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(57) Abstract: The present invention relates to a temperature detection device for detecting the bottom temperature of cookware on a
cooking hob (10). The temperature detection device comprises a pad (16) formed as a flat sheet. The pad (16) is provided for cover -
ing at least one cooking zone of the cooking hob (10). The pad (16) is provided as an underlayment of the cookware. The pad (16) is
made of a heat resistant material. The temperature detection device comprises at least one SAW (surface acoustic wave) temperature
sensor (18). The temperature detection device comprises at least one sensor antenna (20). The SAW temperature sensor (18) is elec -
trically connected to the sensor antenna (20). The SAW temperature sensor (18) is embedded inside the pad (16). The sensor antenna
(20) is embedded inside the pad (16) or arranged in a casing (24) above the pad (16).



10

15

20

25

30

35

WO 2013/167359 PCT/EP2013/058093

Description

A temperature detection device for detecting the bottom tempera-

ture of cookware on a cooking hob

The present invention relates to a temperature detection device
for detecting the bottom temperature of cookware on a cooking
hob.

The temperature of a cookware on a cooking hob is a basic pa-
rameter for controlling the cooking process of food stuff placed
in said cookware. In conventional cooking hobs there are several
methods for detecting the temperature of the cookware on said

cooking hob.

For example, in a cooking hob with a glass ceramic panel a sen-
sor is placed below the glass ceramic panel on which the cook-
ware is placed. The detected temperature is used for controlling
the temperature of cookware above. According to another example
the temperature of a wall of the cookware is detected by a py-
rometer-like sensor from the outside of said cookware. Further,
cookware with integrated sensors in the bottom is known, wherein
information about the temperature is transferred wireless to the
cooking hob. Moreover, the use of a surface acoustic wave (SAW)
temperature sensor for controlling the cooking process is known.
However, for every cooking pot at least one SAW temperature sen-

sor is required.

DE 198 28 170 Al discloses cookware with a SAW sensor at the
side wall or on the cover plate of said cookware. However, the

SAW temperature sensor has to be installed at each cooking pot.

It is an object of the present invention to provide a tempera-
ture detection device for detecting the temperature of cookware
on a cooking hob, which allows a sufficiently exact detection of

the temperature by low complexity.
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The object of the present invention is achieved by the tempera-

ture detection device according to claim 1.

The present invention relates to a temperature detection device

for detecting the bottom temperature of cookware on a cooking

hob, wherein:

- the temperature detection device comprises a pad formed as a
flat sheet,

- the pad is provided for covering at least one cooking zone of
the cooking hob,

- the pad is provided as an underlayment of the cookware,

- the pad is made of a heat resistant material,

- the temperature detection device comprises at least one SAW
(surface acoustic wave) temperature sensor,

- the temperature detection device comprises at least one sen-
Sor antenna,

- the SAW temperature sensor is electrically connected to the
sensor antenna,

- the SAW temperature sensor is embedded inside the pad, and

- the sensor antenna is embedded inside the pad or arranged in

a casing above the pad.

The main idea of the present invention is the use of the heat
resistant pad with the embedded SAW temperature sensor. The pad
is provided as an intermediate layer between the cooking hob and
the bottom of the cookware. The pad is a separate sheet. There
is no cable connection to the cookware or cooking hob. Thus, the
user can put and remove the pad without any additional activi-
ties. Conventional cookware may be used in combination with the

inventive pad.

In particular, the sensor antenna is in a border area of the
pad, so that the sensor antenna is arranged outside the cooking

zone.
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Preferably, the SAW temperature sensor is arranged in that por-
tion of the pad, which corresponds with a position close to the

centre of the cooking zone.

Further, the pad may be movable and removable on the cooking

hob.

For example, the pad has a thickness between 2 mm and 3 mm.

In particular, the heat resistance of the material of the pad is

at least 250°C.

Preferably, the pad is made of silicone.

Further, the pad is made of a non-magnetic material. Thus, the

pad is suitable for an induction cooking hob.

For example, the pad has a rectangular or square shape.

Alternatively, the pad may be formed as a circular disk.

According to another example, the pad may have an oval shape.

Further, the pad may comprise at least one gap provided for the
centre of the corresponding cooking zone. The gap allows that
the user can easily find the correct position of the pad on the

cooking zone.

Moreover, the pad may be provided for covering two or more
neighboured cooking zones of the cooking hob, wherein one SAW
temperature sensor and one sensor antenna corresponds with one

cooking zone.

In particular, the pad is provided for a cooking hob with a

glass ceramic panel.
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At last the pad is provided for an induction cooking hob,

wherein the SAW temperature sensor is arranged in that portion

of the pad, which corresponds with a position close to the coil

centre of the induction cooking hob.

Novel and inventive features of the present invention are set

forth in the appended claims.

The present invention will be described in further detail with

reference to the drawings, in which

FIG 1

FIG 2

FIG 3

FIG 4

FIG 5

FIG 6

illustrates a schematic top view of a cooking hob with a
pad according to a first embodiment of the present inven-

tion,

illustrates a schematic top view of the cooking hob with
the pad according to a second embodiment of the present

invention,

illustrates a schematic top view of the cooking hob with
the pad according to a third embodiment of the present

invention,

illustrates a schematic top view of the cooking hob with
the pad according to a fourth embodiment of the present

invention,

illustrates a schematic top view of the cooking hob with
the pad according to a fifth embodiment of the present

invention,

illustrates a schematic top view of the cooking hob with
the pad according to a sixth embodiment of the present

invention, and
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FIG 7 illustrates a schematic top view of the cooking hob with
the pad according to a seventh embodiment of the present

invention.

FIG 1 illustrates schematic top view of a cooking hob 10 with a
pad 16 according to a first embodiment of the present invention.
In these examples, the cooking hob 10 is an induction cooking
hob with four cooking zones. Each cooking zone corresponds with
an induction coil. Four coil centres 14 are marked on the cook-
ing hob 10, so that the user can recognize the positions of the
induction coils. Further, the cooking hob 10 comprises a control
and display device 12. In general, the pad 16 is provided and
suitable for arbitrary cooking hobs, in particular for a cooking

hob with a glass ceramic panel.

The pad 16 is a flexible sheet and lies removably on the cooking
hob 10. The pad 16 is made of a heat resistant material. In par-
ticular, the pad 16 is made of silicone. Preferably, the pad 16
has a thickness between 2 mm and 3 mm. In this embodiment, the
pad 16 is a circular disk and covers one cooking zone. The pad
16 is provided for an underlayment of cookware. Thus, the pad 16
forms an intermediate layer between the cooking hob 10 and the

bottom side of the cookware.

The pad 16 includes a surface acoustic wave (SAW) temperature
sensor 18 and a sensor antenna 20. The SAW temperature sensor 18
and the sensor antenna 20 are embedded in the pad 16. The SAW
temperature sensor 18 is arranged in a central portion of the
pad 16. Preferably, the SAW temperature sensor 18 is arranged
close to the coil centre 14 of the corresponding cooking zone.
The sensor antenna 20 is arranged in a border area of the pad
16. The SAW temperature sensor 18 detects the temperature of the

cookware above the pad 16.

The SAW temperature sensor 18 is provided for a wireless connec-

tion to a reader via the sensor antenna 20 and a reader antenna.
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The reader and reader antenna are not shown. The reader sends
electromagnetic waves to the SAW temperature sensor 18 wvia the
reader antenna and the sensor antenna 20. Further, the reader 14
is provided for receiving electromagnetic waves from the SAW
temperature sensor 18 via the sensor antenna 20 and the reader

antenna.

The electromagnetic waves from the reader provide the SAW tem-

perature sensor 18 with energy. The electromagnetic waves emit-
ted by the SAW temperature sensor 18 provide the reader with in-
formation about the detected temperature. The reader is electri-
cally connected to a control unit of the cooking hob 10. The in-
formation about the temperature can be used for controlling the

cooking process.

The pad 16 including the SAW temperature sensor 18 and the sen-
sor antenna 20 allows a sufficient contact between the cookware
and the SAW temperature sensor 18 during the whole cooking proc-
ess. A modification of the cookware is not required. The pad 16
with the SAW temperature sensor 18 and the sensor antenna 20 is
easy to handle for the user. The temperature of an arbitrary

cookware can be detected without any modification of said cook-

ware.

If the pad 16 is substantially congruent with the cooking zone,
then the SAW temperature sensor 18 is automatically close to the
coil centre 14, since the SAW temperature sensor 18 is arranged
in the central portion of the pad 16. The position of the SAW
temperature sensor 18 is a few cm from the coil centre 14, which

is the hottest area of the cooking zone.

The SAW temperature sensor 18 and the sensor antenna 20 are no
barriers for the user, since the pad 16 with the SAW temperature

sensor 18 and the sensor antenna 20 is formed as a flat sheet.
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Preferably, the material of the pad 16 has a heat resistance of
at least 250°C. Further, the material of the pad 16 is non-

magnetic.

FIG 2 illustrates a schematic top view of the cooking hob 10
with the pad 16 according to a second embodiment of the present
invention. The pad 16 of the second embodiment is a square sheet
and sufficient for covering one cooking zone. The other proper-

ties are the same as in the first embodiment.

FIG 3 illustrates a schematic top view of the cooking hob 10
with the pad 16 according to a third embodiment of the present
invention. The pad 16 of the third embodiment is a rectangular
sheet. The pad 16 is sufficient for covering one cooking zone.
The other properties are the same as in the first and second em-

bodiments.

FIG 4 illustrates a schematic top view of the cooking hob 10
with the pad 16 according to a fourth embodiment of the present
invention. The pad 16 of the fourth embodiment is an oval sheet.
The pad 16 is provided for covering one of the cooking zones. In
particular, the oval pad 16 is suitable for cookware with a
longish bottom side. The other properties are the same as in the

embodiments mentioned above.

FIG 5 illustrates a schematic top view of the cooking hob 10
with the pad 16 according to a fifth embodiment of the present
invention. The pad 16 of the fifth embodiment is an oval sheet.
The pad 16 is provided for covering two neighboured cooking

zones.

The pad 16 includes two SAW temperature sensors 18 and two sen-
sor antennae 20, wherein one SAW temperature sensor 18 corre-
sponds with one sensor antenna 20 in each case. Further, each

SAW temperature sensor 18 corresponds with one induction coil.
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For both cooking zones the temperatures may be detected inde-

pendent from each other.

The pad 16 of the fifth embodiment is suitable for cookware with
a longish bottom side extending over the both cooking zones.
Further, the pad 16 of the fifth embodiment is also suitable for
cookware covering one of the both cooking zones, wherein only
one of the two SAW temperature sensors 18 is used. Moreover, the
pad 16 of the fifth embodiment is suitable for two cooking pots
covering one cooking zone in each case, wherein the two SAW tem-

perature sensors 18 are used independent from each other.

FIG 6 illustrates a schematic top view of the cooking hob 10
with the pad 16 according to a sixth embodiment of the present
invention. The pad 16 of the sixth embodiment is star-shaped

with three tines or formed as a propeller with three blades.

The SAW temperature sensor 18 is arranged in an inner portion of
one of the spikes or blades, respectively. In an outer portion
of the same spike or blade, respectively, the sensor antenna 20
is arranged inside a small casing 24. Since the casing 24 ex-
tends upwards from the pad 16, the cookware has to be put be-

sides the casing 24 with the sensor antenna 20.

FIG 7 illustrates a schematic top view of the cooking hob 10
with the pad 16 according to a seventh embodiment of the present
invention. The pad 16 of the seventh embodiment is similar to
that of the first embodiment. Thus, the pad 16 is a circular

disk and covers one cooking zone.

Additionally, the pad 16 of the seventh embodiment comprises a
gap 24 in its centre. Said gap 24 is formed as a round hole. The
gap 24 allows the user to align the pad 16 congruent with the
cooking zone, wherein the gap 24 is provided for the position
above the coil centre. The gap 24 contributes to the correct po-

sition of the pad 16.
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Although illustrative embodiments of the present invention have
been described herein with reference to the accompanying draw-
ings, it is to be understood that the present invention is not
limited to those precise embodiments, 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 in-
vention. All such changes and modifications are intended to be
included within the scope of the invention as defined by the ap-

pended claims.
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List of reference numerals
10 cooking hob
12 control and display device
14 coil centre
16 pad
18 surface acoustic wave (SAW) temperature sensor
20 sensor antenna
22 gap

24 casing
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Claims

1.

A temperature detection device for detecting the bottom tem-

perature of cookware on a cooking hob (10), wherein:

- the temperature detection device comprises a pad (16)
formed as a flat sheet,

- the pad (16) is provided for covering at least one cook-
ing zone of the cooking hob (10),

- the pad (16) is provided as an underlayment of the cook-
ware,

- the pad (16) is made of a heat resistant material,

- the temperature detection device comprises at least one
SAW (surface acoustic wave) temperature sensor (18),

- the temperature detection device comprises at least one
sensor antenna (20),

- the SAW temperature sensor (18) is electrically connected
to the sensor antenna (20),

- the SAW temperature sensor (18) is embedded inside the
pad (16), and

- the sensor antenna (20) is embedded inside the pad (16)

or arranged in a casing (24) above the pad (16).

The temperature detection device according to claim 1,
characterized in that

the sensor antenna (20) is in a border area of the pad (16),
so that the sensor antenna (20) is arranged outside the cook-

ing zone.

The temperature detection device according to claim 1 or 2,
characterized in that

the SAW temperature sensor (18) is arranged in that portion
of the pad (16), which corresponds with a position close to

the centre (14) of the cooking zone.

The temperature detection device according to any one of the

preceding claims,
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characterized in that
the pad (16) is movable and removable on the cooking hob

(10) .

The temperature detection device according to any one of the
preceding claims,
characterized in that

the pad (16) has a thickness between 2 mm and 3 mm.

The temperature detection device according to any one of the
preceding claims,

characterized in that

the heat resistance of the material of the pad (16) is at

least 250°C.

The temperature detection device according to any one of the
preceding claims,
characterized in that

the pad (16) is made of silicone.

The temperature detection device according to any one of the
preceding claims,
characterized in that

the pad (16) is made of a non-magnetic material.

The temperature detection device according to any one of the
preceding claims,
characterized in that

the pad (16) has a rectangular or square shape.

The temperature detection device according to any one of the
claims 1 to 8,
characterized in that

the pad (16) is formed as a circular disk.
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The temperature detection device according to any one of the
claims 1 to 8,
characterized in that

the pad (16) has an oval shape.

The temperature detection device according to any one of the
preceding claims,

characterized in that

the pad (16) comprises at least one gap (22) provided for the

centre (14) of the corresponding cooking zone.

The temperature detection device according to any one of the
preceding claims,

characterized in that

the pad (16) is provided for covering two or more neighboured
cooking zones of the cooking hob (10), wherein one SAW tem-
perature sensor (18) and one sensor antenna (20) corresponds

with one cooking zone.

The temperature detection device according to any one of the
preceding claims,

characterized in that

the pad (16) is provided for a cooking hob (10) with a glass

ceramic panel.

The temperature detection device according to any one of the
preceding claims,

characterized in that

the pad (16) is provided for an induction cooking hob (10),
wherein the SAW temperature sensor (18) is arranged in that
portion of the pad (16), which corresponds with a position
close to the coil centre (14) of the induction cooking hob

(10) .
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