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(54) Household appliance for carrying out a treatment on articles

(57)  An electrical household appliance for carrying
out a treatment on articles comprises:

- a product treatment compartment (2);

- a door (20) providing access to the treatment compart-
ment (2), the door (20) being openable by a user even
during the product treatment;

- a first power line (4) which supplies power to a first
electrical load (3);

- a first electrical control line (5) for controlling the first
electrical load (3);

-adoor open/door closed switch (6) operatively connect-
ed to the first electrical control line (5);

- control means (10) for the first electrical load (3) which
in turn comprise a first electro-mechanical switch (7)
comprising an electrical component (71) inserted along
the first electrical control line (5) and a mechanical com-
ponent (72) located along the first power line (4) and able
to move between a first and a second position in which
it respectively prevents or allows the passage of current
along the first power line (4).
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Description

[0001] Thisinventionrelates to an electrical household
appliance for carrying out a treatment on articles.
[0002] There are prior art tumble dryers comprising:

- acompartment for the treatment of articles;

- adoor providing access to the treatment compart-
ment, allowing at least insertion of the articles before
the treatment and removal of the articles after the
treatment, the door being openable by a user even
during treatment of the articles;

- an electric motor;

- apower line which supplies power to the electric mo-
tor,;

- adooropen/door closed switch located on the power
line; door closing causing closure of the door switch,
and door opening causing opening of the door
switch. Consequently, opening the door is a suffi-
cient condition to interrupt the power supply to the
electric motor. That is extremely advantageously,
since it increases the safety of the electrical house-
hold appliance, minimising the risk that, after open-
ing the door, the user may be injured by accidental
contact with the rotating drum. In particular, that in-
crease in safety is also achieved in the absence of
a device which locks the door and absolutely pre-
vents the door from being opened during the drying
cycle. Indeed, such a locking device, as well as add-
ing to the cost, would prevent door opening from the
inside of the treatment compartment (something
which, in contrast, is important to prevent incidents
involving children or animals which may get into the
treatment compartment while the electrical house-
hold appliance is switched off).

[0003] However, such construction solutions are not
without disadvantages linked to the cost of the door open/
door closed switch located along the power supply line
of the electric motor.

[0004] In this context, the technical purpose which
forms the basis of this invention is to propose an electrical
household appliance that overcomes the above men-
tioned disadvantages of the prior art.

[0005] The aim of this invention is to provide an elec-
trical household appliance which can optimise its com-
ponents.

[0006] In particular, the aim of this invention is to pro-
vide an electrical household appliance which can opti-
mise its components while simultaneously optimising op-
erating safety.

[0007] The technical purpose indicated and the aims
specified are substantially achieved by an electrical
household appliance comprising the technical features
described in one or more of the appended claims.
[0008] Further features and advantages of the inven-
tion are more apparent in the non-limiting description
which follows of a preferred non-limiting embodiment of
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an electrical household appliance illustrated in the ac-
companying drawings, in which:

- Figure 1 is a schematic view of an electrical house-
hold appliance according to this invention;

- Figure 2 is a portion of a wiring diagram integrated
in the electrical household appliance according to
this invention.

[0009] With reference to the accompanying drawings,
the numeral 1 denotes an electrical household appliance
for carrying out a treatment on products. Typically, the
electrical household appliance 1 is a tumble dryer or a
laundry washing machine or a dishwasher or an oven or
a food refrigerator device such as a fridge, a freezer, a
combined fridge - freezer structure.

[0010] The electrical household appliance 1 compris-
es:

- aproduct treatment compartment 2 (based on what
is indicated above, said treatment could be washing,
drying, refrigerating, cooking);

- a door 20 providing access to the treatment com-
partment 2, allowing at least insertion of the products
before the treatment and removal of the products
after the treatment. The door 20 can be opened by
a user even during the execution of the product treat-
ment (for example, in the case of a tumble dryer the
door 20 can even be opened during rotation of a
rotary drum containing the clothing to be dried, al-
though, as is explained below, opening the door 20
interrupts rotation of the drum) or during the execu-
tion of a subphase of said treatment (typical situation
for a laundry washing machine).

[0011] The electrical household appliance 1 comprises
afirst electrical load 3 (as illustrated in more detail below,
the first electrical load 3 could be an electric motor, a
resistance, etc.). Typically, the first load 3 is a resistance
which is critical for safe operation of the electrical house-
hold appliance 1.

[0012] The electrical household appliance comprises
a first power line 4 which supplies power to the first elec-
trical load 3.

[0013] The electrical household appliance 1 also com-
prises:

- afirst electrical control line 5 for controlling the first
electrical load 3. As shown by way of example in the
accompanying drawing, the first electrical control
line 5 is separate from the power line 4;

- adoor open/door closed switch 6 operatively (nor-
mally electrically) connected to the first electrical
control line 5. With the door 20 open, the door open/
door closed switch 6 is in a first configuration in which
it prevents current from passing through the first
electrical control line 5, with the door 20 closed, the
switch is in a second configuration in which it does
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not prevent current from passing through the first
electrical control line 5 (in the second configuration
the switch 6 allows, in the absence of other con-
straints such as further switches, the passage of cur-
rent through the first electrical control line 5). In the
first configuration, the door open/door closed switch
6 is open, in the second configuration it is closed.
Appropriately, the switch 6, if in the second config-
uration, has direct current flowing through it. Advan-
tageously, the switch 6 is sized to withstand voltages
and currents which are less than those present along
the first power line 4;

- control means 10 for the first electrical load 3 which
in turn comprise a first electro-mechanical switch 7
comprising an electrical component 71 inserted
along the first electrical control line 5 and a mechan-
ical component 72 located along the first power line
4 and able to move between a first and a second
position in which it respectively prevents or does not
prevent the passage of current along the first power
line 4, the mechanical component 72 of the first elec-
tro-mechanical switch 7 being controlled by the elec-
trical component 71 of the first electro-mechanical
switch 7. In the second position the mechanical com-
ponent 72, in the absence of other constraints, allows
the passage of current along the first power line 4.
Appropriately, the failure of current to pass through
the electrical component 71 of the first electro-me-
chanical switch 7 causes the mechanical component
72 of the first electro-mechanical switch 7 to adopt
the first position. The mechanical component 72 of
the first electro-mechanical switch 7 is in series with
the first load 3. The electrical component 71 and the
mechanical component 72 of the first electro-me-
chanical switch 7 are functionally interposed be-
tween the door open/door closed switch 6 and the
first load 3. Appropriately, the first electro-mechani-
cal switch 7 is a relay 700. In the preferred embod-
iment, the electrical component 71 of the first electro-
mechanical switch 7 is a coil and the mechanical
component 72 of the first electro-mechanical switch
7 is a contact comprising a metal reed. If current
flows through the coil, it generates a magnetic field
which attracts the reed, placing the contact in an op-
erating configuration. If there is no electric current
flowing through the coil, the reed and the contact
adopt a home (non-operating) configuration.

[0014] Typically, the relay 700 is a type which experts
in the field call "normally open" (that is to say, the relay
contact is open if no current is passing through the coil
which controls the relay). In a non-limiting example em-
bodiment, between the door open/door closed switch 6
and the first load 3 there are no operatively interposed
relays with coils through which alternating current flows.
[0015] Opening the door 20 is a sufficient condition to
cut the power supply to the first electrical load 3 (and, if
present, also to the second and/or third load 30, 300, as
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explained in more detail below).

[0016] The door 20, when closed, mechanically oper-
ates the switch 6, causing it to adopt the second config-
uration. In particular, the door 20, when closed, operates
the switch 6 by pressing it. Preferably, the door 20, when
closed, pushes a contact element which in turn moves
the switch 6, causing it to adopt the second configuration.
Appropriately, if the door 20 is open, elastic means move
the switch 6, causing it to adopt the first configuration. In
that case, the contact element is not held by the door 20
in the position adopted in the switch 6 second configu-
ration.

[0017] Appropriately, the electrical household appli-
ance 1 comprises retaining means for retaining the door
20 in the closed position. The retaining means are partly
made in the door 20 and partly made in the remaining
parts of the electrical household appliance 1. For exam-
ple, the retaining means comprise a hook made on the
door 20 which engages in a corresponding ring made on
an outer cabinet encompassing the functional compo-
nents of the electrical household appliance. In an alter-
native embodiment the hook could be made on the cab-
inet, while the ring could be made on the door.

[0018] Appropriately, the electrical household appli-
ance 1 comprises an actuator 22 for disengaging the re-
taining means, the actuator 22, if operated, disengaging
the retaining means even during treatment of the prod-
ucts placed in the treatment compartment 2. The actuator
22 can be directly operated by the user and is located on
the door 20 or in the remaining parts of the electrical
household appliance 1 or partly on the door 20 and partly
on the remaining parts of the electrical household appli-
ance 1. For example, the actuator 22 is a handle or a
push-button. By way of example, the actuator 22 is me-
chanically connected to the hook of the retaining means.
Appropriately, operation of the actuator 22 is a sufficient
condition for cutting the power supply to the first electrical
load 3 (and, if present, also to the second and/or third
load 30, 300, as explained in more detail below). Appro-
priately, the electrical household appliance 1 comprises
a microcontroller 8. The control means 10 comprises a
first current switch 81 controlled by the microcontroller 8
by means of an electrical control signal, the first current
switch 81 being located along the first control line 5. Ap-
propriately, the first current switch 81 is in series with the
electrical component 71 of the first electro-mechanical
switch 7. The first current switch 81 comprises two ports
for transit of the electric current and one port for control-
ling the passage of electric current through the two transit
ports. The electrical control signal causing a difference
in voltage between the control port and one of the two
transit ports, so as to allow the passage of electric current
between the two transit ports. The control means 10 for
the first load 3, appropriately in combination with the mi-
crocontroller 8, allow activation/deactivation of the first
load 3 during treatment of the products placed in the treat-
ment compartment 2 when the door open/door closed
switch 6is in the second configuration. The control means
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10 therefore allow the first load 3 to be controlled for
running a predetermined treatment programme for the
products in the treatment compartment 2.

[0019] The first current switch 81 is a transistor 82.
Appropriately, the electrical household appliance 1 com-
prises a pair of transistors 82, 83, in series with each
other and in series with the electrical component 71 of
the first electro-mechanical switch. That allows redun-
dant control of the electrical component 71 of the first
electro-mechanical switch 7 and therefore, indirectly, of
the first load 3. The transistor 82 is one of the two tran-
sistors of the pair of transistors 82, 83.

[0020] As shown for example in Figure 2, the electrical
household appliance 1 comprises:

- asecond electrical load 30;

- asecond power line 40 which supplies power to the
second electrical load 30;

- asecond electrical control line 50 which controls the
second electrical load 30, the door open/door closed
switch 6 being electrically in communication with the
second electrical control line 50; the door open/door
closed switch 6 being, when the door 20 is open, in
a first configuration in which it prevents the passage
of current through the second electrical control line
50, and the switch being, when the door 20 is closed,
in a second configuration in which it does not prevent
the passage of current through the second electrical
control line 50;

- control means 101 for the second electrical load 30,
comprising a second electro-mechanical switch 70
which comprises: an electrical component 701 in-
serted along the second electrical control line 50, a
mechanical component 72 located along the second
power line 40 and able to move between a first and
a second position in which it respectively prevents
or does not prevent the passage of current along the
second power line 40, the mechanical component
702 of the second electro-mechanical switch 70 be-
ing controlled by the electrical component 701 of the
second electro-mechanical switch 70. Appropriately,
the failure of current to pass through the electrical
component 701 of the second electro-mechanical
switch 70 causes the mechanical component 702 of
the second electro-mechanical switch 70 to adopt
the first position. Appropriately, the second electro-
mechanical switch 70 is a relay. In particular, the
relay has one or more of the technical features de-
scribed above with reference to the relay of the first
electro-mechanical switch 7.

[0021] Appropriately, the electrical household appli-
ance 1 comprises a second current switch 810 located
along the second electrical control line 50 and controlled
by the microcontroller 8 by means of an electrical control
signal for allowing or preventing operation of the second
electrical load 30.

[0022] In the preferred embodiment the first and sec-
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ond control lines 5, 50 are parallel with each other. One
end of the first control line 5 and/or of the second control
line 50 is at the same potential as one end of the door
open/door closed switch 6.

[0023] Appropriately, the electrical household appli-
ance 1 could comprise:

- a third electrical load 300;

- a third power line 400 which supplies power to the
third electrical load 300;

- a third electrical control line 500 which controls the
third electrical load 300, the door open/door closed
switch 6 being electrically in communication with the
third electrical control line 500; the door open/door
closed switch 6 being, when the door 20 is open, in
a first configuration in which it prevents the passage
of current through the third electrical control line 500,
and the switch being, when the door 20 is closed, in
a second configuration in which it does not prevent
the passage of current through the third electrical
control line 500;

- control means 102 for the third load 300.

[0024] The control means 102 for the third load 300
have one or more of the technical features described
above with reference to the control means 10, 101 for
the first or second load 3, 30 (obviously, transposed and
applied for controlling the third load 300 and not the first
orsecond load 3, 30). Appropriately, the electrical house-
hold appliance 1 comprises means 9 for generating a
predetermined voltage applied to one end of the door
open/door closed switch 6. That predetermined voltage
is a direct current voltage. Appropriately, the generator
means 9 comprise an AC/DC converter which converts
the mains voltage to the predetermined voltage. Typical-
ly, the predetermined voltage is approximately 12 Volts.
When the switch 6 is closed, that voltage is transferred
to one end of the first control line (appropriately, also to
one end of the second and/or third control line 50, 500).
[0025] Appropriately, if the switch 6 is open, the power
supply to the first, second, third load 3, 30, 300 is cut,
irrespective of the control signal supplied by the micro-
controller 8.

[0026] In a first preferred embodiment, the electrical
household appliance 1 is a tumble dryer comprising a
rotating drum suitable for containing the products to be
treated. The first electrical load 3 is an electric motor
which drives the drum. The second electrical load 30
could be an electric heating resistance. Deactivation of
the heating resistance is important to prevent overheat-
ing of the heating resistance itself. Indeed, when the door
20is opened, the power supply to the electric motor which
drives the drum is cut. Normally, the electric motor also
drives the rotation of a cooling fan, but if the electric motor
is stopped, the fan is also stopped, and it is for this reason
that the heating resistance must be stopped so as to pre-
vent problems with overheating. In the case of a tumble
dryer, the third load 300 could be a further resistance,
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for example designed to generate steam.

[0027] In a second preferred embodiment, the electri-
cal household appliance 1 is a dishwasher comprising a
pump for the washing liquid, the first electrical load 3
being an electric motor which drives the pump.

[0028] Theinventiondescribed brings many advantag-
es.

[0029] In particular, it allows the use of a door open/
door closed switch in electrical contact with the first con-
trol line but not with the first power line 4 (basically, elec-
trically connected on the control branch - electrical com-
ponent 71 - of the relay 700 but not on the contact branch
- mechanical component 72 - of the relay 700). Conse-
quently, the door open/door closed switch 6 is subject to
lower electrical loads and therefore a less expensive
component can be used (on the first power line 4 there
is an alternating current dictated by the external mains
-220V-).

[0030] Afurtheradvantage is thatif the dooris opened,
the power supply to one or more predetermined electrical
loads is interrupted, so as to improve the operating safety
of the electrical household appliance, but without requir-
ing the use of a door lock which would prevent the door
20 from being opened while the electrical household ap-
pliance is operating.

[0031] It shall be understood that the invention de-
scribed above may be modified and adapted in several
ways without thereby departing from the scope of the
inventive concept. Moreover, all the details of the inven-
tion may be substituted by other technically equivalent
elements. In practice, all the materials used, as well as
the dimensions, may vary according to requirements.

Claims

1. An electrical household appliance for carrying out a
treatment on products, comprising:

- a product treatment compartment (2);

- a door (20) providing access to the treatment
compartment (2), allowing at least insertion of
the products before the treatment and removal
of the products after the treatment, the door (20)
being openable by a user even during the prod-
uct treatment;

- a first electrical load (3);

- a first power line (4) which supplies power to
thefirstelectricalload (3); characterised in that
it comprises:

- a first electrical control line (5) for controlling
the first electrical load (3);

- a door open/door closed switch (6) which is
operatively connected to the first electrical con-
trol line (5), the door open/door closed switch
(6) being, when the door (20) is open, in a first
configuration in which it prevents the passage
of current through the first electrical control line
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(5), and the switch being, when the door (20) is
closed, in a second configuration in which itdoes
not prevent the passage of current through the
first electrical control line (5);

- control means (10) for the first electrical load
(3) which in turn comprise a first electro-me-
chanical switch (7) comprising an electrical com-
ponent (71) inserted along the first electrical
control line (5) and a mechanical component
(72) located along the first power line (4) and
able to move between a first and a second po-
sition in which it respectively prevents or does
not prevent the passage of current along the first
power line (4); positioning of the mechanical
component (72) of the first electro-mechanical
switch (7) in the first or the second position being
controlled by the electrical component (71) of
thefirstelectro-mechanical switch (7), the failure
of current to pass through the electrical compo-
nent (71) of the first electro-mechanical switch
(7) causing the mechanical component (72) of
the first electro-mechanical switch (7) to adopt
the first position.

The electrical household appliance according to
claim 1, characterised in that the door (20), when
closed, mechanically operates the door open/door
closed switch (6) by means of pressure, causing it
to adopt the second configuration.

The electrical household appliance according to
claim 1 or 2, characterised in that it comprises:

- retaining means for retaining the door (20) in
the closed position, the retaining means being
partly made in the door (20) and partly made in
the remaining parts of the electrical household
appliance (1);

- an actuator (22) for disengaging the retaining
means, the actuator (22), if operated, disengag-
ing the retaining means even during treatment
of the products placed in the treatment compart-
ment (2); the user being able to directly operate
the actuator (22) located on the door (20) or in
the remaining parts of the electrical household
appliance (1) or partly on the door (20) and partly
on the remaining parts of the electrical house-
hold appliance (1).

The electrical household appliance according to any
of the foregoing claims, characterised in that it
comprises a microcontroller (8) and in that the con-
trol means (10) for the first load (3) comprise a first
current switch (81) controlled by the microcontroller
(8) by means of an electrical control signal, the first
current switch (81) being located along the first con-
trol line (5).
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The electrical household appliance according to
claim4, characterised in that the first current switch
(81) is a transistor (82).

The electrical household appliance according to any
of the foregoing claims, characterised in that the
first electro-mechanical switch (7) is a relay (700).

The electrical household appliance according to any
of the foregoing claims, characterised in that the
electrical household appliance (1) is a tumble dryer
comprising a rotating drum suitable for containing
the products to be treated, the first electrical load (3)
being an electric motor which drives the drum.

The electrical household appliance according to any
of the foregoing claims, characterised in that the
electrical household appliance (1) is a dishwasher
comprising a pump for the washing liquid, the first
electrical load (3) being an electric motor which
drives the pump.

The electrical household appliance according to any
of the foregoing claims, characterised in that it
comprises:

- a second electrical load (30);

- asecond power line (40) which supplies power
to the second electrical load (30);

- a second electrical control line (50) which con-
trols the second electrical load (30), the door
open/door closed switch (6) being electrically in
communication with the second electrical con-
trol line (50); the door open/door closed switch
(6) being, when the door (20) is open, in a first
configuration in which it prevents the passage
of current through the second electrical control
line (50), and the switch being, when the door
(20) is closed, in a second configuration in which
it does not prevent the passage of current
through the second electrical control line (50);
- control means (101) for the second electrical
load (30), comprising a second electro-mechan-
ical switch (70) which comprises: an electrical
component (701) inserted along the second
electrical control line (50), a mechanical compo-
nent (72) located along the second power line
(40) and able to move between afirstand a sec-
ond position in which it respectively prevents or
does not prevent the passage of current along
the second power line (40), the mechanical com-
ponent (702) of the second electro-mechanical
switch (70) being controlled by the electrical
component (701) ofthe second electro-mechan-
ical switch (70), the failure of current to pass
through the electrical component (701) of the
second electro-mechanical switch (70) causing
the mechanical component (702) of the second
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electro-mechanical switch (70) to adopt the first
position.

10. The electrical household appliance according to

claim 9 when it depends directly or indirectly on claim
4, characterised in that the control means (101)
for the second load (30) comprise a second current
switch (810) located along the second electrical con-
trol line (50) and controlled by the microcontroller (8)
by means of an electrical control signal for allowing
or preventing operation of the second electrical load
(30).
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