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(54) SAFETY DEVICE ADAPTED FOR GAS BURNERS

(57) Safety device (1) adapted for gas burners com-
prising an electromagnetic valve (2) opening or closing
the gas supply passage towards at least one burner (6),
a thermocouple (3) connected to the electromagnetic
valve (2) keeping the electromagnetic valve (2) open as
long as it detects the presence of a flame in the burner
(6), and thermoelectric means (4) connected to the elec-
tromagnetic valve (2) which are activated depending on

the temperature reached in a vessel (7) arranged on the
burner (6). The safety device (1) comprises a switch (5)
connected to the thermoelectric means (4) and to the
electromagnetic valve (2), allowing current to flow to-
wards the electromagnetic valve (2) in the direction op-
posite the current generated by the thermocouple (3)
once a specific difference in potential has been reached
in said switch (5).



EP 3 078 911 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a safety device
adapted for gas burners and a cooking appliance com-
prising at least one burner and the safety device.

PRIOR ART

[0002] Some gas cooking appliances are known to
comprise safety means to prevent a cooking utensil ar-
ranged on a gas burner comprised in the cooking appli-
ance from overheating, thereby preventing said cooking
utensil from being burned, and/or safety means prevent-
ing the gas supply passage towards the burner when a
thermocouple does not detect the presence of flame in
the burner.
[0003] WO 2014152957 A1 discloses a safety system
for gas cooking appliances comprising a manual control
connected to a valve opening or closing the gas supply
passage to the burner, a sensor arranged proximally to
the burner, a second sensor arranged proximally to the
manual control for detecting the temperature of an area
proximal to the manual control, and a controller connect-
ed to the valve which closes said valve when the char-
acterization of the flame obtained through values of the
sensor proximal to the burner is equal to predetermined
values stored in the controller and the second sensor
does not detect the temperature of the user’s hand
around the manual control. The intention is to prevent
the cooking appliance from continuing to operate when
the user is not present.
[0004] KR2013032674A discloses a safety device for
preventing a cooking utensil from overheating, compris-
ing a thermocouple, a multiprocessor unit and an over-
heat prevention unit. A terminal of the thermocouple is
connected to the multiprocessor unit. The overheat pre-
vention unit comprises a receiving member which re-
ceives oil therein, a first electrode connected to an end
of the thermocouple and a second electrode which is
connected to the multiprocessor unit.
[0005] Finally, US2006/0166154 A1 discloses a device
to prevent a cooking utensil arranged on a gas burner
from overheating due to an excessively long, uninten-
tional use, comprising a thermocouple, an electromag-
netic valve generating a magnetic force due to the elec-
tromotive force of the thermocouple keeping the gas sup-
ply passage towards the burner open as long as said
thermocouple detects the presence of flame, and a timer
switch which is arranged between a terminal of the ther-
mocouple and a terminal of the electromagnetic valve.
The timer switch disconnects the connection between
the thermocouple and the electromagnetic valve when a
predetermined time is exceeded. Therefore, even though
the thermocouple detects a flame in the burner, if a pre-
defined burner operating time is reached, the timer switch
cuts off the power supply to the electromagnetic valve

such that gas supply passage towards the burner is
closed.

DISCLOSURE OF THE INVENTION

[0006] The object of the invention is to provide a safety
device adapted for gas burners and a cooking appliance
comprising the safety device, as defined in the claims.
[0007] The safety device according to the invention
comprises an electromagnetic valve opening or closing
the gas supply passage towards at least one burner, a
thermocouple connected to the electromagnetic valve
keeping the electromagnetic valve open as long as it de-
tects the presence of flame in the burner, and thermoe-
lectric means connected to the electromagnetic valve
which are activated depending on the temperature
reached in a vessel arranged on the burner.
[0008] The safety device further comprises a switch
connected to thermoelectric means and to the electro-
magnetic valve, allowing the passage of current towards
the electromagnetic valve in the direction opposite the
current generated by the thermocouple once a specific
difference in potential has been reached in said switch.
[0009] A safety device which does not require an ex-
ternal power supply once the burner is operating is there-
by obtained. This safety device is an autonomous, sim-
ple, economical and optimized device.
[0010] These and other advantages and features of
the invention will become evident in view of the drawings
and the detailed description of the invention.

DESCRIPTION OF THE DRAWINGS

[0011]

Figure 1 shows a sectional schematic view of a burn-
er of a gas cooking appliance comprising a safety
device according to the invention.

Figure 2 is a diagram of the electrical circuit of the
safety device shown in Figure 1.

DETAILED DISCLOSURE OF THE INVENTION

[0012] Figure 1 shows a gas burner 6 of a cooking ap-
pliance 20 (partially depicted) comprising a safety device
1 which, on one hand, prevents gas from coming out
through the burner 6 when there is no flame, and on the
other hand prevents a cooking vessel 7 arranged on the
burner 6 from overheating.
[0013] To that end, the safety device 1 comprises a
safety valve 2 opening or closing the gas supply passage
towards the respective burner 6, a thermocouple 3 con-
nected to the safety valve 2 keeping the safety valve 2
open as long as it detects the presence of flame in the
burner 6, and thermoelectric means 4 electrically con-
nected to the safety valve 2 which are activated depend-
ing on the temperature reached in the vessel 7 arranged

1 2 



EP 3 078 911 A1

3

5

10

15

20

25

30

35

40

45

50

55

on the burner 6.
[0014] Both the burner 6 and the thermoelectric means
4, as well as the safety valve 2 and the thermocouple 3,
are known in the state of the art so they have been sche-
matically depicted in the drawings.
[0015] The safety valve 2 is an electromagnetic valve
opening or closing the gas supply passage towards the
burner 6. Said electromagnetic valve 2, schematically
shown in Figure 1, comprises a body (not depicted) in
which there are housed an electromagnet 11, a shutter
12 adapted for sealing the gas supply passage towards
the burner 6 against the body of the valve, a moving ar-
mature 13 coupled to the shutter 12 and movable togeth-
er with the shutter 12 between a safety valve open posi-
tion allowing the gas supply to flow towards the burner 6
and a safety valve closed position in which the shutter
12 closes the gas supply passage towards the burner,
and a spring 15 which forces the shutter 12 together with
the moving armature 13 to return to the safety valve
closed position when the electromagnet 11 is not ener-
gized. The shutter 12 is coupled to the moving armature
13 through a rod 14.
[0016] Once the electromagnet 11 is energized either
manually or through a specific power supply source, it is
kept energized through the thermocouple 3 as long as
said thermocouple 3 detects the presence of flame in the
burner 6. In said position, the moving armature 13 is in
contact with the electromagnet 11 (safety valve open po-
sition) and the shutter 12 does not close the gas supply
passage. When the electromagnet 11 is no longer ener-
gized, i.e., the thermocouple 3 does not detect flame in
the burner 6, the spring 15 acts on the shutter 12, moving
it together with the moving armature 13 to the safety valve
closed position, closing the gas supply passage towards
the burner 6.
[0017] The safety valve 2 further comprises a support
18 of the electromagnet 11. The support 18 is made of
an electrically conductive material, preferably a metallic
material. The electromagnet 11 further comprises a core
11a made of a ferromagnetic material and a winding 11
b comprising a first end connected to a ground terminal
19 and a second end connected to a phase terminal 14,
both terminals 14 and 19 being respectively connected
to the phase and ground terminals of the thermocouple
3. The safety valve 2 further comprises a casing 17 which
encloses the electromagnet 11, the moving armature 13
and partially the support 18 therein.
[0018] In addition, the thermoelectric means 4, sche-
matically depicted in the drawings, comprise at least one
thermoelectric sensor which, in the embodiment shown,
is supported in the burner 6, in particular it is arranged
centered with respect to the burner 6 for the purpose of
being arranged centered with respect to the cooking
utensil 7 which is placed on the burner 6. In other non-
depicted embodiments, the thermoelectric means 4 can
be arranged proximally to the cooking utensil 7 in any
other position.
[0019] The thermoelectric sensor is electrically con-

nected in parallel to the thermocouple 3. The thermoe-
lectric sensor converts at least part of the heat energy
generated in the burner 6, when it is operating, into elec-
tric energy. Therefore, when the thermoelectric sensor
detects a predetermined temperature threshold in the
cooking vessel 7, it generates a current I2 towards the
electromagnetic valve 2.
[0020] The safety device 1 further comprises a switch
5 electrically connected to thermoelectric means 4 and
to the electromagnetic valve 2, in particular said switch
5 connects thermoelectric means 4 to the electromag-
netic valve 2. Said switch 5 allows the current I2 gener-
ated by the thermoelectric means 4 to flow towards the
electromagnetic valve 2 in the direction opposite the cur-
rent I1 generated by the thermocouple 3 (keeping the
electromagnetic valve 2 energized) once a specific dif-
ference in potential has been reached in said switch 5.
[0021] The current I2 circulating towards the electro-
magnetic valve 2 through the switch 5, in the direction
opposite the current I1 generated by the thermocouple
3, is greater than said current I1 generated by the ther-
mocouple 3 when the thermoelectric means 4 detect the
specific temperature threshold in the vessel 7 and the
difference in potential has been reached in the switch 5.
When the current I2 generated by the thermoelectric
means 4 exceeds the current I1 generated by the ther-
mocouple 3, the electromagnetic valve 2 is de-energized,
closing the gas supply passage towards the burner 6. In
contrast, when a specific difference in potential is not
reached in said switch 5, current I2 does not pass through
said switch 5, so the thermocouple 3 continues to keep
the safety valve 2 energized and the gas supply passage
towards the burner open.
[0022] A safety device 1 not requiring an external pow-
er supply once the burner is operating is thereby ob-
tained. This safety device is a simple, economical and
optimized device.
[0023] The switch 5 is an electronic switch, which pre-
vents electric contact failures as occurs with mechanical
switches.
[0024] In the embodiment shown in the drawings, the
switch 5 is a diode. In other embodiments not depicted
in the drawings, the switch 5 is a transistor.

Claims

1. Safety device adapted for gas burners, comprising
an electromagnetic valve (2) opening or closing the
gas supply passage towards at least one burner (6),
a thermocouple (3) connected to the electromagnet-
ic valve (2) keeping the electromagnetic valve (2)
open as long as it detects the presence of flame in
the burner (6), and thermoelectric means (4) con-
nected to the electromagnetic valve (2) which are
activated depending on the temperature reached in
a vessel (7) arranged on the burner (6), character-
ized in that it comprises a switch (5) connected to
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thermoelectric means (4) and to the electromagnetic
valve (2), allowing the current (I2) to flow towards
the electromagnetic valve (2) in the direction oppo-
site the current (I1) generated by the thermocouple
(3) once a specific difference in potential has been
reached in said switch (5).

2. Safety device according to the preceding claim,
wherein the current (I2) circulating towards the elec-
tromagnetic valve (2) in the direction opposite the
current (I1) generated by the thermocouple (3) is
greater than said current (I1) generated by the ther-
mocouple (3) when the thermoelectric means (4) de-
tect a specific temperature threshold in the vessel
(7).

3. Safety device according to claims 1 or 2, wherein
the switch (5) is an electronic switch.

4. Safety device according to claim 3, wherein the
switch (5) is a diode.

5. Safety device according to claim 3, wherein the
switch (5) is a transistor.

6. Cooking appliance comprising at least one burner
(6), characterized in that it comprises a safety de-
vice (1) according to any of the preceding claims.
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