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Description

TECHNICAL FIELD

[0001] The present invention relates to a thermoelec-
tric assembly for powering a plurality of electromagnetic
valves of a cooking appliance, each electromagnetic
valve allowing or preventing the passage of gas to a
respective burner of the cooking appliance.

PRIOR ART

[0002] Cooking applianceswith burners, eachofwhich
having associated therewith a thermocouple connected
to a respective electromagnetic valve are known in the
state of the art, such that when the thermocouple detects
the presence of flame in the burner, it generates a ther-
moelectric current which is capable of keeping the elec-
tromagnetic valve energized at a given time, allowing the
passage of gas to the corresponding burner.
[0003] EP 0288390 A1 furthermore describes electric
circuits in which a MOSFET is arranged between the
thermocouple and the electromagnetic valve, said MOS-
FET acting like a switch, such that depending on pre-
established parameters, the MOSFET can open the cir-
cuit preventing the passage of current to the electromag-
netic valve, and therefore causing the electromagnetic
valve to close thepassageof gas to theburner regardless
of the presence of flame in the corresponding burner.
[0004] Moreover, powering thermoelectric circuits of
this type with power supplies including transformers for
galvanically isolating said thermoelectric circuits is also
known, as described in US 2019/0195507 A1.
[0005] DE2306544A1disclosesaswitchoffcontrol for
gas heating points of a cooking appliance connected to
AC mains with a switch for an electrical device, the gas
heating points being each secured by means of a ther-
mocouple which, when the respective gas heating point
is in operation, current is passed through a winding of an
electromagnet which keeps the valve open allowing gas
to pass through. The control further includes a charging
circuit controlled by a rectifying semiconductor circuit
with a capacitor. The capacitor is charged via the semi-
conductor circuit when the switch is opened, briefly en-
ergising the winding of the electromagnet against the
current direction of the thermocouple by means of this
charging. The circuit makes it possible to switch off the
gas heating points by means of program switches used
for electric heating points.
[0006] US 2019/078781 A1 discloses a control device
for gas appliances including a timing function, for exam-
ple for enabling setting and/or detection of a time interval
for supplying gas to a respective burner. The control
device comprises a circuit arrangement including a first
control module including a switching circuit electrically
connected between an electromagnet and a thermoelec-
tric generator of a safety valve of a gas tap, a second
controlmodule includinga control circuit that comprisesa

wireless communication circuit electrically connected to
the control circuit and configured for exchange of signals
in wireless mode with a remote electronic programing
device, a third controlmodule centralizing the functionsof
timing and driving the switching circuit, and a power
supply module including power supply means. The
power supply module is designed to be installed in a
position remote from the first controlmodule. The second
and third control modules are installed in a position
remote from the other modules. The first control module
which is the one to be associated to the gas tap, may be
simplified from the structural standpoint since it is no
longer indispensable for it to be mechanically fixed to
the body of a corresponding tap.

DISCLOSURE OF THE INVENTION

[0007] The object of the invention is to provide a ther-
moelectric assembly for powering a plurality of electro-
magnetic valves of a cooking appliance, each electro-
magnetic valve being configured for closing the passage
of gas to a corresponding burner of the cooking appli-
ance, as defined in the claims.
[0008] The thermoelectric assembly according to the
invention comprises a main current circuit associated
with a respective electromagnetic valve, themain current
circuit comprising a thermocouple configured for detect-
ing flame in the corresponding burner, a cable connected
to the thermocouple and configured for electrically con-
necting said thermocouple with the corresponding elec-
tromagnetic valve, and a transistor connected to the
cable and configured for de-energizing the electromag-
netic valve.
[0009] Themaincurrent circuit comprisesaconnection
module comprising a power supply connected to the
transistor, input terminals configured for being connected
to an external energy source, a rectifier configured for
transforming the alternating current of the external en-
ergy source into direct current, and a resistive block
connected between one of the input terminals and the
rectifier and configured for minimizing the current circu-
lating through the power supply to a value that ensures a
galvanic isolation.
[0010] A thermoelectric assembly having a main cur-
rent circuit with a basic and simple power supply is there-
by obtained, without having to include a transformer in
said power supply for obtaining the required galvanic
isolation. The power supply will thus be simpler andmore
cost-effective, and is therefore integrated in the main
current circuit, particularly in the connection module to-
gether with the transistor. A main current circuit that is
compact, simple, and can be readily connected to the
external energy source is thereby obtained.
[0011] Theseandother advantagesand featuresof the
inventionwill becomeevident in view of the drawings and
detailed description of the invention.
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DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1 shows a wiring diagram of a thermoelectric
assembly according to the invention comprising a
main current circuit and additional current circuits.

Figure 2 shows a perspective view of the thermo-
electric assembly schematically shown in Figure 1.

Figure 3 shows a detailed view of the wiring diagram
of a connection module of the main current circuit
shown in Figure 1.

Figure 4 shows a detailed view of a connection
module of the additional current circuit shown in
Figure 1.

DETAILED DISCLOSURE OF THE INVENTION

[0013] Figure 1 shows a thermoelectric assembly 100
according to the inventionsuitable for poweringaplurality
of electromagnetic valves 6 and 6’ of a cooking appliance
(not depicted in the drawings), each electromagnetic
valve 6 and 6’ being configured for closing the passage
of gas to a corresponding burner (not depicted in the
drawings) of the cooking appliance.
[0014] The thermoelectric assembly 100 comprises a
main current circuit 1 associated with a respective elec-
tromagnetic valve 6. Themain current circuit 1 comprises
a thermocouple 2 configured for detecting flame in the
corresponding burner, cables 3 and 4 connected to the
thermocouple 2 and configured for electrically connect-
ing said thermocouple 2 with the corresponding electro-
magnetic valve 6 through a connector 5, a transistor 9
connected to one of the cables 3 and configured for de-
energizing theelectromagnetic valve 6, and aconnection
module 20 comprising a power supply 10 connected to
the transistor 9.
[0015] The transistor 9 is a field-effect transistor, pre-
ferably a MOSFET type transistor. The transistor 9 com-
prisesaport terminal 9a,adrain terminal 9b,andasource
terminal 9c, said transistor 9 being connected to the
power supply 10 through the port terminal 9a and source
terminal 9c. The transistor 9 behaves like a switch. In
particular, when it operates in the cut-off region conduc-
tion between the source terminal 9c and the drain term-
inal 9b does not occur, so it operates like an open switch
regardless of whether or not the thermocouple 2 detects
the presence of flame, and therefore the electromagnetic
valve is kept de-energized, preventing the passage of
gas to the corresponding burner.When the power supply
10 is connected to theexternal energy source8, it powers
the transistor 9 which operates like a closed switch, the
electromagnetic valve is kept energized as long as the
thermocouple 2detects flame in theburner anda thermo-
electric current capable of keeping the electromagnetic

valve energized is generated. The transistor 9 has two
connection terminals 27 and 28, each of which is con-
nected to the cable 3 of the thermocouple 2.
[0016] The power supply 10 comprises two input term-
inals 22 and 23 configured for being connected to the
external energy source 8, a rectifier 11 configured for
transforming the alternating current of the external en-
ergy source 8 into direct current, and a resistive block 14
connected between one of the input terminals 22 and 23
and the rectifier 11, the resistive block 14 being config-
ured for minimizing the current circulating through the
power supply 10 to a value equivalent to the galvanic
isolation. The resistance of the resistive block 14 is about
2.24 megaohms.
[0017] In the embodiment shown in the drawings, the
power supply 10 comprises two resistive blocks 14, each
of themconnected to the corresponding input terminal 22
and 23. Preferably, each resistive block 14 comprises at
least two resistors 14a and 14b arranged such that they
areconnected in series.The resistance resulting from the
two resistive blocks 14 is about 2.24 megaohms.
[0018] The power supply 10 further comprises capa-
citance filters 12 connected in parallel to one another and
in parallel to the rectifier 11, the capacitance filters 12
being configured for filtering or smoothing out ripple,
resulting in a direct current whose voltage would virtually
not vary over time. The power supply 10 further com-
prises a diode 13 connected in parallel to the rectifier 11
and to the capacitance filters 12. In a preferred embodi-
ment, the rectifier 11 is a diode bridge.
[0019] Moreover, the first input terminal 22 and the
second input terminal 23 of the power supply 10 are
configured for being connected with the external energy
source 8, providing a form-fitting connection with the
external energy source 8. This form-fitting connection
is a simple and quick assembly/disassembly connection.
In a preferred embodiment, the first input terminal 22 and
the second input terminal 23 of the main current circuit 1
are configured for being connected, providing a male-
female attachment.
[0020] The connection module 20 of the main current
circuit 1, shown in Figure 2, comprises a body 21 inside
which there is housed the power supply 10 and the
transistor 9, with the input terminals 22 and 23 projecting
from the body 21. The body 21 is made of an insulating
material and comprises a corresponding cover 26 which
closes the housing where the power supply 10 and the
transistor 9 are arranged.
[0021] In the embodiment shown in the drawings, the
power supply 10 and the transistor 9 are assembled on a
PCB (not depicted) housed inside the body 21.
[0022] Thepower supply 10 comprises an output term-
inal 24 projecting from the body 21. The input terminals
22 and 23 and the output terminal 24 project towards the
outside orthogonal to the cover 26.
[0023] The connection module 20 of the main current
circuit 1 may comprise an additional output terminal (not
depicted) configured for connecting with a presence
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sensor for detecting the presence of utensils associated
with the corresponding burner. Said additional output
terminal will provide a form-fitting connection with the
corresponding presence sensor.
[0024] The main current circuit 1 further comprises a
discharge resistor 15 of the transistor, said discharge
resistor 15 being connected in parallel to the transistor
9, said discharge resistor 15 assuring the opening of the
transistor 9 when said transistor 9 is no longer powered
by the power supply 10. The discharge resistor 15 is
arranged such that it is housed in the body 21 of the
connection module 20. In particular, the discharge resis-
tor 15 is assembled on the PCB together with the tran-
sistor 9 and the power supply 10.
[0025] The main current circuit 1 also comprises a
safety resistor 16 connected in series with the port 9a
of the transistor 9. Said safety resistor 16 limits the
current that would go to the main current circuit 1 from
thepowersupply10 in theeventof ashort-circuit failureof
the transistor 9. The discharge resistor 16 is arranged
such that it is housed in the body 21 of the connection
module 20. In particular, the discharge resistor 16 is
assembled on the PCB together with the transistor 9
and the power supply 10.
[0026] Moreover, an electromechanical switch 25 is
arranged between the power supply 10 and the power
supply external 8.
[0027] In other embodiments not shown in the draw-
ings, the switch 25 can be connected between the power
supply 10 and the transistor 9. In that case, the connec-
tion module 20 houses the switch 27 in the body 21. In
one embodiment, the switch 27 is assembled on the PCB
housed inside the body 21.
[0028] In both cases, when the switch 27 is closed and
the power supply 10 is connected to the external energy
source 8, the power supply 10 powers the transistor 9
such that the transistor 9 allows current to pass there-
through.With the switch 27 closed, if the thermocouple 2
detects the presence of flame, it will generate a thermo-
electric current that goes through the transistor 9 keeping
the electromagnetic valve 6 such that it allows the pas-
sage of gas to the burner.When the thermocouple 2 does
not detect any flame, and therefore no longer generate
the thermoelectric current required for keeping the elec-
tromagnetic valve 6 energized, said electromagnetic
valve 6 closes thepassageof gas.When the correspond-
ing signal is sent to the switch 27 from a non-depicted
control so as to open said switch 27, the transistor 9 is not
powered, so it acts like an open switch, not allowing
current to go from the thermocouple 2 to the electromag-
netic valve 6, the passage of gas is thereby closed. The
transistor 9 therefore allows acting on the electromag-
netic valve 6 de-energizing it when a previously defined
parameter is achieved, said parameter not being the
presence of flame in the burner 2.
[0029] The thermoelectric assembly 100 further com-
prises at least one additional current circuit 1’ associated
with a respective electromagnetic valve 6’, said addi-

tional current circuit 1’ being able to be connected to
the main current circuit 1. In the embodiment shown in
the drawings, the thermoelectric assembly 100 com-
prises two additional current circuits 1’, each of them
associated with a respective electromagnetic valve 6’.
Regardless of whether the thermoelectric assembly 100
includes one, two, or a plurality of additional current
circuits, the features of each additional current circuit
are similar and will be described below.
[0030] Each additional current circuit 1’ comprises a
thermocouple 2’ configured for detecting flame in the
corresponding burner, cables 3’ and 4’ connected to
the corresponding thermocouple 2’ and configured for
electrically connecting said thermocouple 2’ with the
corresponding electromagnetic valve 6’ through a con-
nector5’, anda transistor9’ connected to thecorrespond-
ing cable 3’ and configured for de-energizing the electro-
magnetic valve 6’ to which it is connected.
[0031] Each transistor 9’ of the respective additional
current circuit 1’ has the same features and operates in
the same manner as the transistor 9 of the main current
circuit 1, so what has been described above is applicable
to the transistors of the additional current circuits. The
features of the thermocouple 2’ of each additional current
circuit 1’ are similar to those of thermocouple 2. Similarly,
the features of the cables 3’ and 4’ for connecting the
thermocouple 2’ to the electromagnetic valve 6’ in the
additional current circuit 1’ are similar to those of the
cables 3 and 4 of the main current circuit 1, so what is
described above in relation to these elements for the
main current circuit is applicable to the additional current
circuits.
[0032] Each additional current circuit 1’ comprises a
connection module 20’ housing the corresponding tran-
sistor 9’, eachconnectionmodule20’ comprisingan input
terminal 22’ connected to the corresponding transistor 9’.
In particular, the input terminal 22’ is connected to theport
9a’ of the respective transistor 9’. The connectionmodule
20’ of eachadditional current circuit 1’, shown inFigures2
and 4, comprises an output terminal 24’. Each input
terminal 22’ of the corresponding additional current cir-
cuit 1’ is configured for being connected to the output
terminal 24 of the connection module 20 of the main
current circuit 1 or to the output terminal 24’ of another
connection module 20’ of the additional current circuit 1’.
[0033] In the embodiment shown in the drawings, one
of the additional current circuits 1’ (hereinafter, first addi-
tional current circuit 1’) is connected to the main current
circuit 1 through respective connection modules 20 and
20’. In particular, the input terminal 22’ of the connection
module 20’ of the first additional current circuit 1’ is
connected to the output terminal 24 of the main current
circuit 1 as shown in Figure 2. Furthermore, both addi-
tional current circuits 1’ and 1" are connected to one
another through respective connection modules 20’. In
particular, the input terminal 22’ of the connectionmodule
20’ of another additional current circuit 1" (hereinafter,
second additional current circuit 1") is connected to the
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output terminal 24’ of the connection module 20’ of the
first additional current circuit 1’.
[0034] The output terminal 24 of the connection mod-
ule 20 of the main current circuit 1 and the input terminal
22’ of the connection module 20’ of an additional current
circuit 1’ are configured for being connected, providing a
form-fitting connection. This form-fitting connection is a
simple and quick assembly/disassembly connection. In a
preferred embodiment, the output terminal 24 of the
connection module 20 of the main current circuit 1 and
the input terminal 22’ of the connection module 20’ of the
first additional current circuit 1’ are configured for being
connected, providing a male-female attachment.
[0035] Moreover, the output terminal 24’ of the con-
nection module 20’ of the first additional current circuit 1’
and the input terminal 22’ of the connectionmodule 20’ of
the second additional current circuit 1’ are configured for
being connected, providing a form-fitting connection.
This form-fitting connection is a simple and quick assem-
bly/disassembly connection. In a preferred embodiment,
theoutput terminal 24’ of theconnectionmodule20’ of the
first additional current circuit 1 and the input terminal 22’
of the connection module 20’ of the second additional
current circuit 1’ are configured for being connected,
providing a male-female attachment.
[0036] The connection module 20’ of each additional
current circuit 1’ comprises a body 21’ inside which there
is housed the respective transistor 9’, with the input
terminal 22’ and the respective output terminal 24’ pro-
jecting towards the outside of the respective body 21’.
Each body 21’ is made of an insulating material. Each
body 21’ comprises a corresponding cover 26’ which
closes the corresponding housing. In the embodiment
shown in the drawings, the input terminal 22’ and the
output terminal 24’ of the connection module 20’ of the
corresponding additional current circuit 1’ project to-
wards the outside orthogonal to the cover 26’.
[0037] The connection module 20’ of each additional
current circuit 1’ may comprise an additional output
terminal (not depicted) configured for connecting with a
presence sensor for detecting the presence of utensils
associated with the corresponding burner. Said addi-
tional output terminal will provide a form-fitting connec-
tion with the corresponding presence sensor.
[0038] Each additional current circuit 1’ further com-
prises a discharge resistor 15’ of the transistor 9’, said
discharge resistor 15’ being connected in parallel to the
transistor 9’ and configured for assuring the opening of
the transistor 9’ when said transistor 9’ is no longer
powered by the power supply 10. The discharge resistor
15’ is arranged such that it is housed in the body 21’ of the
connection module 20’. In particular, the discharge re-
sistor 15’ is assembled on the PCB together with the
transistor 9’.
[0039] Each additional current circuit 1’ comprises a
safety resistor 16 connected in series with the port 9a’ of
the transistor 9’ andconfigured for limiting thecurrent that
would go to theadditional current circuit 1’ from thepower

supply 10 in the event of a short-circuit failure of the
corresponding transistor 9’. The discharge resistor 16’
is arranged such that it is housed in the body 21’ of the
respective connection module 20’. In particular, the dis-
charge resistor 16’ is assembled on the PCB together
with the respective transistor 9’.
[0040] Each additional current circuit 1’ further com-
prises a diode 13’ connected between the discharge
resistor 15’ and the safety resistor 16, and in parallel to
the transistor 9’.
[0041] In the embodiment shown in the drawings, the
output terminal 24’ of the connection module 20’ of the
corresponding additional current circuit 1’ is connected
between the discharge resistor 15’ of the additional cur-
rent circuit 1’ and the safety resistor 16’ of the respective
additional current circuit 1’.
[0042] In other embodiments that are not shown, the
thermoelectric assembly may comprise a single addi-
tional current circuit or a plurality of additional current
circuits that can be connected to one another through
respective connection modules, the single additional
current circuit or a circuit of the plurality of additional
current circuits being arranged such that it is connected
to the main current circuit. A thermoelectric assembly in
which the circuits associatedwith the thermocouples can
be quickly coupled to one another is thereby obtained,
with the power supply being integrated in one of said
circuits. A modular solution that can be scaled according
to needs and readily detachable from one another is
thereby provided. The features of the single additional
current circuit or of each of the additional current circuits
of the plurality of additional current circuits are those
described for the two additional current circuits of the
embodiment shown in the drawings.
[0043] The thermoelectric assembly 100 operates in
the following manner, when the switch 25 is closed and
the main current circuit 1 connected to the external en-
ergysource8, thepowersupply10powers the transistors
9 and 9’ of themain current circuit 1 and of the respective
additional current circuits 1’, said transistors 9 and 9’
acting like closed switches allowing the thermoelectric
current which is generated in the respective thermocou-
ple 2 and 2’ when there is flame in the corresponding
burner to energize the respective electromagnetic valve
6 and 6’. When a parameter whereby it is considered
necessary to close the passage of gas to one of the
burners in particular is detected, the switch 25 opens
such that the transistors 9 and 9’ of the main current
circuit 1 and of the additional current circuits 1’ are not
powered and act like open switches, the corresponding
electromagnetic valve 6 and 6’ being de-energized.

Claims

1. Thermoelectric assembly for powering a plurality of
electromagnetic valves (6, 6’) of a cooking appli-
ance, each electromagnetic valve (6, 6’) being con-
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figured for closing the passage of gas to a corre-
sponding burner of the cooking appliance, the ther-
moelectric assembly (100) comprising a main cur-
rent circuit (1) associated with a respective electro-
magnetic valve (6), the main current circuit (1) com-
prising a thermocouple (2) configured for detecting
flame in the corresponding burner, a cable (3) con-
nected to the thermocouple (2) and configured for
electrically connecting said thermocouple (2) with
the corresponding electromagnetic valve (6), a tran-
sistor (9) connected to the cable (3) and configured
for de-energizing the electromagnetic valve (6), and
aconnectionmodule (20) comprisingapower supply
(10) connected to the transistor (9), the power supply
(10) comprising input terminals (22,23) configured
for beingconnected to anexternal energy source (8),
and a rectifier (11) configured for transforming the
alternating current of the external energy source (8)
into direct current, characterized in that the con-
nection module (20) further comprises a resistive
block (14) connected between one of the input term-
inals (22, 23) of the power supply (10) and the
rectifier (11), the resistive block (14) being config-
ured for minimizing the current circulating through
the power supply (10) to a value that ensures a
galvanic isolation that otherwise would have been
provided by a transformer.

2. Thermoelectric assemblyaccording to thepreceding
claim, wherein the resistive block (14) comprises at
least two resistors (14a, 14b) arranged such that
they are connected in series.

3. Thermoelectric assembly according to any of the
preceding claims, wherein the power supply (10)
comprises two resistive blocks (14), each of them
connected to the corresponding input terminal (22,
23).

4. Thermoelectric assembly according to claim 1 or 2,
wherein the resistance of the resistive block (14) is
about 2.24 megaohms.

5. Thermoelectric assembly according to claim 3,
wherein the resistance of the two resistive blocks
(14) is about 2.24 megaohms.

6. Thermoelectric assembly according to any of the
preceding claims, wherein the first input terminal
(22) and the second input terminal (23) are config-
ured for being connected, providing a form-fitting
connection with the external energy source (8).

7. Thermoelectric assembly according to any of the
preceding claims, wherein the connection module
(20) comprises a body (21) inside which there is
housed the power supply (10) and the transistor
(9), with the input terminals (22, 23) and an output

terminal (24) projecting from the body (21).

8. Thermoelectric assembly according to claim 7,
wherein the connection module (20) comprises an
additional output terminal configured for connecting
with a presence sensor for detecting the presence of
utensils associated with the corresponding burner.

9. Thermoelectric assembly according to claim 7 or 8,
comprising an additional current circuit (1’) asso-
ciated with a respective electromagnetic valve (6’),
the additional current circuit (1’) comprising a ther-
mocouple (2’) configured for detecting flame in the
corresponding burner, a cable (3’) connected to the
thermocouple (2’) andconfigured for electrically con-
necting said thermocouple (2’) with the correspond-
ing electromagnetic valve (6’), and a transistor (9’)
connected to the cable (3’) and configured for de-
energizing the electromagnetic valve (6’) to which it
is connected, the additional current circuit (1’) com-
prising a connection module (20’) housing the cor-
responding transistor (9’), said connection module
(20’) comprising an input terminal (22’) connected to
the transistor (9’) andconfigured forbeingconnected
to the output terminal (24) of the connection module
(20) of the main current circuit (1).

10. Thermoelectric assemblyaccording to thepreceding
claim, wherein the output terminal (24) of the con-
nection module (20) of the main current circuit (1)
and the input terminal (22’) of the connectionmodule
(20’) of the additional current circuit (1’) are config-
ured for being connected, providing a form-fitting
connection.

11. Thermoelectric assembly according to claim 9 or 10,
comprising a plurality of additional current circuits
(1’) each of them associated with a respective elec-
tromagnetic valve (6’), each additional current circuit
(1’) being configured for being connected with an-
otheradditional current circuit (1’) through respective
connection modules (20’) of each additional current
circuit (1’), such that the input terminal (22’) of the
connection module (20’) of one of the additional
current circuits (1’) and the output terminal (24’) of
the connection module (20’) of another additional
current circuit (1’) areconfigured forbeingconnected
to one another, providing a form-fitting connection.

12. Thermoelectric assembly according to any of claims
9 to 11, wherein the additional current circuit (1’)
comprises a discharge resistor (15’) of the transistor
(9’) connected in parallel to the transistor (9’) and
configured for assuring the opening of the transistor
(9’) when said transistor (9’) is no longer powered by
the power supply (10).

13. Thermoelectric assembly according to any of claims
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9 to 12, wherein the additional current circuit (1’)
comprises a safety resistor (16’) connected in series
with the port (9c’) of the transistor (9’) and configured
for limiting the current that would go to the additional
current circuit (1’) from the power supply (10) in the
event of a short-circuit failure of the transistor (9’).

14. Thermoelectric assembly according to any of the
preceding claims, wherein the main current circuit
(1) comprises a discharge resistor (15) of the tran-
sistor (9) connected in parallel to the transistor (9)
and configured for assuring the opening of the tran-
sistor (9) when said transistor (9) is no longer pow-
ered by the power supply (10).

15. Thermoelectric assembly according to any of the
preceding claims, wherein the main current circuit
(1) comprises a safety resistor (16) connected in
series with the port (9c) of the transistor (9) config-
ured for limiting the current that would go to themain
current circuit (1) from the power supply (10) in the
event of a short-circuit failure of the transistor (9).

Patentansprüche

1. Thermoelektrische Anordnung zur Speisung einer
Vielzahl von elektromagnetischen Ventilen (6, 6’)
einesKochgerätes,wobei jedeselektromagnetische
Ventil (6, 6’) dafür ausgebildet ist, den Durchgang
von Gas zu einem entsprechenden Brenner des
Kochgerätes zu schließen, wobei die thermoelektri-
sche Anordnung (100) einen Hauptstromkreis (1)
umfasst, welcher mit einem jeweiligen elektromag-
netischen Ventil (6) assoziiert ist, wobei der Haupt-
stromkreis (1) einThermoelement (2),welches dafür
ausgebildet ist, eine Flamme im entsprechenden zu
detektieren, ein Kabel (3), welchesmit demThermo-
element (2) verbunden ist und dafür ausgebildet ist,
das genannte Thermoelement (2) mit dem ent-
sprechenden elektromagnetischen Ventil (6) elekt-
risch zu verbinden, einen Transistor (9), welcher mit
dem Kabel (3) verbunden ist und dafür ausgebildet
ist, das elektromagnetische Ventil (6) auszuschal-
ten, und ein Verbindungsmodul (20), welches eine
mit dem Transistor (9) verbundene Spannungsver-
sorgung (10) umfasst, umfasst, wobei die Span-
nungsversorgung (10) Eingangsklemmen (22, 23),
welche dafür ausgebildet sind, mit einer äußeren
Energiequelle (8) verbunden zu werden, und einen
Gleichrichter (11), welcher dafür ausgebildet ist, den
Wechselstrom der äußeren Energiequelle (8) in
Gleichstrom umzuwandeln, umfasst, dadurch ge-
kennzeichnet, dass das Verbindungsmodul (20)
zusätzlich einen Widerstandsblock (14), welcher
zwischen einer der Eingangsklemmen (22, 23) der
Spannungsversorgung (10) und dem Gleichrichter
(11) verbunden ist, umfasst, wobei derWiderstands-

block (14) dafür ausgebildet ist, den Strom, welcher
durch die Spannungsversorgung (10) zirkuliert, auf
einenWert zuminimieren, welcher eine galvanische
Trennung gewährleistet, welche ansonsten von ei-
nem Wandler bereitgestellt worden wäre.

2. Thermoelektrische Anordnung nach dem vorher-
gehenden Anspruch, wobei der Widerstandsblock
(14) mindestens zweiWiderstandskörper (14a, 14b)
umfasst, welche so angeordnet sind, dass sie in
Serie geschaltet sind.

3. Thermoelektrische Anordnung nach einem der vor-
hergehenden Ansprüche, wobei die Spannungsver-
sorgung (10) zwei Widerstandsblöcke (14) umfasst,
welche jeweils mit der entsprechenden Eingangs-
klemme (22, 23) verbunden sind.

4. Thermoelektrische Anordnung nach Anspruch 1
oder 2, wobei der Widerstand des Widerstands-
blocks (14) ungefähr 2,24 Megaohm ist.

5. Thermoelektrische Anordnung nach Anspruch 3,
wobei der Widerstand der beiden Widerstandsblö-
cke (14) ungefähr 2,24 Megaohm ist.

6. Thermoelektrische Anordnung nach einem der vor-
hergehendenAnsprüche, wobei die erste Eingangs-
klemme (22) und die zweite Eingangsklemme (23)
dafür ausgebildet sind, verbunden zu werden, unter
Bereitstellungeiner formschlüssigenVerbindungmit
der äußeren Energiequelle (8).

7. Thermoelektrische Anordnung nach einem der vor-
hergehenden Ansprüche, wobei das Verbindungs-
modul (20) einen Körper (21) umfasst, innerhalb
welches die Spannungsversorgung (10) und der
Transistor (9) aufgenommensind,mit denEingangs-
klemmen (22, 23) und einer Ausgangsklemme (24)
aus dem Körper (21) herausragend.

8. Thermoelektrische Anordnung nach Anspruch 7,
wobei das Verbindungsmodul (20) eine zusätzliche
Ausgangsklemme umfasst, welche dafür ausgebil-
det ist, sich mit einem Anwesenheitssensor zu ver-
binden, umdieAnwesenheit vonmit dementsprech-
enden Brenner assoziierten Utensilien zu detektie-
ren.

9. Thermoelektrische Anordnung nach Anspruch 7
oder 8, umfassend einen zusätzlichen Stromkreis
(1’), welcher mit einem jeweiligen elektromagneti-
schen Ventil (6’) assoziiert ist, wobei der zusätzliche
Stromkreis (1’) ein Thermoelement (2’), welches
dafür ausgebildet ist, eine Flamme im entsprech-
enden Brenner zu detektieren, ein Kabel (3’), wel-
chesmit demThermoelement (2’) verbunden ist und
dafür ausgebildet ist, das genannte Thermoelement
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(2’) mit dem entsprechenden elektromagnetischen
Ventil (6’) elektrisch zu verbinden, und einen Tran-
sistor (9’), welcher mit dem Kabel (3’) verbunden ist
und dafür ausgebildet ist, das elektromagnetische
Ventil (6’), mit welchem es verbunden ist, auszu-
schalten, umfasst, wobei der zusätzliche Stromkreis
(1’) ein Verbindungsmodul (20’) umfasst, welches
denentsprechendenTransistor (9’) aufnimmt,wobei
das genannte Verbindungsmodul (20’) eine Ein-
gangsklemme (22’) umfasst, welche mit dem Tran-
sistor (9’) verbunden ist unddafür ausgebildet ist,mit
der Ausgangsklemme (24) des Verbindungsmoduls
(20) des Hauptstromkreises (1) verbunden zu wer-
den.

10. Thermoelektrische Anordnung nach dem vorher-
gehenden Anspruch, wobei die Ausgangsklemme
(24) des Verbindungsmoduls (20) des Hauptstrom-
kreises (1) und die Eingangsklemme (22’) des Ver-
bindungsmoduls (20’) des zusätzlichen Stromkrei-
ses (1’) dafür ausgebildet sind, verbunden zu wer-
den, unter Bereitstellung einer formschlüssigen Ver-
bindung.

11. Thermoelektrische Anordnung nach Anspruch 9
oder 10, umfassend eine Vielzahl von zusätzlichen
Stromkreisen (1’), welche jeweils mit einem jeweili-
gen elektromagnetischen Ventil (6’) assoziiert sind,
wobei jeder zusätzliche Stromkreis (1’) dafür ausge-
bildet ist,mit einemanderenzusätzlichenStromkreis
(1’) über jeweilige Verbindungsmodule (20’) jedes
zusätzlichen Stromkreises (1’) verbunden zu wer-
den, sodass die Eingangsklemme (22’) des Verbin-
dungsmoduls (20’) eines der zusätzlichen Strom-
kreises (1’) und die Ausgangsklemme (24’) des Ver-
bindungsmoduls (20’) eines anderen zusätzlichen
Stromkreises (1’) dafür ausgebildet sind, miteinan-
der verbunden zu werden, unter Bereitstellung einer
formschlüssigen Verbindung.

12. Thermoelektrische Anordnung nach einem der An-
sprüche 9 bis 11, wobei der zusätzliche Stromkreis
(1’) einen Entladewiderstandskörper (15’) des Tran-
sistors (9’) umfasst, welcher parallel mit dem Tran-
sistor (9’) verbunden ist und dafür ausgebildet ist,
das Öffnen des Transistors (9’) zu gewährleisten,
wennder genannteTransistor (9’) nichtmehr vonder
Spannungsversorgung (10) gespeist wird.

13. Thermoelektrische Anordnung nach einem der An-
sprüche 9 bis 12, wobei der zusätzliche Stromkreis
(1’) einen Sicherheitswiderstandskörper (16’) um-
fasst, welcher in Serie mit dem Anschluss (9c’)
des Transistors (9’) verbunden ist und dafür ausge-
bildet ist, den Strom zu begrenzen, welcher zum
zusätzlichen Stromkreis (1’) von der Spannungsver-
sorgung (10) aus im Falle eines Kurzschlussfehlers
des Transistors (9’) gehen würde.

14. Thermoelektrische Anordnung nach einem der vor-
hergehenden Ansprüche, wobei der Hauptstrom-
kreis (1) einen Entladewiderstandskörper (15) des
Transistors (9) umfasst, welcher parallel mit dem
Transistor (9) verbunden ist und dafür ausgebildet
ist, das Öffnen des Transistors (9) zu gewährleisten,
wenn der genannte Transistor (9) nichtmehr von der
Spannungsversorgung (10) gespeist wird.

15. Thermoelektrische Anordnung nach einem der vor-
hergehenden Ansprüche, wobei der Hauptstrom-
kreis (1) einen Sicherheitswiderstandskörper (16)
umfasst, welcher in Serie mit dem Anschluss (9c)
des Transistors (9) verbunden ist, welcher dafür
ausgebildet ist, den Strom zu begrenzen, welcher
zumHauptstromkreis (1) von der Spannungsversor-
gung (10) aus um Falle eines Kurzschlussfehlers
des Transistors (9) gehen würde.

Revendications

1. Ensemble thermoélectrique pour alimenter une plu-
ralité de vannes électromagnétiques (6, 6’) d’un
appareil de cuisson, chaque vanne électromagné-
tique (6, 6’) étant configurée pour fermer le passage
de gaz vers un brûleur correspondant de l’appareil
de cuisson, l’ensemble thermoélectrique (100)
comprenant un circuit de courant principal (1) asso-
cié avec une vanne électromagnétique (6) respec-
tive, le circuit de courant principal (1) comprenant un
thermocouple (2) configuré pour détecter une
flamme dans le brûleur correspondant, un câble
(3) relié au thermocouple (2) et configuré pour relier
électriquement ledit thermocouple (2) à la vanne
électromagnétique (6) correspondante, un transistor
(9) relié au câble (3) et configuré pour désexciter la
vanne électromagnétique (6), et un module de
connexion (20) comprenant une alimentation en
puissance (10) relié au transistor (9), l’alimentation
en puissance (10) comprenant des bornes d’entrée
(22, 23) configurés pour être reliés à une source
d’énergieexterne (8), et un redresseur (11) configuré
pour transformer le courant alternatif de la source
d’énergie externe (8) en courant continu, caracté-
risé en ce que le module de connexion (20)
comprend en outre un bloc résistif (14) relié entre
l’une des bornes d’entrée (22, 23) de l’alimentation
en puissance (10) et le redresseur (11), le bloc
résistif (14) étant configuré pourminimiser le courant
circulant à travers l’alimentation en puissance (10)
jusqu’à une valeur garantissant un isolement galva-
nique qui aurait autrement été fourni par un trans-
formateur.

2. Ensemble thermoélectrique selon la revendication
précédente, dans lequel le bloc résistif (14)
comprend au moins deux résistances (14a, 14b)
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disposées de telle sorte qu’elles sont reliées en
série.

3. Ensemble thermoélectrique selon l’une quelconque
des revendications précédentes, dans lequel l’ali-
mentation en puissance (10) comprend deux bloc
résistifs (14), chacun d’eux étant relié à la borne
d’entrée (22, 23) correspondante.

4. Ensemble thermoélectrique selon la revendication 1
ou2,dans lequel la résistancedubloc résistif (14)est
d’environ 2,24 mégaohms.

5. Ensemble thermoélectrique selon la revendication
3, dans lequel la résistance des deux bloc résistifs
(14) est d’environ 2,24 mégaohms.

6. Ensemble thermoélectrique selon l’une quelconque
des revendications précédentes, dans lequel la pre-
mière borne d’entrée (22) et la deuxième borne
d’entrée (23) sont configurées pour être reliées,
fournissant une connexion ajustée avec la source
d’énergie externe (8).

7. Ensemble thermoélectrique selon l’une quelconque
des revendications précédentes, dans lequel le mo-
dule de connexion (20) comprend un corps (21) à
l’intérieur duquel est logée l’alimentation en puis-
sance (10) et le transistor (9), les bornes d’entrée
(22, 23) et une borne de sortie (24) faisant saillie du
corps (21).

8. Ensemble thermoélectrique selon la revendication
7, dans lequel le module de connexion (20)
comprend une borne de sortie additionnelle confi-
gurée pour être reliée à un capteur de présence pour
détecter la présence d’ustensiles associé avec le
brûleur correspondant.

9. Ensemble thermoélectrique selon la revendication 7
ou 8, comprenant un circuit de courant additionnel
(1’) associé avec une vanne électromagnétique (6’)
respective, le circuit de courant additionnel (1’)
comprenant un thermocouple (2’) configuré pour
détecter une flamme dans le brûleur correspondant,
un câble (3’) relié au thermocouple (2’) et configuré
pour relier électriquement ledit thermocouple (2’) à la
vanne électromagnétique (6’) correspondante, et un
transistor (9’) relié au câble (3’) et configuré pour
désexciter la vanne électromagnétique (6’) à la-
quelle il est relié, le circuit de courant additionnel
(1’) comprenant un module de connexion (20’) lo-
geant le transistor (9’) correspondant, ledit module
de connexion (20’) comprenant une borne d’entrée
(22’) reliée au transistor (9’) et configurée pour être
reliée à la borne de sortie (24) du module de conne-
xion (20) du circuit de courant principal (1).

10. Ensemble thermoélectrique selon la revendication
précédente, dans lequel la borne de sortie (24) du
module de connexion (20) du circuit de courant
principal (1) et la borne d’entrée (22’) du module
de connexion (20’) du circuit de courant additionnel
(1’) sont configurées pour être reliées, fournissant
une connexion ajustée.

11. Ensemble thermoélectrique selon la revendication 9
ou 10, comprenant une pluralité de circuits de cou-
rant additionnels (1’) chacun d’eux étant associé
avec une vanne électromagnétique (6’) respective,
chaque circuit de courant additionnel (1’) étant confi-
guré pour être relié à un autre circuit de courant
additionnel (1’) à travers des modules de connexion
(20’) respectifs de chaque circuit de courant addi-
tionnel (1’), de telle sorte que la borne d’entrée (22’)
du module de connexion (20’) de l’un des circuits de
courant additionnels (1’) et la borne de sortie (24’) du
module de connexion (20’) d’un autre circuit de
courant additionnel (1’) sont configurées pour être
reliées l’une à l’autre, fournissant une connexion
ajustée.

12. Ensemble thermoélectrique selon l’une quelconque
des revendications 9 à 11, dans lequel le circuit de
courant additionnel (1’) comprend une résistance de
décharge (15’) du transistor (9’) reliée enparallèle au
transistor (9’) et configurée pour assurer l’ouverture
du transistor (9’) lorsque ledit transistor (9’) n’est plus
alimenté par l’alimentation en puissance (10).

13. Ensemble thermoélectrique selon l’une quelconque
des revendications 9 à 12, dans lequel le circuit de
courant additionnel (1’) comprend une résistance de
sécurité (16’) reliéeensérieauport (9c’) du transistor
(9’) et configurée pour limiter le courant qui passera
au circuit de courant additionnel (1’) à partir de
l’alimentation en puissance (10) en cas d’une défail-
lance en court-circuit du transistor (9’).

14. Ensemble thermoélectrique selon l’une quelconque
des revendications précédentes, dans lequel le cir-
cuit de courant principal (1) comprend une résis-
tance de décharge (15) du transistor (9) reliée en
parallèle au transistor (9) et configurée pour assurer
l’ouverture du transistor (9) lorsque ledit transistor
(9) n’est plus alimenté par l’alimentation en puis-
sance (10).

15. Ensemble thermoélectrique selon l’une quelconque
des revendications précédentes, dans lequel le cir-
cuit de courant principal (1) comprend une résis-
tance de sécurité (16) relié en série au port (9c) du
transistor (9) configurée pour limiter le courant qui
passera au circuit de courant principal (1) à partir de
l’alimentation en puissance (10) en cas d’une défail-
lance en court-circuit du transistor (9).
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