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METHOD AND SYSTEM FOR DETECTING THE PRESENCE AND/OR THE ABSENCE OF A

COOKING VESSEL ON A GAS COOKING APPLIANCE WITH AT LEAST ONE GAS BURNER

(567)  The present invention relates to a method for
detecting the presence and/or the absence of a cooking
vessel (20) on a gas cooking appliance (10) with at least
one gas burner, particularly on a gas cooking hob (10).
Said method comprises the steps of transmitting an ul-
trasonic sound signal (16; 18)from above to the gas cook-
ing appliance (10) by an ultrasonic transmitter, receiving
a reflection of said ultrasonic sound signal (16; 18) by an
ultrasonic receiver, detecting the time difference be-
tween the transmission of the ultrasonic sound signal (16;
18) and the reception of the reflected ultrasonic sound
signal (16; 18), and determining the distance between a
reflecting object on the one hand and the ultrasonic trans-
mitter and/or the ultrasonic receiver on the other hand.
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Description

[0001] The present invention relates to a method for
detecting the presence and/or the absence of a cooking
vessel on a gas cooking appliance with at least one gas
burner, particularly on a gas cooking hob. Further, the
present invention relates to a system for detecting the
presence and/or the absence of a cooking vessel on a
gas cooking appliance with at least one gas burner, par-
ticularly on a gas cooking hob.

[0002] Most of the conventional gas cooking applianc-
es with gas burners do not have any devices for detecting
the presence of the cooking vessel. Some known devices
base on mechanicalinteraction between the cooking ves-
sel and the gas cooking appliance. Other known devices
base on a signal from a thermocouple related to the pres-
ence of the cooking vessel.

[0003] Itis an object of the presentinvention to provide
a method and system for detecting the presence of a
cooking vessel on a gas cooking appliance with one or
more gas burners, which is retrofit in a conventional gas
cooking appliance.

[0004] The object is achieved by the method for de-
tecting the presence of a cooking vessel on a gas cooking
appliance according to claim 1.

[0005] According to the presentinvention a method for
detecting the presence and/or the absence of a cooking
vessel on a gas cooking appliance with at least one gas
burner, particularly on a gas cooking hob, wherein said
method comprises the steps of:

- transmitting an ultrasonic sound signal from above
to the gas cooking appliance by an ultrasonic trans-
mitter,

- receiving a reflection of said ultrasonic sound signal
by an ultrasonic receiver,

- detecting the time difference between the transmis-
sion of the ultrasonic sound signal and the reception
of the reflected ultrasonic sound signal, and

- determining the distance between a reflecting object
onthe one hand and the ultrasonic transmitter and/or
the ultrasonic receiver on the other hand.

[0006] The core of the present invention is that the
presence and/or the absence of the cooking vessel on
the gas cooking appliance are determined by external
components, so that the gas cooking appliance requires
no structural modification.

[0007] For example, the presence of the cooking ves-
sel on the gas cooking appliance is detected, if the dis-
tance between the reflecting object and the ultrasonic
transmitter and/or ultrasonic receiver is smaller than the
distance between the gas cooking appliance and the ul-
trasonic transmitter and/or ultrasonic receiver, respec-
tively.

[0008] In contrast, the absence of the cooking vessel
on the gas cooking appliance may be detected, if the
distance between the reflecting object and the ultrasonic
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transmitter and/or ultrasonic receiver corresponds with
the distance between the gas cooking appliance and the
ultrasonic transmitter and/or ultrasonic receiver, respec-
tively.

[0009] For example, the transmission of the ultrasonic
sound signal may be repeated periodically. Is a test run
of the inventive method, the length of the emitted pulse
is 10 ps, while the time between said emitted pulses is
500 ms. Alternatively, other temporal patterns are also
possible.

[0010] Particularly, a signal is emitted, if the presence
or the absence of the cooking vessel on the gas cooking
appliance has been detected.

[0011] Preferably, the signal is an acoustic and/or vis-
ual signal.

[0012] For example, the ultrasonic transmitter and/or
the ultrasonic receiver are arrangeable or arranged at a
support device above the gas cooking appliance.
[0013] Particularly, the ultrasonic transmitter and/or
the ultrasonic receiver are arrangeable or arranged at a
kitchen hood above the gas cooking appliance.

[0014] Especially, the ultrasonic transmitter and/or the
ultrasonic receiver are arrangeable or arranged vertically
above the gas cooking appliance.

[0015] Further, the present invention relates to a sys-
tem for detecting the presence and/or the absence of a
cooking vessel on a gas cooking appliance with at least
one gas burner, particularly on a gas cooking hob, where-
in:

- the system comprises at least one sonar sensor ar-
rangeable or arranged above the gas cooking appli-
ance and directable or directed to said gas cooking
appliance,

- the sonar sensor includes an ultrasonic transmitter
and an ultrasonic receiver,

- theultrasonic transmitter is provided for transmitting
an ultrasonic signal to the gas cooking appliance,

- the ultrasonic receiver is provided for receiving said
ultrasonic signal reflected by the gas cooking appli-
ance or an object arranged on said gas cooking ap-
pliance,

- the system comprises a detection device for detect-
ing the time difference between the transmission of
the ultrasonic sound signal and the reception of the
reflected ultrasonic sound signal, and

- the system comprises a calculation unit for determin-
ing the distance between a reflecting object on the
one hand and the ultrasonic transmitter and/or the
ultrasonic receiver on the other hand.

[0016] Furthermore, the system may comprise at least
one output device for indicating the presence and/or the
absence of the cooking vessel on the gas cooking appli-
ance.

[0017] Preferably, the output device provides an
acoustic and/or visual signal.

[0018] For example, the sonar sensor is mountable or
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mounted at a support device arranged above the gas
cooking appliance.

[0019] Particularly, the sonar sensor is mountable or
mounted at a kitchen hood arranged above the gas cook-
ing appliance.

[0020] At last, the system is provided for the method
mentioned above.

[0021] Novel and inventive features of the present in-
vention are set forth in the appended claims.

[0022] The present invention will be described in fur-
ther detail with reference to the drawings, in which

FIG 1 illustrates a schematic side view of a system for
detecting the presence and/or the absence of
a cooking vessel on a gas cooking hob accord-
ing to a preferred embodiment of the present
invention, wherein no cooking vessel is ar-
ranged on the gas cooking hob, and

FIG 2 illustrates a schematic side view of the system
for detecting the presence and/or the absence
of the cooking vessel on the gas cooking hob
according to the preferred embodiment of the
present invention, wherein the cooking vessel
is arranged on the gas cooking hob.

[0023] FIG 1 illustrates a schematic side view of a sys-
tem for detecting the presence and/or the absence of a
cooking vessel 20 on a gas cooking hob 10 according to
a preferred embodiment of the present invention. In FIG
1 no cooking vessel 20 is arranged on the gas cooking
hob.

[0024] The system comprises a sonar sensor 14 and
a support device 12 for supporting said sonar sensor 14.
In this example, the support device is a kitchen hood 12
arranged above the gas cooking hob 10. Essentially, the
kitchen hood 12 is provided for sucking and delivering
exhaust from the area above the gas cooking hob 10.
Additionally, the kitchen hood 12 is used as support de-
vice for the sonar sensor 14. In general, an arbitrary de-
vice in a similar distance above the gas cooking hob 10
is suitable for supporting the sonar sensor 14.

[0025] Forexample, the sonar sensor 14 is connected
to an electronically controlled coking 10 in order to take
some decisions or actions according to the feedback of
the sonar sensor 14. Further, the sonar sensor 14 and a
calculation unit thereof may produce acoustic and/or vis-
ual alerts or send some wireless signals, e.g. Bluetooth
or Wifi, to a mobile device like a smartphone.

[0026] The sonar sensor 14 includes an ultrasonic
transmitter and an ultrasonic receiver. The ultrasonic
transmitter is provided for transmitting an ultrasonic sig-
nal 16 to the gas cooking hob 10. The ultrasonic receiver
is provided for receiving said ultrasonic signal 16 reflect-
ed by the gas cooking hob 10. The time difference be-
tween the transmission by the ultrasonic transmitter and
the reception by the ultrasonic receiveris detected. Since
the sound velocity is known, the distance between the
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sonar sensor 14 and the reflecting object can be deter-
mined from said time difference. If the determined dis-
tance conforms to the distance between the sonar sensor
14 and the gas cooking hob 10, then no objectis arranged
on the gas cooking hob 10. By this way, the sonar sensor
14 acts as detector for detecting the presence of the cook-
ing vessel 20.

[0027] Forexample, the frequency of the ultrasonic sig-
nal 16 and 18 is between 20 kHz and 150 kHz. Is a test
run of the present invention, the used frequency of the
ultrasonic signal 16 and 18 was 40 kHz.

[0028] FIG 2 illustrates a schematic side view of the
system for detecting the presence and/or the absence of
the cooking vessel 20 on the gas cooking hob 10 accord-
ing to the preferred embodiment of the present invention.
In FIG 2 one cooking vessel 20 is arranged on the gas
cooking hob.

[0029] In FIG 2 the sonar sensor 14 is also arranged
at the kitchen hood 12 and in the same distance from the
gas cooking hob 10. The ultrasonic transmitter sends the
ultrasonic signal 16 to the gas cooking hob 10. However,
the ultrasonic signal 16 is reflected by the cooking vessel
20. Thus, the time difference between the transmission
by the ultrasonic transmitter and the reception by the ul-
trasonic receiver is smaller than in the case without any
cooking vessel 20 on the gas cooking hob 10.

[0030] The transmission of the ultrasonic signal 16 by
the ultrasonic transmitter is repeated periodically. If the
cooking vessel 20 is removed from the gas cooking hob
10, then the time difference between the transmission
and the reception of the ultrasonic signal increases. The
increase of said time difference is indicated by a signal.
For example, an acoustic signal is output by the sonar
sensor 14 or another component of the system. Alterna-
tively or additionally, an optical is output by the sonar
sensor 14 or another component of the system.

[0031] The system of the present invention may be
added to an existing gas cooking hob 10 without any
changes of said gas cooking hob 10. The system may
be arranged at the kitchen hood 12 or another support
device above the gas cooking hob 10.

[0032] Although an illustrative embodiment of the
present invention has been described herein with refer-
ence to the accompanying drawings, it is to be under-
stood that the present invention is not limited to that pre-
cise embodiment, and that various other changes and
modifications may be affected therein by one skilled in
the art without departing from the scope or spirit of the
invention. All such changes and modifications are intend-
ed to be included within the scope of the invention as
defined by the appended claims.

List of reference numerals
[0033]

10  gas cooking hob
12 kitchen hood
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14  sonar sensor

16 first sound signal

18 second sound signal

20  cooking vessel

Claims

1. A method for detecting the presence and/or the ab-

sence of a cooking vessel (20) on a gas cooking
appliance (10) with at least one gas burner, particu-
larly on a gas cooking hob (10), wherein said method
comprises the steps of:

- transmitting an ultrasonic sound signal (16; 18)
from above to the gas cooking appliance (10)
by an ultrasonic transmitter,

- receiving a reflection of said ultrasonic sound
signal (16; 18) by an ultrasonic receiver,

- detecting the time difference between the
transmission of the ultrasonic sound signal (16;
18) and the reception of the reflected ultrasonic
sound signal (16; 18), and

- determining the distance between a reflecting
object on the one hand and the ultrasonic trans-
mitter and/or the ultrasonic receiver on the other
hand.

The method according to claim 1,

characterised by

the presence of the cooking vessel (20) on the gas
cooking appliance (10) is detected, if the distance
between the reflecting object and the ultrasonic
transmitter and/or ultrasonic receiver is smaller than
the distance between the gas cooking appliance (10)
and the ultrasonic transmitter and/or ultrasonic re-
ceiver, respectively.

The method according to claim 1 or 2,
characterised by

the absence of the cooking vessel (20) on the gas
cooking appliance (10) is detected, if the distance
between the reflecting object and the ultrasonic
transmitter and/or ultrasonic receiver corresponds
with the distance between the gas cooking appliance
(10) and the ultrasonic transmitter and/or ultrasonic
receiver, respectively.

The method according to any one of the preceding
claims,

characterised by

the transmission of the ultrasonic sound signal (16;
18) is repeated periodically.

The method according to any one of the preceding
claims,

characterised in that

a signal is emitted, if the presence or the absence
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of the cooking vessel (20) on the gas cooking appli-
ance (10) has been detected.

The method according to any one of the preceding
claims,

characterised in that

the signal is an acoustic and/or visual signal.

The method according to any one of the preceding
claims,

characterised in that

the ultrasonic transmitter and/or the ultrasonic re-
ceiver are arrangeable or arranged at a support de-
vice (12) above the gas cooking appliance (10).

The method according to any one of the preceding
claims,

characterised in that

the ultrasonic transmitter and/or the ultrasonic re-
ceiver are arrangeable or arranged at a kitchen hood
(12) above the gas cooking appliance (10).

The method according to any one of the preceding
claims,

characterised in that

the ultrasonic transmitter and/or the ultrasonic re-
ceiver are arrangeable or arranged vertically above
the gas cooking appliance (10).

10. A system for detecting the presence and/or the ab-

sence of a cooking vessel (20) on a gas cooking
appliance (10) with at least one gas burner, particu-
larly on a gas cooking hob (10), wherein:

- the system comprises at least one sonar sen-
sor (14) arrangeable or arranged above the gas
cooking appliance (10) and directable or direct-
ed to said gas cooking appliance (10),

- the sonar sensor (14) includes an ultrasonic
transmitter and an ultrasonic receiver,

- the ultrasonic transmitter is provided for trans-
mitting an ultrasonic signal (16) to the gas cook-
ing appliance (10),

- the ultrasonic receiver is provided for receiving
said ultrasonic signal (16) reflected by the gas
cooking appliance (10) or an object arranged on
said gas cooking appliance (10),

- the system comprises a detection device for
detecting the time difference between the trans-
mission of the ultrasonic sound signal (16; 18)
and the reception of the reflected ultrasonic
sound signal (16; 18), and

- the system comprises a calculation unit for de-
termining the distance between a reflecting ob-
ject on the one hand and the ultrasonic trans-
mitter and/or the ultrasonic receiver on the other
hand.
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The system according to claim 10,

characterised by

the system comprises at least one output device for
indicating the presence and/or the absence of the
cooking vessel (20) on the gas cooking appliance
(10).

The system according to claim 10 or 11,
characterised by

the output device provides an acoustic and/or visual
signal.

The system according to any one of the claims 10
to 12,

characterised in that

the sonar sensor (14) is mountable or mounted at a
support device (12) arranged above the gas cooking
appliance (10).

The system according to any one of the claims 10
to 13,

characterised in that

the sonar sensor (14) is mountable or mounted at a
kitchen hood (12) arranged above the gas cooking
appliance (10).

The system according to any one of the claims 10
to 14,

characterised in that

the system is provided for a method according to any
one of the claims 1 to 9.
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