of the drawings

The present invention 1is described in detail below
with reference to the attached drawings, which are provided
purely by way of non-limiting example, in which:

— Figure 1 is a partially exploded perspective view of
a heating device for domestic appliances according to the
present invention,

- Figure 2 is a partially exploded axial cross-—-section
of the heating device in figure 1, and

- Figure 3 1is an axial cross—-section of the optical
sensor indicated by the arrow III in figure 2.

Description of embodiments of the invention

In figures 1 and 2, reference sign 10 indicates a
resistance heating device for domestic washing appliances,
such as washing machines or dishwashers.

The heating device 10 includes a base 12 bearing a
coll resistor 14. The extremities of the coil heater 14 are

attached to the base 12 and are connected electrically to

- 2 -



WO 2014/008442 PCT/US2013/049397

two terminals 16 that protrude from the base 12 on the side
opposite the coil resistor 14.

The heating device 10 includes an optical sensor 18 on
the base 12. The optical sensor 18 is able to determine the
liquid level around the heating device 10.

With reference to figure 3, the optical sensor 18 is
preferably a reflection sensor and includes a waveguide 20
formed by an elongated hollow body 22 made of transparent
plastic material, such as polycarbonate. The body 22 has an
elongated cavity 24 and a substantially conical closed
extremity 26. The Dbody 22 has an enlarged head 28 with
teeth 30 on the outside thereof. The Dbody 22 has a
cylindrical central section between the head 28 and the
extremity 26, with a wall of constant thickness.

The optical sensor 18 includes a printed circuit board
32 bearing a light emitter 34 and a light receiver 36. The
front of the light emitter 34 and the front of the light
receiver 36 face the walls of the body 22 and are
diametrically opposite one another. Preferably, the body 22
includes two lenses 23 (figure 3) arranged in front of the
light emitter 34 and of the light receiver 36, to collimate
the light emitted by the light emitter 34 and to focus the
light reflected by the light guide 20 on the light receiver
36. Preferably, the lenses 23 are formed entirely on the
body 22 by wvarying the profile of the front surface of the
body 22.

The light emitter 34 and the light receiver 36 are
optically separated from one ancother by a screen 38 with an
internal annular wall 40 and an external annular wall 42,
The internal annular wall 40 optically isolates the 1light

emitter 34 from the light receiver 36. The external annular
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wall 42 optically 1isolates the light emitter 34 and the
light receiver 36 from the side walls of the head 28.

The printed circuit board 32 is attached to the body
20 by means of a cover 43 with a base wall 45 that bears
against the printed circuit board 32 and a plurality of
arms 47 that c¢lip onto the teeth 30 of the body 22.

The optical sensor 18 may have an integrated
temperature sensor 46. The temperature sensor 46 includes
an NTC resistor 48 seated in the cavity 24 near to the
closed extremity 26. The NTC resistor 48 1is connected to
the printed circuit board 32 by means of terminals 50. The
cavity 24 may be filled with a material having high thermal
conductivity to encourage the transmission of heat between
the walls of the body 22 and the NTC resistor 48.

With reference to figure 2, the body 22 of the optical
sensor 18 is inserted and attached in a hole 52 in the base
12. The extremity 26 of the body 22 protrudes from the base
12 on the same side as the coil resistor 14. The head 28 of
the body 22 protrudes from the base 12 on the same side as
the terminals 16. The sensor 18 is connected by a connector
(not shown) to a power and control circuit of the domestic
appliance.

In operation, the 1light emitter 34 emits a luminous
flux L that is propagated in the wall of the body 22 as
shown in figure 3. A first part L’ of the luminous flux is
dispersed outside the luminous body 22 through the inclined
walls of the conical extremity 26. A second part of the
luminous flux L'’ 1s reflected inside the body 22 and
reaches the light receiver 36. The part of the optical flux
L’ dispersed outside the body 22 depends on the ratio
between the refraction coefficients between the material

used for the body 22 and the material surrounding the body
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22. The amount of the flux L’ dispersed varies depending on
whether the extremity 26 is surrounded by air or by washing
liquid. The amount of the flux L’ dispersed also depends on
the level of the washing liquid around the body 22. The
light receiver 36 receives the reflected flux L'’ and
provides an electrical signal indicating the intensity of
the reflected flux L’’. Since the intensity of the flux L'’
varies as a function of the 1level of 1liquid around the
extremity 26, the sensor 18 1s therefore able to provide
precise information regarding the 1level of the washing
liquid around the coil resistor 14. The information
provided by the level sensor 18 helps to prevent damage
being caused to the heating device 10 by overheating in the
event of an erroneous level measurement by the pressure
switch. The sensor 18 also provides, by means of the
temperature sensor 46, a measurement of the temperature of
the washing liquid which 1is used to cut the power to the
heating device 10 when the preset temperature is reached.
Naturally, notwithstanding the ©principle of the
invention, the design details and embodiments may be varied
significantly from the description and illustrations
without thereby moving outside the scope of the invention

as defined in the claims below.
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CLAIMS

1. Heating device for domestic appliances, comprising
a base (12) and a coil resistor (14) that extends from said

base (12), characterized in that it includes an optical

sensor (18) that can determine the level of washing ligquid
around said coil resistor (14).

2. Device as claimed in claim 1, characterized in that

said optical sensor (18) includes a light guide (20) formed
by an elongated body (22) made of transparent plastic
material inserted into a hole (52) in said base (12), the
elongated Dbody (22) having a substantially conical
extremity (26) that protrudes from said base (12) on the
same side as said coil resistor (14).

3. Device as claimed in claim 2, characterized in that

said optical sensor (18) includes a printed circuit board
(32) bearing a light emitter (34) and a light receiver (36)
frontally facing a wall of said body (22) and optically
isolated from one another by means of a screen (38).

4. Device as claimed in claim 2, characterized in that

it includes a temperature sensor (46) seated in a cavity
(24) of said elongated body (22).

5. Device as claimed in claim 4, characterized in that

said temperature sensor (46) includes an NTC resistor (48)
arranged to coincide with a closed extremity of said cavity
(24) and connected to said printed circuit board (32) by
means of terminals (50).

6. Device as claimed in claim 3, characterized in that

the body (22) includes two lenses (23) arranged opposite
the light emitter (34) and the light receiver (36).
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7. Device as claimed in claim 6, characterized in that

said lenses (23) are formed entirely on the body (22) by
varying the profile of the front surface of the body (22).
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