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(57) Abstract: A temperature reducing device (10) for redu-
cing the temperature of at least one hot plate (1) of a cooking
device, wherein, when a signal from a sensor (2) indicates
that no person is present in the vicinity of the cooking device
and when the temperature of the hot plate exceeds a threshold
temperature To, a control system (6) adjusts the hot plate to a
temperature below the threshold temperature by adjusting the
power supplied to the hot plate. The temperature reducing
device is configured to determine pulse characteristics of a
pulsed voltage supplied to said at least one hot plate and the
control system is configured to determine whether the temper-
ature of said at least one hot plate exceeds the threshold tem-
perature based on said pulse characteristics.
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A device and a method for reducing the temperature of a
cooking device

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a temperature reducing device
for reducing the temperature of at least one hot plate of a
cooking device in the form of a cooking stove or a cooking top.
The present invention also relates to a method for reducing the
temperature of at least one hot plate of a cooking device. The
invention is especially directed to such a device and method
used in conjunction with the kind of cooking device comprising
hot plates with heating elements mounted under a glass ceramic
surface.

BACKGROUND OF THE INVENTION AND PRIOR ART

A cooking device can heat a cooking utensil with e.g. oil or other
fatty substances to such a temperature that the contents catch
fire, which may result in a domestic fire. The autoignition
temperature for ordinary cooking oil is typically between 350°C
and 400°C and a normal cooking temperature is typically around
or under 200°C.

There are a number of techniques to prevent domestic fires in
conjunction with cooking, e.g. so called stove guards which turn
the cooking device off based on measurements of outer criteria.
It may be for example that the temperature of the cooking
utensils exceeds a certain value, that smoke is detected in the
vicinity of the cooking device or that no person is detected in the
vicinity of the cooking device. It may also be a combination of
some or all of these criteria. A common feature for these stove
guards is however that they turn the cooking device off upon
fulfilment of the chosen criteria, normally be breaking the
current supply to the cooking device on one or more phases.
The cooking is thus interrupted on all hot plates of the cooking
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device until a restart is carried out. This may prevent domestic
fires, but the altogether interrupted cooking also leads to inferior
cooking results.

A temperature reducing device for reducing the temperature of a
cooking stove is disclosed in JP2008300182. The temperature
reducing device comprises a sensor for sensing the presence of
a person in the vicinity of the stove, a control system and a
temperature sensor for sensing the temperature of a hot plate of
the stove. If no person is detected near the stove during a
predetermined time and if the temperature of the hot plate
exceeds a threshold value, the power supplied to the stove is
adjusted so that the temperature of the hot plate is reduced.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an alternative
and in at least some aspect improved way in which the
temperature of a hot plate of a cooking device can be reduced if
no person is detected in the vicinity of a cooking device. Another
object of the invention is to provide a versatile temperature
reducing device which can easily be mounted after installation of
the cooking device, without the need to mount external or
internal temperature sensors.

According to a first aspect of the invention, at least some of
these objects are achieved by the temperature reducing device
according to claim 1. According to a second aspect of the
invention, at least some of these objects are achieved by a
method for reducing the temperature of at least one hot plate of
a cooking device in the form of a cooking stove or a cooking top
according to the independent claim 13.

The temperature reducing device according to the invention has
the advantage that it does not rely on internal or external
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temperature sensors in order to adjust the temperature of a hot
plate of a cooking device. The temperature reducing device
according to the invention is instead configured to determine
whether a threshold temperature is exceeded and, if no person
is present in the vicinity of the cooking device, to adjust the
temperature of the hot plate based on pulse characteristics of a
pulsed voltage supplied to the hot plate. This makes the
temperature reducing device easier to mount onto a cooking
device after installation of the cooking device than devices
comprising internal or external temperature sensors for sensing
the temperature of a hot plate.

According to one embodiment of the invention, the control
system is configured to continuously calculate the temperature
of said at least one hot plate over time using said pulse
characteristics and a temperature curve for said at least one hot
plate, and to adjust the power supplied to said at least one hot
plate based on said calculation only if the threshold temperature
To is exceeded. The temperature reducing device according to
this embodiment has a control system configured to determine
the temperature of the at least one hot plate by using a
temperature curve for the hot plate and measuring the pulse
duration during which the hot plate is supplied with voltage and
from these data continuously calculate the temperature of the
hot plate over time. Thus, the temperature reducing device can
keep track of the temperature of the hot plate without need for a
temperature sensor to sense the temperature of the hot plate.
Since the temperature reducing device keeps track of the actual
temperature of the hot plate, it only needs to interfere when the
threshold temperature is actually exceeded.

According to one embodiment of the invention, the temperature
reducing device is configured to individually adjust the power
supplied to the at least two hot plates. In this embodiment, it is
possible to prevent overheating of a cooking utensil on one hot
plate, while normal cooking can be carried out continuously on
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another hot plate even when no person is present in the vicinity
of the cooking device. For example, a frying pan left unattended
at high power will have its temperature reduced to a non-crucial
temperature, while potatoes being cooked on another hot plate
can continue to cook without disturbance.

Further advantageous features and advantages of the invention
are identified in the dependent claims and will also appear from
the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1a

1b

5a-c

6a-b

shows schematically a control knob and a hot plate,
shows schematically a hot plate,

shows schematically a temperature reducing device
according to an embodiment of the invention,

shows schematically a temperature curve of a hot
plate in the absence of temperature reduction
according to the invention,

shows schematically a temperature curve of a hot
plate for which the temperature is reduced according
to the invention,

show schematically how a temperature reducing
device according to the invention reduces the pulse
duration during which a hot plate is supplied with
voltage, and

show examples of the temperature of a hot plate
during cooling (a) and heating (b), respectively.
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DETAILED DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

A hot plate 1 and a control knob 3 of a cooking device (not
shown) in the form of a cooking stove or a cooking top are
schematically shown in Fig. 1a. Fig. 1b shows the hot plate in
more detail. The hot plate 1 comprises a built-in heating element
1a mounted under a glass ceramic surface 1b, and a protective
housing 1c. A cooking device in the form of a cooking stove or a
cooking top may comprise several hot plates 1 mounted under
the glass ceramic surface 1b. In order to heat the hot plate 1,
the heating element 1a is supplied with power adjusted by the
control knob 3. The control knob 3 comprises an adjustable
bimetallic switch 3a which switches the voltage supply to the hot
plate 1 on and off in pulses according to a time schedule
depending on the setting of a rotatable pointer 3b comprised in
the control knob. The period may vary between 10 s to several
minutes depending on the setting of the pointer 3b. When the
pointer 3b is turned to its maximum setting, the hot plate 1 is
continuously supplied with power via the switch 3a. A thermostat
(not shown) is however provided in the heating element 1a for
protection against overheating that may result in damages to the
glass ceramic surface 1b. The thermostat normally switches the
current to the hot plate off at a temperature of around 500-
550°C, i.e. well above the autoignition temperature of ordinary
cooking oil. In the maximum setting of the control knob 3, the
thermostat is normally regularly activated as can be seen from
Fig. 3, which schematically shows a temperature curve of a hot
plate which is not affected by a temperature reducing device
according to the invention.

A temperature reducing device 10 according to an embodiment
of the invention is schematically shown in Fig. 2 together with a
hot plate 1 and a control knob 3. The temperature reducing
device 10 comprises a control system 6 with a logic circuit or a
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microprocessor, a switching device 8 for switching the current to
the hot plate 1, and an input terminal 4 for measuring the pulsed
voltage supply to the hot plate 1. The temperature reducing
device further comprises a sensor 2 for detecting the presence
of a person and an input terminal 9 for receiving a signal from
the sensor 2. The temperature reducing device 10 is connected
to the cooking device so that it via the input terminals 4 can
measure the pulsed voltage from the control knob 3 to the hot
plate 1 and so that it via the switching device 8 can switch the
current to the hot plate 1. The sensor 2 for detecting the
presence of a person is mounted on or in the immediate vicinity
of the cooking device.

The temperature of the hot plate 1 is determined by calculation.
For the calculation, it is necessary to know how the temperature
of the hot plate 1 develops over time during heating and cooling
of the hot plate. Here, this is termed the temperature curve of
the hot plate. The temperature curve is determined prior to
usage of the temperature reducing device 10, e.g. by
measurement using a heat camera or similar, and is stored in
the control system 6 as a mathematical expression or as a table.
The temperature curve for a hot plate during cooling with no
power supplied to the hot plate and during heating with power
continuously supplied to the hot plate are shown in Fig. 6a
(cooling) and Fig. 6b (heating). The temperature of the hot plate
1 over time can be described as a function of said temperature
curve and the current supplied to the hot plate. By means of the
input terminal 4, the temperature reducing device 10 measures
pulse characteristics such as the pulse duration during which
the control knob 3 supplies the hot plate 1 with current and the
frequency of these pulses. From the measured pulse
characteristics and from the temperature curve of the hot plate
1, the control system 6 calculates how the temperature of the
hot plate 1 changes over time. The temperature is calculated by
using the measured temperature curve, stored either in the form
of a mathematical expression or as a table, of a hot plate.
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Knowing the present temperature of the hot plate and the
duration of the pulse ATime as well as the frequency of the
pulses, the control system 6 adds a temperature value ATemp+
or subtracts a temperature value ATemp- from the present
temperature and can thus follow the actual temperature of the
hot plate. The calculation of the temperature of the hot plate
should be carried out continuously, i.e. also when the hot plate
1 is turned off by means of the control knob 3. In this way, the
control system 6 always keeps track of the present temperature
of the hot plate 1.

However, the calculation has to be modified at certain control
points:

- When the control knob 3 has been turned to the maximum
setting for a predetermined time, it can be assumed that the
temperature of the hot plate 1 has reached its maximum
temperature, and the maximum temperature is assumed to be
the present temperature regardless of what the calculation says.
- When the control knob 3 has been turned to zero, i.e.
turned off, for a predetermined time, it can be assumed that the
temperature of the hot plate 1 is at approximately room
temperature, about 20°C, and a corresponding temperature
value is used regardless of what the calculation says.

- When the pulse characteristics have been the same for a
predetermined time, i.e. the setting of the control knob 3 has
remained unchanged during the time, the hot plate 1 will assume
a predictable temperature which can be determined by
calibration, stored in the control system 6 and used instead of
the calculated value.

As long as the sensor 2 detects the presence of a person in the
vicinity of the cooking device, the temperature reducing device
10 according to the invention only calculates the temperature of
the hot plate 1 and lets the person, via the control knob 3 of the
cooking device, control the power supplied to the hot plate 1. As
long as a person is present near the cooking device, the hot
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plate may therefore reach any temperature which is below the
temperature at which the thermostat switches the current supply
to the hot plate 1 off in order to protect the glass ceramic
surface 1b. However, when a person is not detected or has not
been detected near the cooking device during a predetermined
time, the temperature reducing device checks whether the hot
plate 1 exceeds a predetermined threshold temperature To,
above which e.g. cooking oil may autoignite and catch fire. The
threshold temperature To should be chosen such that the
temperature in the cooking utensil is maintained in a range of
normal cooking temperatures. A normal cooking temperature is
here defined as a temperature below or around 200°C. The
predetermined threshold temperature To should therefore be
maximum 350°C, preferably maximum 300°C, since the
temperature within the cooking utensil will be lower than the
temperature of the hot plate. If the threshold temperature To is
not exceeded, the power supplied to the hot plate 1 is not
affected by the temperature reducing device. If however the
temperature of the hot plate 1 exceeds the threshold
temperature To, the power supplied to the hot plate 1 is broken
by means of the switching device 8 until the calculated
temperature of the hot plate 1 is below the threshold
temperature To. The control system 6 measures the frequency
and duration of the pulses during which voltage is supplied to
the hot plate and thereafter only adjusts the power supplied so
that the temperature of the hot plate is just below the threshold
temperature To as illustrated in Fig. 4. As soon as a person is
detected in the vicinity of the cooking device, the temperature
reducing device stops interfering with the power supplied to the
hot plate 1.

In order to adjust the power supplied to the hot plate 1, the
temperature reducing device should know the frequency and
duration of the voltage pulses that should be used over a longer
period of time in order to reach a temperature just under the
threshold temperature. Fig. 5a shows the voltage supplied to a
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hot plate 1 when the temperature is above the threshold
temperature and Fig. 5b shows the voltage supplied when the
hot plate 1 is at a temperature below the threshold temperature.
The control system 6 measures the duration and frequency of
the pulse by means of which the hot plate is supplied with
voltage and thereafter adjusts the pulse duration by switching
off the current to the hot plate 1 when or just before the control
knob 3 switches on the voltage supplied to the hot plate 1 or a
short time before the control knob switches off the voltage
supplied as shown in Fig. 5c, wherein the dashed line
represents the voltage pulse at a temperature above the
threshold temperature and the solid line represents an adjusted
pulse duration. Thus, the duration of the voltage pulses is
shortened.

The temperature reducing device cannot supply the hot plate 1
with current but can only be used to switch off the current supply
to the hot plate. Therefore, the temperature reducing device can
never give the hot plate 1 a temperature which is higher than the
setting of the control knob 3 allows, which is important for
security reasons.

The temperature reducing device may comprise a signalling
device in the form of a signal lamp 7 and/or a buzzer 5, which
signals to a user of the cooking device that a temperature
adjustment is being or has been performed. The temperature
reducing device may also be equipped with a manual override
device, here shown in the form of a button 11, configured to
allow the hot plate 1 to reach a temperature above the threshold
temperature during a predetermined time. When the button 11 is
momentarily pressed in, the hot plate is allowed to reach the
temperature it is given by the control knob 3 during a
predetermined time.

For a cooking device with several hot plates, preferably four hot
plates, the temperature reducing device may comprise a
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switching device for each hot plate respectively as well as input
terminals for measuring pulsed the voltage supplied to each hot
plate respectively, or other means for determining the pulse
characteristics of each hot plate respectively. The temperature
curve of each of the hot plates is stored in the control system.
The temperature reducing device may also in this embodiment
comprise a single control system and a single sensor for
detecting the presence of a person. Such a temperature
reducing device can reduce the temperature of several hot
plates individually. Thus, it may reduce the temperature of only
one hot plate and leave the other hot plates unaffected. This
means that cooking at normal cooking temperatures, e.qg.
simmering, can be continuously carried out also when no person
is present in the vicinity of the cooking device. The temperature
reducing device may in this embodiment comprise one or
several manual override devices. If a single manual override
device is used, it may be adapted so as to allow only a specific
hot plate, e.g. the hot plate last turned on, to exceed the
threshold temperature and only during a set time.

In an embodiment of the invention, the temperature reducing
device 10 has a control system 6 which is configured to adjust
the power supplied to the hot plate 1 without calculating the
actual temperature of the hot plate 1. When the control system 6
via the input terminal 9 receives a signal from the sensor 2 that
no person is present in the vicinity of the stove, it checks the
pulse characteristics of the pulsed voltage supplied to the hot
plate and by means of the switching device 8 adjusts the power
supplied to the hot plate 1 such that the pulse length results in a
temperature below a predetermined threshold temperature To.
Of course, the control system may be configured such that
adjustment is only carried out when no person has been
detected in the vicinity of the cooking device for a
predetermined time.
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For some cooking devices, the control knob may be replaced by
e.g. a touch control panel. In an embodiment of the inventive
temperature reducing device adapted for such cooking devices,
the control system is configured to receive a signal transmitted
by the touch control panel and thereby determine the pulse
characteristics of the pulse during which the hot plate is
supplied with voltage.

The switching device may be one or more relays, triacs or
similar, e.g. coupled in series with the current to each hot plate.

The temperature reducing device according to the invention may
for example be built into the cooking device or mounted on or
next to the cooking device.

The invention is not limited to the embodiments disclosed but
may be varied and modified within the scope of the following
claims.
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CLAIMS

1. A temperature reducing device (10) for reducing the
temperature of at least one hot plate (1) of a cooking device in
the form of a cooking stove or a cooking top, the temperature
reducing device comprising

a control system (6),

at least one switching device (8),

a sensor (2) configured to detect the presence of a person,

a first input terminal (9) configured to receive a signal from the
sensor (2),

wherein, when the first input terminal (9) receives a signal from
the sensor (2) indicating that no person is present in the vicinity
of the cooking device, the control system (6) is configured to, by
means of the switching device (8), adjust the power supplied to
the at least one hot plate (1) such that the temperature of said
at least one hot plate (1) does not exceed a predetermined
threshold temperature To,

characterized in

that the temperature reducing device (10) is configured to
determine pulse characteristics of a pulsed voltage supplied to
said at least one hot plate (1) and that the control system (6) is
configured to determine whether the temperature of said at least
one hot plate exceeds the threshold temperature To based on
said pulse characteristics.

2. The temperature reducing device according to claim 1,
characterized in that the control system (6) is configured to
continuously calculate the temperature of said at least one hot
plate (1) over time using said pulse characteristics and a
temperature curve for said at least one hot plate (1), and to
adjust the power supplied to said at least one hot plate (1)
based on said calculation only if the threshold temperature To is
exceeded.
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3. The temperature reducing device according to claim 2,
characterized in that the temperature curve for the hot plate (1)
is in the form of tabulated values.

4. The temperature reducing device according to claim 2,
characterized in that the temperature curve for the hot plate (1)
is in the form of a mathematical expression.

5. The temperature reducing device according to any of the
preceding claims, characterized in that it comprises at least
one second input terminal (4) configured to measure the pulsed
voltage supplied to the at least one hot plate (1).

6. The temperature reducing device according to any of the
preceding claims, characterized in that the control system (6) is
configured to adjust the power supplied to the at least one hot
plate (1) by breaking the current to the at least one hot plate (1)
so that the pulse length is shortened.

7. The temperature reducing device according to any of the
preceding claims, characterized in that the predetermined
threshold temperature is maximum 350°C, preferably maximum
300°C.

8. The temperature reducing device according to any of the
preceding claims, characterized in that it comprises a signalling
device (5, 7) configured to send a signal in consequence of a
temperature adjustment performed by the control system (6).

9. The temperature reducing device according to claim 7,
characterized in that the signalling device (5, 7) is configured
to be mounted on the cooking device.

10. The temperature reducing device according to any of the
preceding claims, characterized in that it comprises at least
one manual override device (11), which override device (11) is
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configured to prevent the control system (6) from adjusting the
power supplied to the at least one hot plate (1) during a
predetermined time period.

11. The temperature reducing device according to any of the
preceding claims, characterized in that it is configured to
individually adjust the power supplied to at least two hot plates,
preferably four hot plates.

12. The temperature reducing device according to claim 11 in
combination with claim 10, characterized in that it comprises
means for determining which of the at least two hot plates was
last turned on, and in that the override device (11) is configured
to prevent the control system (6) from adjusting the power
supplied only to the hot plate that was last turned on.

13. A method for reducing the temperature of at least one hot
plate (1) of a cooking device in the form of a cooking stove or a
cooking top, the method comprising the steps:

- detecting whether a person is present in the vicinity of the
cooking device,

- if no person is present in the vicinity of the cooking device,
adjusting the power supplied to the at least one hot plate (1)
such that the temperature of said at least one hot plate (1)
does not exceed a predetermined threshold temperature To,

characterized in that the method comprises the step:

- determining pulse characteristics of a pulsed voltage
supplied to the at least one hot plate (1) and based on said
pulse characteristics determining whether the temperature of
said at least one hot plate exceeds the threshold
temperature To.

14. The method according to claim 13, characterized in that it
comprises the step:
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- continuously calculating the temperature of said at least one
hot plate (1) over time using said pulse characteristics and a
temperature curve for said at least one hot plate (1),

and in that the power supplied to said at least one hot plate (1)

is adjusted based on said calculation only if the threshold

temperature To is exceeded.
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