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(54) Cooking appliance

(57) Cooking appliance comprising at least one heat
source (1), an actuator (2) associated to the heat source
(1), which is operated by a user to act on the correspond-
ing heat source (1) and which comprises at least one
associated switch (3; 3a, 3b) whose state changes when
the user acts on said actuator (2), and a connection (I)

to an external power supply through which it is powered,
which comprises at least two terminals (T1, T2). The
switch (3; 3a) associated to the actuator (2) is connected
in series to the connection (I), so that the appliance (100)
does not consume energy from the external power supply
unless the actuator (2) is acted on.
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Description

TECHNICAL FIELD

[0001] This invention relates to cooking appliances,
and in particular to cooking appliances comprising at
least one heat source with an associated actuator, each
actuator comprising at least one switch.

PRIOR ART

[0002] Conventional cooking appliances are connect-
ed to an external power supply, generally to a main al-
ternating voltage supply, through which they are pow-
ered. Said appliances comprise at least one heat source
associated to an actuator, generally a manual one, and
on which a user acts to activate or deactivate it, generally
corresponding with a tap or handle. Each actuator also
comprises an associated switch, so that when said ac-
tuator is operated by a user, it closes or opens an elec-
trical circuit associated to the corresponding switch.
[0003] Document WO 2009040115 A2 discloses a
cooking appliance of this type, in which each actuator
comprises an associated switch whose state changes
when said actuator is operated, so that the switch has
two positions: closed when the actuator is on (when it is
being operated), or open when said actuator is off (when
it is not being operated).

BRIEF DISCLOSURE OF THE INVENTION

[0004] It is an object of the invention to provide a cook-
ing appliance as described in the claims.
[0005] The cooking appliance of the invention compris-
es at least one heat source, an actuator associated to
the heat source, which is operated by a user to act on
said heat source and which comprises at least one as-
sociated switch whose state changes when said actuator
is acted on, and a connection to an external power supply
through which said appliance is powered, and which
comprises at least two terminals.
[0006] The switch associated to the actuator is con-
nected in series to the connection, at least to one of the
terminals of said connection, so that unless the actuator
is acted on, the appliance does not consume energy from
the external power supply due to the fact that the elec-
trical circuit through which said appliance is connected
to said power supply is not closed.
[0007] As a result, the appliance of the invention con-
sumes no energy unless the user wishes to switch on a
heat source, for which purpose the user acts on the as-
sociated actuator, thereby resulting in said appliance not
consuming energy if it is not being used. In addition, no
type of supply is required in order to switch on or start
the appliance, so that said appliance is switched off, with-
out consuming any energy at all, in a situation in which
the appliances in the prior art are on standby and con-
suming energy.

[0008] These and other advantages and characteris-
tics of the invention will be made evident in the light of
the drawings and the detailed description thereof.

DESCRIPTION OF THE DRAWINGS

[0009]

Figure 1 partially shows an arrangement of the ap-
pliance of the invention.

Figure 2 schematically shows switches, locking
members, adaptors, a supply unit and a control unit
of a first embodiment of the appliance of Figure 1.

Figure 3 shows the optocouplers comprised by the
adaptors of Figure 2.

Figure 4 shows the rectifiers comprised by the lock-
ing members of Figure 2.

Figure 5 shows a feedback unit for the first embod-
iment of the appliance of Figure 1.

Figure 6 schematically shows switches, a complete
locking member, adaptors, a supply unit and a con-
trol unit of a second embodiment of the appliance of
Figure 1.

Figure 7 shows the rectifier comprised by the com-
plete locking member of Figure 6.

Figure 8 shows a feedback unit for the second em-
bodiment of the appliance of Figure 1.

Figure 9 schematically shows switches, locking
members, adaptors, a supply unit and a control unit
of a third embodiment of the appliance of Figure 1.

DETAILED DISCLOSURE OF THE INVENTION

[0010] The cooking appliance 100 of the invention is
used to cook and/or heat food, and comprises at least
one heat source 1, although it may comprise more heat
sources 1, an actuator 2 associated to each heat source
1 and which is operated by a user to act on the corre-
sponding heat source 1 and which comprises at least
one associated switch 3; 3a and 3b whose state changes
when the user acts on said actuator 2, and a connection
I to an external power supply through which said appli-
ance 100 is powered, and which comprises at least two
terminals T1 and T2.
[0011] Figure 1 partially shows an arrangement of the
cooking appliance 100 of the invention, which corre-
sponds by way of example with an appliance 100 that
comprises three heat sources 1, comprising three actu-
ators 2 (one for each heat source 1), each actuator 2
preferably corresponding with a tap or handle. The user

1 2 



EP 2 461 105 A1

3

5

10

15

20

25

30

35

40

45

50

55

thus acts on an actuator 2 to activate it when he/she
wishes to switch on a heat source 1, or to deactivate it
when he/she wishes to switch off said heat source 1. The
heat source 1 of the appliance 100 may be of gas, elec-
trical, of the induction type, or, when there is more than
one heat source 1, said heat sources 1 may also be a
combination of the three types mentioned, for example.
For the purposes of coherence and clarity, the rest of the
figures in the application represent an appliance 100 with
three heat sources 1, such as the one shown in Figure 1.
[0012] The switch 3; 3a associated to the actuator 2 is
connected in series with at least one of the switches T1
or T2 of the connection I, so that the appliance 100 does
not consume energy from the external power supply un-
less the actuator 2 is acted on. As a result, the appliance
100 does not consume any energy unless a user acts on
it, thereby preventing said appliance from consuming en-
ergy on standby.
[0013] Preferably, as shown in Figures 2 to 9, the ap-
pliance 100 comprises a supply unit 5 adapted to adapt
the voltage it receives from the external power supply
through the connection I to all the voltages necessary in
the appliance 100, such as continuous voltages such as
3.3V, 5V or 12V, and at the necessary power levels. Pref-
erably, the external power supply corresponds with the
main alternating voltage supply, said connection I acting
as a socket, although it may also be another type of ex-
ternal power supply, such as a continuous voltage sup-
ply.
[0014] Preferably, the appliance 100 comprises a plu-
rality of heat sources 1, each heat source 1 comprising
an associated actuator 2 that is operated by a user to act
on the corresponding heat source 1 and which, in a first
embodiment shown in Figures 2 to 5 and in a second
embodiment shown in Figures 6 to 8, comprises a single
associated switch 3 whose state changes when the user
acts on said actuator 2, although in a third embodiment
shown in Figure 9, it may comprise two associated
switches 3a and 3b.
[0015] The appliance 100 also comprises a control unit
4 adapted, when at least one of the actuators 2 has been
operated on, to detect a change of state of the switches
3; 3b and to identify which actuator 2 (or which actuators
2) have been operated on in accordance with the state
of said switches 3; 3b, said switches 3; 3b being associ-
ated to said control unit 4.
[0016] In the first two embodiments, a first end of each
switch 3 associated to an actuator 2 is connected to the
connection I, to a terminal T1 of said connection I, and a
second end of each switch 3 is connected to the control
unit 4. The control unit 4, which preferably corresponds
with a microprocessor, a microcontroller or an equivalent
device, is supplied by a continuous voltage (generally in
the region of 5V, although it may also be in the region of
3.3V, for example), preferably generated by the supply
unit 5, and does not support alternating voltages. Thus,
when the appliance 100 is adapted to be connected to
an external power supply that corresponds with an alter-

nating power supply, said appliance 100 comprises an
adaptor 6 for each switch 3, which adapts the alternating
voltage to a continuous voltage acceptable to the control
unit 4, the second end of each switch 3 being connected
to said control unit 4 by means of a respective adaptor
6. In the first embodiment of the invention, which corre-
sponds with the preferred embodiment, and in the second
embodiment, the adaptor 6 preferably corresponds with
a conventional optocoupler that comprises a diode on
the side of the switch 3 and a transistor on the side of
the control unit 4, the collector of which is connected to
said control unit 4 and the emitter of which is connected
to ground M.
[0017] In the first and second embodiments the supply
unit 5 is connected to a terminal T1 of the connection I
through the switches 3, which are disposed in parallel to
each other. As a result, each switch 3 is connected to
the terminal T1 at a first end and to the supply unit 5 and
to the control unit 4 at a second end. As a result, the
supply unit 5 is not reached by the supply originating from
the connection I unless one of the actuators 2 is acted
on, which causes the corresponding switch 3 to close,
the appliance 100 not being powered until this time. Said
appliance 100 thus consumes no energy while it is not
being acted on (on an actuator 2), thereby preventing
said appliance 100 from consuming on standby. In short,
if no actuator 2 is acted on all the associated switches 3
are open and the appliance 100 is switched off from the
external power supply, so that it does not consume en-
ergy from said external power supply. When a user acts
on an actuator 2, the corresponding switch 3 closes so
that the terminal T1 also remains connected to that supply
unit 5, which is being supplied, said supply unit 5 supply-
ing the rest of the appliance 100. The supply unit 5 cor-
responds with an internal power supply of the appliance
100, that is not shown as it is widely used and is not the
object of the invention, a known conventional power sup-
ply being capable of being used.
[0018] In the first embodiment, the supply unit 5 is con-
nected directly to the other terminal T2 of the connection
I. The appliance 100 also comprises a locking member
8 through which the terminal T1 of the connection I con-
nected to the switch 3 is connected to the supply unit 5,
a terminal T1 thereby being connected to said supply unit
5 through the locking member 8 and the other terminal
T2 of the connection I directly. The locking member 8 is
connected to the second ends of the switches 3, and
attaches said second ends to each other with the result
that the voltage in the second end of each switch 3 de-
pends on the state of the switch 3, in other words, the
locking member 8 is capable of carrying the same voltage
to the supply unit 5 at the same time as it maintains the
independence of each of the second ends of the different
switches 3. As a result, the control unit 4 can determine
which actuator 2 is active and which one is not as it re-
ceives one signal or another corresponding to each
switch 3 depending on whether said switch 3 has been
operated or not. If no locking member 8 is used, when at
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least one actuator 2 is activated the second ends of all
the switches 3 are connected and the control unit 4 is not
capable of identifying which actuator 2 is active and which
is not.
[0019] In the first embodiment, as shown by way of
example in Figure 4, the locking member 8 comprises a
rectifier 7 associated to each switch 3, said rectifier 7
being connected at a first end to the second end of the
corresponding switch 3 and the second end of the differ-
ent rectifiers 7 being connected to each other, said sec-
ond ends of said rectifiers 7 also being connected to the
supply unit 5. In said first embodiment each rectifier 7
corresponds with a diode, the anodes of said diodes be-
ing connected to the second end of the corresponding
switch 3 and the cathodes of said diodes being connected
to each other and to the supply unit 5. In this case, the
supply unit 5 (the power supply) does not require a rec-
tifier stage as this would be provided by the locking mem-
ber 8.
[0020] An explanation of an example of identification
in the first embodiment of the invention is provided below.
If no actuator 2 has been operated on, in other words, if
all the actuators 2 are deactivated, the appliance 100 is,
in practical purposes, switched off and does not consume
energy. When an actuator 2 is activated the correspond-
ing switch 3 is closed and supply reaches the supply unit
5, which generates the supplies or voltages necessary
for the rest of the appliance 100, said appliance 100 being
powered. The control unit 4 is thus supplied, so that said
control unit 4 is capable of determining which actuators
2 are active and which are not. When an actuator 2 is
active its associated switch 3 is closed, so that a specific
current passes through the diode of the optocoupler,
which causes a current between the collector and the
emitter of the transistor of said optocoupler. The collector
is thus connected to ground M and the control unit 4 in-
terprets a 0 logic, determining that the corresponding ac-
tuator 2 is activated. If an actuator 2 is not activated, the
collector is not connected to ground M and the control
unit 4 interprets a 1 logic, determining that said actuator
2 is not active (the collector can comprise a pull-up for
example, internal or external to the control unit 4, thereby
enabling said control unit to interpret a 1 logic when the
actuator 2 is deactivated).
[0021] In the second embodiment, the appliance 100
differs from the first embodiment in that the supply unit
5 is not connected directly to any of the terminals T1 and
T2 of the connection I. In said second embodiment, said
appliance 100 comprises a complete locking member 8’
through which both terminals T1 and T2 are connected
to the supply unit 5. The complete locking member 8’ is
connected at one side to the second ends of the switches
3 and to the terminal T2 that is not associated to said
switches 3 (the inputs of said complete locking member
8’), and to the supply unit 5 at the other side (the output
of said complete locking member 8’), said complete lock-
ing member 8’ associating said second ends to each oth-
er so that the voltage in each second end depends on

the state of the corresponding switch 3. If no complete
locking member 8’ is used, when at least one actuator 2
is activated the second ends of all the switches 3 are
connected and the control unit 4 is not capable of iden-
tifying which actuator 2 is active and which is not.
[0022] The complete locking member 8’ comprises a
full-wave rectifier 7’, said rectifier 7’ being composed of
a diode branch 70’ for each switch 3 and an additional
diode branch 71’ for the terminal T2 that is not connected
or associated to said switches 3, each diode branch 70’
and 71’ comprising two diodes connected in series, the
switch 3 and the terminal T2 being connected between
the two diodes of the corresponding diode branch 70’
and 71’. As in the first embodiment, in this case the supply
unit 5 (the power supply) does not require a rectifier stage
as that is provided by the locking member 8’.
[0023] In the first and second embodiments the appli-
ance 100 can also comprise a feedback unit 10; 10’
adapted to carry the terminal T1 connected to the switch-
es 3 to the supply unit 5, when the last actuator 2 is no
longer acted on, the control unit 4 thereby being capable
of being powered to perform the function of indicating
that a heat source 1 remains hot, for example, by means
of an indicator 9 associated to each heat source 1. With-
out a feedback unit 10; 10’ such as the one proposed in
the appliance 100, all the heat sources 1 would switch
off when all the actuators 2 are deactivated, and the ap-
pliance 100, and therefore the control unit 4, would no
longer be powered and would thereby, by way of exam-
ple, be incapable of performing the aforementioned func-
tion. As a result, the function of said feedback unit 10;
10’ is to enable said control unit 4 to continue being sup-
plied for at least a specific time period sufficient to allow
any heat source 1 to cool to a temperature that is not
dangerous to users, or for the specific time period suffi-
cient to carry out any other requisite temporary function,
said terminal T1 remaining connected to the supply unit
5 for said preset time period. At the end of said preset
time, which begins when the control unit 4 detects that
the last actuator 2 that was active has been deactivated,
the control unit 4 causes said feedback unit 10; 10’ to
stop connecting the terminal T1 to the supply unit 5, the
appliance 100 no longer being supplied as a result.
[0024] In the first embodiment (the preferred embodi-
ment), the feedback unit 10 preferably corresponds with
an opto-thyristor, as shown in Figure 5, comprising a di-
ode on the side of the control unit 4 and a thyristor on
the other side. The anode of the diode is connected to
the control unit 4 and the cathode to ground M, and said
control unit 4 strikes said diode when the first actuator 2
is activated, keeping it struck the whole time (by "struck"
it should be understood that a current is caused to pass
through it). The anode of the thyristor is connected di-
rectly to the terminal T1 to which the switches 3 are also
connected, while the cathode of said thyristor is connect-
ed to the supply unit 5. As a result, when the diode is
primed the supply unit 5 is connected to the terminal T1
also through the feedback unit 10, and if all the actuators
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2 are deactivated the supply unit 5 continues to be con-
nected to both terminals T1 and T2, the control unit 4
thereby continuing to be supplied and continuing to be
capable of priming said diode of the feedback unit 10 for
the preset time.
[0025] In the second embodiment, the feedback unit
10’ preferably corresponds with an opto-triac, as shown
in Figure 8, comprising a diode on the side of the control
unit 4 and a triac on the other side. The anode of the
diode is connected to the control unit 4 and the cathode
to ground M, and said control unit 4 strikes said diode
when the first actuator 2 is activated, keeping it struck
the whole time (by "struck" it should be understood that
a current is caused to pass through it). One side of the
triac is connected directly to the terminal T1 of the con-
nection I to which the switches 3 are also connected,
while the other side of said triac is connected to a diode
branch 11 that is connected to the supply unit 5, in parallel
with the diode branches 70’ and 71’ of the complete lock-
ing member 8’. As a result, when the diode is struck the
supply unit 5 is connected to the terminal T1 also through
the feedback unit 10, and if all the actuators 2 are deac-
tivated the supply unit 5 continues to be connected to
both terminals T1 and T2, the control unit 4 thereby con-
tinuing to be supplied and continuing to be capable of
striking said diode of the feedback unit 10 for the preset
time.
[0026] In a third embodiment shown in Figure 9, each
actuator 2 comprises two associated switches 3a and 3b
whose state change when said actuator 2 is operated, a
first switch 3a being connected to a terminal T1 of the
connection I at a first end and to the supply unit 5 at a
second end, performing the same function with regard
to consumption as the switch 3 of the two first embodi-
ments explained. A second switch 3b is connected at a
first end to a continuous voltage (Vcc) that preferably
generates the supply unit 5, but which can run directly
from the external power supply for example, and to the
control unit 4 at a second end. If one of the actuators 2
is acted on, the corresponding first switch 3a closes and
the two terminals T1 and T2 connect to the supply unit
5, which generates the voltages necessary in the appli-
ance 100. At the same time, the corresponding second
switch 3b also closes and the control unit 4 detects that
said actuator 2 has been operated, as the signal origi-
nating from said second switch 3b is substantially equal
to VCC (1 logic). The signal of the rest of the second
switches 3b, which remain open, corresponds with a val-
ue substantially equal to ground M (0 logic) thanks to a
pull-down or equivalent member. In this third embodi-
ment, unlike in the first two embodiments, no locking
member 8 or 8’ is required between the first switches 3a
and the supply unit 5, nor any adaptor 6 between said
first switches 3a and the control unit 4.
[0027] As in the two preceding embodiments, the third
embodiment may also comprise a feedback unit (not
shown in the figures) adapted to connect the terminal T1
of the connection I connected to the first switches 3a to

the supply unit 5, when the last actuator 2 is no longer
acted on. Said feedback unit is, preferably, analogous to
that of the first embodiment.

Claims

1. Cooking appliance comprising
at least one heat source (1),
an actuator (2) associated to the heat source (1),
which is operated by a user to act on the correspond-
ing heat source (1), and which comprises at least
one associated switch (3; 3a, 3b) whose state chang-
es when the user acts on said actuator (2), and
a connection (I) to an external power supply through
which said appliance (100) is powered, and which
comprises at least two terminals (T1, T2),
characterised in that
the switch (3; 3qa, 3b) associated to the actuator (2)
is connected in series to the connection (I), so that
the appliance (100) does not consume energy from
the external power supply unless the actuator (2) is
acted on.

2. Appliance according to claim 1, comprising a plurality
of heat sources (1), each heat source (1) comprising
an associated actuator (2) that is operated by a user
to act on the corresponding heat source (1) and
which comprises an associated switch (3) whose
state changes when the user acts on said actuator
(2), the appliance (100) also comprising a control
unit (4) adapted, when at least one of said actuators
(2) has been operated on, to detect a change of state
of the switches (3) and to identify which actuator (2)
has been operated on in accordance with said
switches (3), a first end of each switch (3) being con-
nected to the connection (I) and a second end of
each switch (3) being connected to said control unit
(4).

3. Appliance according to claim 2, wherein it is adapted
to support an external power supply that corre-
sponds with an alternating voltage supply, the sec-
ond end of each switch (3) being connected to the
control unit (4) by means of a respective adaptor (6)
that, when the corresponding actuator (2) has been
operated on, adapts the alternating voltage present
in said second end to an acceptable voltage for said
control unit (4).

4. Appliance according to claim 3, wherein the adaptor
(6) corresponds with an optocoupler.

5. Appliance according to any of claims 2 to 4, com-
prising a supply unit (5) adapted to adapt the voltage
present in the connection (I) to all the voltages nec-
essary in the appliance (100), each switch (3) being
connected to one of the terminals (T1, T2) of said
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connection (I) at a first end and being connected to
the supply unit (5) at a second end, the appliance
(100) also comprising a locking member (8) through
which the terminal (T1) of the connection (I) connect-
ed to the switch (3) is connected to the supply unit
(5), a terminal (T1) being connected to said supply
unit (5) through the locking member (8) and the other
terminal (T2) of the connection (I) being connected
directly to said supply unit (5), the locking member
(8) being connected to the second ends of the switch-
es (3) and said locking member (8) associating said
second ends to each other so that the voltage in said
second ends depends on the state of the corre-
sponding switch (3).

6. Appliance according to claim 5, wherein the locking
member (8) comprises a rectifier (7) associated to
each switch (3), said rectifier (7) being connected at
a first end to the second end of the switch (3) and a
second end of the different rectifiers (7) being con-
nected to each other, said second ends of said rec-
tifiers (7) being connected to the supply unit (5).

7. Appliance according to claim 6, wherein each recti-
fier (7) corresponds with a diode, the anodes of said
diodes being connected to the second end of the
corresponding switch (3) and the cathodes of said
diodes being connected to each other and to the sup-
ply unit (5).

8. Appliance according to any of claims 2 to 7, com-
prising a feedback unit (10) adapted to connect the
terminal (T1) of the connection (I) connected to the
switches (3) to the supply unit (5), when the last ac-
tuator (2) is no longer activated.

9. Appliance according to claim 8, wherein the feed-
back unit (10) comprises an opto-thyristor, one diode
of said opto-thyristor being powered by the supply
unit (5) and the thyristor of said opto-thyristor being
connected to the terminal (T1) connected to the
switches (3) by the anode and connected to the sup-
ply unit (5) by the cathode.

10. Appliance according to any of claims 2 to 4, com-
prising a supply unit (5) adapted to adapt the voltage
present in the connection (I) to all the voltages nec-
essary in the appliance (100), and a complete locking
member (8’) through which both terminals (T1, T2)
of the connection (I) are connected to the supply unit
(5), the complete locking member (8’) being connect-
ed to second ends of the switches (3) and to the
terminal (T2) that is not associated to the switches
(3) at one side and to the supply unit (5) at the other
side, said complete locking member (8’) associating
said second ends to each other so that the voltage
in said second ends depends on the state of the cor-
responding switch (3).

11. Appliance according to claim 10, wherein the com-
plete locking member (8’) comprises a full-wave rec-
tifier (7’), said rectifier (7’) being composed of a diode
branch (70’) for each switch (3) and an additional
diode branch (71’) for the terminal (T2) of the con-
nection (I) that is not connected or associated to said
switches (3), each diode branch (70’, 71’) comprising
two diodes connected in series and the correspond-
ing switch (3) and terminal (T2) being connected be-
tween the two diodes of the corresponding diode
branch (70’, 71’).

12. Appliance according to either of claims 10 or 11,
comprising a feedback unit (10’) adapted to connect
the terminal (T1) of the connection (I) connected to
the switches (3) to the supply unit (5), when the last
actuator (2) is no longer activated.

13. Appliance according to claim 12, wherein the feed-
back unit (10’) comprises an opto-triac, a diode of
said opto-triac being powered by the supply unit (5)
and the triac of said opto-triac connected to the ter-
minal (T1) being connected to the switches (3) at
one end and connected to the supply unit (5) at the
other end.

14. Appliance according to claim 1, comprising a plurality
of heat sources (1), each heat source (1) comprising
an associated actuator (2) that is operated by a user
to act on the corresponding heat source (1) and
which comprises two associated switches (3a, 3b)
whose state changes when the user acts on said
actuator (2), the appliance (100) also comprising a
control unit (4) adapted, when at least one of said
actuators (2) has been operated on, to detect a
change of state of the switches (3a, 3b) and to iden-
tify which actuator (2) has been operated on in ac-
cordance with said switches (3a, 3b), one switch (3a)
being connected in series with the connection (I) and
the other switch (3b) being associated to said control
unit (4).

15. Appliance according to claim 14, comprising a con-
tinuous supply (Vcc) from the connection (I), the
switch (3b) associated to the control unit (4) being
connected to said control unit (4) at one end and
connected to said continuous supply (Vcc) at the oth-
er end.
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