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Description

Technical Field

[0001] The present invention relates to an induction
heating cooker, and more particularly, to an induction
heating cooker having a boiling over sensing function for
sensing boiling over of a cooking container such as a pan
during cooking.

Background Art

[0002] According to a conventional induction heating
cooker, a plurality of electrodes are provided around an
outer periphery of a heating coil and the boiling over is
sensed based on a change in electrostatic capacitance
of the electrodes as described in Unexamined Japanese
Patent Publication No. 2008-159494 (Patent Literature
1).
[0003] Fig. 7 is a view showing a configuration of the
conventional induction heating cooker disclosed in Pat-
ent Literature 1. Fig. 8 is a graph showing a change in
electrostatic capacitance in the electrodes used for sens-
ing the boiling over described in Patent Literature 1.
[0004] As shown in Fig. 7, the conventional induction
heating cooker is provided with a drive circuit 102 for
inputting a low-frequency power from an AC power sup-
ply 101 and supplying a high-frequency power to a heat-
ing coil 104 to heat a cooking container (not shown) by
induction. In addition, a plurality of electrodes 103 each
having a shape of a small circular plate are concentrically
dispersed around the outer periphery of the heating coil
104. Each of the dispersed electrodes 103 is connected
to an electrostatic capacitance measuring circuit 106.
The electrostatic capacitance measuring circuit 106 de-
tects electrostatic capacitance between the electrode
103 and the electrostatic capacitance measuring circuit
106. Hereinafter, this electrostatic capacitance is simply
referred to as "electrostatic capacitance of the electrode
103". The electrostatic capacitance of the electrode 103
depends on arrangements of a dielectric body (such as
a top plate) and a conductive body (such as a metal cook-
ing container or the heating coil 104) provided around
the electrode 103. According to the conventional induc-
tion heating cooker configured as described above, after
liquid has boiled over from an edge part of the cooking
container such as a pan set on the heating coil 104 with
the top plate interposed between them, the spilt liquid
exists on any of the electrodes 103 or in a neighborhood
of it. When the spilt liquid exists, the electrostatic capac-
itance of any of the electrodes 103 increases. The boiling
over is sensed by sensing the increase in electrostatic
capacitance. When the boiling over occurs on the any of
the electrodes 103 or in the neighborhood of it, water
exists between the electrode 103 and the cooking con-
tainer or the heating coil 104, so that the electrostatic
capacitance between the heating coil 104 and the elec-
trode 103 abruptly increases. Therefore, the boiling over

can be sensed by sensing the electrostatic capacitance
of the electrode 103 as described above.
[0005] According to the conventional induction heating
cooker, when the phenomenon that the electrostatic ca-
pacitance of the electrode 103 abruptly increases is de-
tected (refer to Fig. 8), the control circuit 105 determines
it as the boiling over, and stops an action of the drive
circuit 102, or reduces the high-frequency current flowing
to the heating coil 104.

Citation List

Patent Literatures

[0006] PLT 1: Unexamined Japanese Patent Publica-
tion No. 2008-159494
[0007] JP 2008-159494 A relates to an induction cook-
er. Electrodes are dispersed to the center part of a heat-
ing coil, between spirals of neighboring heating coils, and
outside the heating coil, and is disposed under a top plate.
In a control circuit, if the number of the electrodes is larger
than a prescribed number, when the combined value of
electrostatic capacitance between the electrodes and the
prescribed potential or the pan, which is measured by an
electrostatic capacitance measuring circuit, is equal to
or larger than the prescribed value; a determination that
the pan has been loaded on the cooker is made and a
drive circuit is controlled so as to drive the heating coil;
and this is smaller than the prescribed number, the de-
termination is made that a small article has been loaded
on the cooker, and the driving circuit is prohibited from
being driven
[0008] JP 2010-097960 A relates to an induction heat-
ing cooker. An electrode as well as a heating coil are
arranged in dispersion under a top plate. A control circuit
determines whether an object put on the top plate is a
pan or a small matter by relative comparison of electro-
static capacity between each electrode and the GND. If
the result of the determination detects a pan, the control
circuit controls a driving circuit to flow high-frequency cur-
rent to the heating coil. If the object is determined to be
a small matter mounted, driving of the driving circuit is
inhibited. With this, risk is avoided.
[0009] EP 1 951 002 A1 relates to a cooking device. A
heating cooking device includes a top plate arranged to
have an object to be heated placed thereon, a heating
unit for heating the object, a touch key including a first
electrode and a second electrode facing each other
across the top plate, an input unit for applying an alter-
nating current (AC) voltage to the second electrode and
for outputting a voltage changing according to a change
of the AC voltage when the first electrode is pushed, a
detector for outputting a first signal if the voltage output
from the input unit changes from the reference value to
the first value, an operation judging unit for outputting a
second signal according to a rate of change of the voltage
output from the input unit, and a controller operable to
perform control of the heating unit based on the first and
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second signals. The input unit outputs a voltage changing
from a reference value to a first value and consecutively
changing towards the reference value according to a
change of a capacitance between the first and second
electrodes. The detector outputs a first signal if the volt-
age output from the input unit changes from the reference
value to the first value. The operation judging unit outputs
a second signal according to a rate of change of the volt-
age output from the input unit which changes towards
the reference value consecutively after changing from
the reference value to the first value. The controller is
operable to perform control of energization of the heating
unit if the controller does not receive the second signal
after receiving the first signal, and not to perform the con-
trol of the energization of the heating unit if the controller
receives the second signal after receiving the first signal.
This heating cooking device does not erroneously oper-
ate even when the touch key contacts conductive mate-
rial, such as water.

Summary of Invention

Technical Problem

[0010] As described above, with the electrodes 103
dispersed around the outer periphery of the heating coil
104, the boiling over can be sensed by sensing its elec-
trostatic capacitance, but the problem is that the change
in electrostatic capacitance of the electrode is not a phe-
nomenon caused only by the boiling over. For example,
when a user puts something containing water such as a
wet kitchen cloth on the top plate near the electrode 103,
the electrostatic capacitance sensed in the electrode 103
considerably changes. In addition, in a case where the
user shifts a position of the cooking container or a case
where the user touches the top plate, the electrostatic
capacitance sensed in the electrode 103 also changes.
Thus, even in a case where the boiling over does not
occur, the conventional induction heating cooker deter-
mines it as the boiling over, and stops the action of the
drive circuit 102, or reduces the current of the heating
coil 104, so that the cooker is not user-friendly.
[0011] As described above, according to the configu-
ration of the conventional induction heating cooker, the
boiling over is always determined when the electrostatic
capacitance increases by a predetermined value or
more, so that even in a case of an increase in electrostatic
capacitance caused not by the boiling over, that is, elec-
trostatic capacitance fluctuation which could be generat-
ed during the normal cooking such as a case where it is
touched by a kitchen cloth or a hand, a case where a pan
is stirred with a metal ladle, or a case where the pan is
shifted on the electrode, the drive circuit is stopped or
the high-frequency current is reduced, which makes it
difficult for the user to continue the cooking during the
normal cooking.
[0012] The present invention has been made to solve
the above problems of the conventional induction heating

cooker, and it is an object of the present invention to
provide an induction heating cooker capable of prevent-
ing a phenomenon that boiling over is erroneously
sensed due to the fluctuation of the electrostatic capac-
itance which could occur during cooking and an action
of a drive circuit is stopped or a high-frequency current
is reduced, and sensing the boiling over with high preci-
sion.

Solution to Problem

[0013] An induction heating cooker in a first aspect in
the present invention includes
a top plate for setting a cooking container,
a heating coil provided under the top plate, for heating
the cooking container by induction,
an inverter for supplying a high-frequency current to the
heating coil,
an electrode provided on a back surface of the top plate
in a neighborhood of a circumference of the heating coil,
an electrostatic capacitance detecting portion for supply-
ing a high-frequency current to the electrode and sensing
electrostatic capacitance of the electrode,
a memory portion for storing a reference value for meas-
uring a variation of the electrostatic capacitance,
a control portion for controlling an output of the inverter
so that the output becomes a first set value set by an
output setting portion, and
a boiling over detecting portion for switching to a second
set value lower than the first set value after a sensed
value of the electrostatic capacitance with respect to the
reference value reaches a range of a first variation or
more, during an action performed under a condition that
the output of the inverter is set in the first set value, where-
in
the boiling over detecting portion returns the output of
the inverter to the first set value in a case where the
sensed value falls within a range of a second variation
during a boiling over establishing period set after the
sensed value reaches the first variation or more.
[0014] According to the induction heating cooker in the
first aspect configured as described above, after the
sensed value of the electrostatic capacitance measured
by the electrostatic capacitance detecting portion serving
as an electrostatic capacitance measuring means has
reached the range of the first variation or more, the heat-
ing is reduced to the second heating output lower than
the first heating output to prevent the boiling over, and in
the case where the sensed electrostatic capacitance is
continued to be within the range of the second variation
during the predetermined boiling over establishing peri-
od, it is determined that the boiling over does not occur,
and heating is continued or restarted.
[0015] According to the induction heating cooker in the
first aspect, it becomes possible to prevent the erroneous
sensing of the boiling over due to the fluctuation of the
electrostatic capacitance which could occur during the
cooking, so that the user can continue cooking and us-
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ability is improved.
[0016] According to the induction heating cooker in a
second aspect in the present invention, the boiling over
detecting portion in the first aspect performs a reference
value updating process to replace the reference value
with the electrostatic capacitance sensed after elapse of
a reference value sensing period, after a state in which
the sensed value of the electrostatic capacitance falls
within a range of a reference value update variation small-
er than the first variation has continued for the reference
value sensing period, and
prohibits the reference value updating process after the
variation has reached the reference value update varia-
tion or more, returns the output of the inverter to the first
set value, and resume the reference value updating proc-
ess in a case where the sensed value in the boiling over
establishing period set after the reference value updating
process has been prohibited falls within the range of the
second variation.
[0017] According to the induction heating cooker in the
second aspect configured as described above, it be-
comes possible to surely prevent the erroneous sensing
of the boiling over due to the fluctuation of the electro-
static capacitance which could occur during the cooking,
so that the user can continue cooking and the heating
output is not unnecessarily reduced or stopped due to
the erroneous sensing of the boiling over, which is user-
friendly.
[0018] According to the induction heating cooker in a
third aspect in the present invention, the boiling over de-
tecting portion in the first aspect or the second aspect
starts to count a time of the boiling over establishing pe-
riod after elapse of a boiling over determining period start-
ed after the sensed value of the electrostatic capacitance
has reached the range of the first variation or more.
[0019] According to the induction heating cooker in the
third aspect configured as described above, the boiling
over is surely sensed by the fluctuation of the electrostatic
capacitance which could occur during the cooking, and
the boiling over is prevented from being erroneously
sensed, which is user-friendly.
[0020] According to the induction heating cooker in a
fourth aspect in the present invention, the boiling over
detecting portion in the first aspect includes a memory
portion, and the memory portion stores a maximum value
of the sensed value of the electrostatic capacitance dur-
ing the boiling over establishing period, and it is deter-
mined whether or not the maximum value falls within the
range of the second variation by comparing the maximum
value with the range of the second variation.
[0021] According to the induction heating cooker in the
fourth aspect configured as described above, the boiling
over is surely sensed by the fluctuation of the electrostatic
capacitance which could occur during the cooking, and
the boiling over is prevented from being erroneously
sensed.
[0022] According to the induction heating cooker in a
fifth aspect in the present invention, the boiling over de-

tecting portion in the first aspect is configured to return
the output of the inverter to the first set value when the
sensed value of the electrostatic capacitance reaches
the range of the second variation or more, and reaches
a variation value or more set by adding a predetermined
value to the sensed value of the electrostatic capacitance
after the elapse of the boiling over determining period,
during the boiling over establishing period.
[0023] According to the induction heating cooker in the
fifth aspect configured as described above, it becomes
possible to surely prevent the erroneous sensing of the
boiling over due to the fluctuation of the electrostatic ca-
pacitance which could occur during the cooking, and the
user can continue cooking.
[0024] According to the induction heating cooker in a
sixth aspect in the present invention, the boiling over de-
tecting portion in the first aspect stops a heating action
of the inverter or reduces the output of the inverter to a
third set value lower than the second set value when the
sensed value of the electrostatic capacitance reaches
the range of the second variation or more, and is less
than a variation value set by adding a predetermined val-
ue to the sensed value of the electrostatic capacitance
after the elapse of the boiling over determining period,
during the boiling over establishing period.
[0025] According to the induction heating cooker in the
sixth aspect configured as described above, it becomes
possible to surely prevent the erroneous sensing of the
boiling over due to the fluctuation of the electrostatic ca-
pacitance which could occur during the cooking, and the
user can continue cooking, and when the boiling over is
sensed, the heating output is reduced or stopped, so that
the flavoring liquid can be prevented from spreading on
the top plate, and it is convenient for the user to take care
of it.
[0026] According to the induction heating cooker in a
seventh aspect in the present invention, the induction
heating cooker in the first aspect further includes an alarm
portion, and the control portion makes the alarm portion
generate an alarm when the boiling over is sensed.
[0027] According to the induction heating cooker in the
seventh aspect configured as described above, it be-
comes possible to surely prevent the erroneous sensing
of the boiling over due to the fluctuation of the electro-
static capacitance which could occur during the cooking,
and when the boiling over is sensed, it becomes possible
to inform the user of the fact, so that the flavoring liquid
can be prevented from spreading on the top plate in an
early stage.

Advantageous Effects of Invention

[0028] According to the present invention, it becomes
possible to provide an induction heating cooker capable
of preventing the phenomenon that boiling over is erro-
neously sensed due to the fluctuation of the electrostatic
capacitance which could occur during cooking and the
action of the drive circuit is stopped or the high-frequency
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current is reduced, and sensing the boiling over with high
precision.

Brief Description of Drawings

[0029]

Fig. 1 is a block diagram showing a configuration of
an induction heating cooker in a first embodiment
according to the present invention.
Fig. 2 is a waveform diagram showing one example
of an electrostatic capacitance sensing signal (a) not
showing boiling over detected in the induction heat-
ing cooker in the first embodiment, and a heating
output (b) outputted from an inverter.
Fig. 3 is a waveform diagram showing one example
of an electrostatic capacitance sensing signal (a) not
showing boiling over detected in an induction heating
cooker in a second embodiment, and a heating out-
put (b) outputted from an inverter.
Fig. 4 is a waveform diagram showing one example
of a waveform in a case where boiling over is estab-
lished in determining the boiling over in the induction
heating cooker in the second embodiment according
to the present invention.
Fig. 5 is a plan view of an induction heating cooker
in a third embodiment according to the present in-
vention.
Fig. 6 is a plan view only showing an output setting
portion in the induction heating cooker in the third
embodiment according to the present invention.
Fig. 7 is the view showing the configuration of the
conventional induction heating cooker.
Fig. 8 is the graph showing the change in electro-
static capacitance in the electrode for sensing the
boiling over in the conventional induction heating
cooker.

Description of Embodiments

[0030] Hereinafter, a specific embodiment according
to an induction heating cooker in the present invention
will be described with reference to the accompanied
drawings. In addition, the present invention is not limited
to a specific configuration described in the following em-
bodiment, and it includes a configuration provided based
on a technical idea similar to a technical idea which will
be described in the embodiment, and technical common
knowledge in the art.

(FIRST EMBODIMENT)

[0031] Fig. 1 is a block diagram showing a configura-
tion of an induction heating cooker in a first embodiment
according to the present invention.
[0032] Referring to Fig. 1, the induction heating cooker
in the first embodiment has a top plate (top panel) 5 on
which a cooking container 6 is set, a heating coil 8 pro-

vided under the top plate 5 to heat the cooking container
6 by induction, an inverter 2 for supplying a high-frequen-
cy current to the heating coil 8 so that a predetermined
heating output is provided, a control portion 4 for driving
the inverter 2 while sensing a heating coil current (high-
frequency current) corresponding to the heating output
of the inverter 2, a plurality of electrodes 7 formed of a
material having preferable conductivity and printed into
a band-shaped pattern on a back surface of the top plate
5 (opposite surface of the surface on which the cooking
container 6 is set in Fig. 1), an electrostatic capacitance
detecting portion 13 for supplying a high-frequency signal
to the electrodes 7 and sensing a change in electrostatic
capacitance of the electrode 7, and a boiling over detect-
ing portion 15 for sensing boiling over based on a signal
(Vd) from the electrostatic capacitance detecting portion
13, controlling the inverter 2, and determining the boiling
over. The electrodes 7 are provided so as to surround a
neighborhood of a periphery of the heating coil 8.
[0033] The inverter 2 is provided with a rectifying ele-
ment 2a, an inverter switching element 9, an inductor,
and a capacitor in order to form a desired high-frequency
current based on a power from an AC power supply 1.
The control portion 4 for driving the inverter 2 is provided
with a power detecting circuit 3 for detecting a power of
the inverter 2, and an inverter control portion 10.
[0034] The electrostatic capacitance detecting portion
13 is provided with an electrostatic capacitance detecting
circuit 13a for detecting electrostatic capacitance of the
electrode 7, and a high-frequency current supply circuit
14 for supplying a high-frequency current to the electrode
7. The boiling over detecting portion 15 is provided with
an electrostatic capacitance calculating portion 11 for cal-
culating a variation of electrostatic capacitance, based
on the electrostatic capacitance value detected by the
electrostatic capacitance detecting circuit 13a, and an
electrostatic capacitance reference value, a memory por-
tion 12 for storing the calculated electrostatic capaci-
tance, and a timer portion 17 for measuring a predeter-
mined time. The electrostatic capacitance calculating
portion 11 counts an elapsed time to detect the electro-
static capacitance, based on a signal from the timer por-
tion 17.
[0035] The electrostatic capacitance detecting circuit
13a of the electrostatic capacitance detecting portion 13
receives a voltage obtained from the high-frequency cur-
rent supplied from the high-frequency current supply cir-
cuit 14 to the electrode 7, and detects the electrostatic
capacitance in the electrode 7.
[0036] Fig. 2 shows one example of a detected elec-
trostatic capacitance sensing signal ((a) of Fig. 2), and a
heating output outputted from the inverter 2 ((b) of Fig.
2) in the induction heating cooker in the first embodiment.
Thus, (a) of Fig. 2 is a waveform diagram showing one
example of an electrostatic capacitance sensing signal
Vd (showing a case where the boiling over is not deter-
mined) inputted from the electrostatic capacitance de-
tecting portion 13 to the boiling over detecting portion 15,
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and in (a) of Fig. 2, a longitudinal axis shows a voltage
[V] of the electrostatic capacitance sensing signal Vd,
and a lateral axis shows an elapsed time. In addition, (b)
of Fig. 2 shows a relationship between the electrostatic
capacitance sensing signal Vd shown in (a) of Fig. 2, and
a heating output [W] from the inverter 2. The electrostatic
capacitance detecting portion 13 senses the electrostatic
capacitance of the electrode 7, and outputs the electro-
static capacitance sensing signal Vd corresponding to its
amount. Thus, (a) of Fig. 2 shows a case where the elec-
trostatic capacitance sensing signal Vd is reduced due
to an increase in electrostatic capacitance of any of the
electrodes 7.
[0037] The electrostatic capacitance calculating por-
tion 11 calculates the electrostatic capacitance variation
value and electrostatic capacitance reference value, and
executes a reference value updating process to update
a reference value VO at predetermined intervals in a nor-
mal cooking state in which the boiling over is not gener-
ated while the heating of the inverter 2 outputs the pre-
determined heating output (first heating output PI). Ac-
cording to the first embodiment, when a sensed value
(electrostatic capacitance) shown by the electrostatic ca-
pacitance sensing signal Vd detected after elapse of a
reference value sensing period T0 (such as one second)
falls within a range of a previously set reference value
update variation hV0 (not including a boundary value),
an average value of the sensed values shown by the
electrostatic capacitance sensing signals Vd in the ref-
erence value sensing period T0 is updated as a new ref-
erence value V0. Alternatively, the sensed value shown
by the electrostatic capacitance sensing signal Vd de-
tected just before the end of the reference value sensing
period T0 may be used as the new reference value V0.
[0038] As shown in (a) of Fig. 2, when an electrostatic
capacitance sensing signal Vd1 showing the sensed
electrostatic capacitance is changed by a first variation
ΔV1 or more (including a boundary value) (ΔV1 > ΔV0)
with respect to the reference value V0 set at that time
(time t2), the heating is reduced to a second heating out-
put P2 (second set value) which is lower than the previous
first heating output P1 (first set value) serving as the heat-
ing output at the time of the normal cooking. Thus, the
switching action to the lower second heating output P2
may be carried out just after the electrostatic capacitance
sensing signal Vd1 has been changed by the range of
the first variation ΔV1 or more (ΔV1 > ΔV0), or it may be
carried out after a predetermined period to determine the
boiling over, such as 1.5 to 2 seconds. Thus, by reducing
the heating state to the second heating output P2, the
boiling over can be prevented in the case where the boil-
ing over is generated.
[0039] When the electrostatic capacitance sensing sig-
nal Vd1 is changed by the range of the first variation ΔV1
or more (time t2), a boiling over determining period T1
(such as one second) serving as a "first boiling over de-
termining period" is started, and the boiling over deter-
mining period T1 is measured by the timer portion 17.

After elapse of the boiling over determining period T1
(such as one second), a sensed value Vt3 of the electro-
static capacitance sensing signal Vd1 showing the elec-
trostatic capacitance detected at that time is stored in the
memory portion 12.
[0040] After a boiling over establishing period T2 (such
as 1. 5 seconds) serving as a "second boiling over de-
termining period" which starts at the end (t3) of the de-
termining period T1 serving as the "first boiling over de-
termining period", in a case where a sensed value Vt4 of
the electrostatic capacitance sensing signal Vd1 at that
time falls within a range of a second variation ΔV2 (less
than 5 digit) (not including a boundary point) having a
range around the stored sensed value Vt3, a boiling over
process to stop the heating output is not performed, and
the first heating output P1 (first set value) is returned from
the second hearing output P2 (second set value), so that
the cooking is continued. Meanwhile, in a case where
the sensed value Vt4 of the electrostatic capacitance
sensing signal Vd1 is beyond the range of the second
variation ΔV2, that is, it is out of the range of the second
variation ΔV2 (including the boundary value), the boiling
over process is performed such that the heating output
is set lower than the second heating output, or the heating
output is stopped.
[0041] In addition, the above "digit" means a minimum
portion of a digital display of a voltage or a time, and "1
digit" means about 19.5 mV in the first embodiment. In
addition, the range of the second variation ΔV2 may be
provided around the sensed value Vt3 such that the same
range width is provided across the sensed value Vt3, or
upper and lower variations may be different across it.
[0042] As described above, according to the induction
heating cooker in the first embodiment, in the case where
the state similar to the boiling over sensed during the
cooking is determined as the boiling over, based on the
sensed value shown by the detected electrostatic capac-
itance sensing signal Vd, the heating action is stopped,
or the heating action is reduced, while in the case where
the sensed state similar to the boiling over is determined
as not the boiling over, the heating action is started again.
In addition, when a configuration is provided such that
the heating output is reduced from the first heating output
P1 to the second heating output P2 just before the elapse
of the boiling over establishing period T2 serving as the
"second boiling over determining period", in a case where
it is determined that the boiling over does not occur during
the boiling over establishing period T2, the heating action
is substantially continued.
[0043] In addition, according to the induction heating
cooker in the first embodiment, the reference value V0
is previously set in the memory portion 12 as a threshold
value, and the electrostatic capacitance value calculating
portion 11 calculates an average value of the sensed
values of the plurality of electrostatic capacitance sens-
ing signals Vd detected for the predetermined reference
value sensing period T0 (such as one second) measured
by the timer portion 17, and sequentially sets the average
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value as the new reference value V0 and stores it in the
memory portion 12. Thus, the induction heating cooker
in the first embodiment is configured such that the refer-
ence value is sequentially updated, and when the detect-
ed electrostatic capacitance sensing signal Vd reaches
the first variation hV1 or more, the predetermined boiling
over determining period is started, and the boiling over
is determined based on the detected electrostatic capac-
itance variation.
[0044] A description will be given of an action in the
induction heating cooker in the first embodiment config-
ured as described above.
[0045] During the cooking on the induction heating
cooker in the first embodiment, the predetermined power
is supplied to the heating coil 8 from the inverter 2 to
which the AC power is inputted from the AC power supply
1, and the cooking container 6 set on the top plate 5 is
heated. When the cooking container 6 boils over while
the cooking container 6 is heated, a liquid such as water
or flavoring liquid spills over the top plate 5. As a result,
the spilt liquid enters a space between the electrode 7
provided on the back surface of the top plate 5 and the
cooking container 6, or the electrode 7 and a casing frame
(earth) 18 provided around an outer edge of the top plate
5 and connects them, so that the electrostatic capaci-
tance is increased to be more than that in the normal
cooking.
[0046] When the electrostatic capacitance is in-
creased, an input voltage to the electrostatic capacitance
detecting circuit 13a is reduced, the sensed value of the
electrostatic capacitance sensing signal Vd outputted to
the electrostatic capacitance calculating portion 11 is al-
so reduced. After the sensed value of the electrostatic
capacitance sensing signal Vd showing the electrostatic
capacitance with respect to the reference value V0 is
changed by the predetermined first variation ΔV1 or
more, or after a predetermined time (such as after 1.5
seconds) from when the sensed value of the electrostatic
capacitance sensing signal Vt with respect to the refer-
ence value V0 is changed by the first variation ΔV1 or
more, the heating output is reduced from the first heating
output P1 (first set value) to the second heating output
P2 (second set value) (P1 > P1). In addition, when the
sensed value of the electrostatic capacitance sensing
signal Vd is changed by the range of the first variation
ΔV1 or more, the boiling over determining period T1
starts, and the timer portion 17 starts counting the
elapsed time. After the elapse of the boiling over deter-
mining period T1, the sensed value Vt3 of the electro-
static capacitance sensing signal Vd showing the elec-
trostatic capacitance at that time is stored in the memory
portion 12. Then, after the elapse of the boiling over de-
termining period T1, the boiling over establishing period
T2 serving as the "second boiling over determining peri-
od" is started, and the sensed value Vt4 of the electro-
static capacitance sensing signal Vd showing the elec-
trostatic capacitance at the time after the elapse of the
boiling over establishing period T2 is compared with the

sensed value Vt3 in the "first boiling over determining
period" stored at that time. When the sensed value Vt4
at this time falls within the range of the second variation
ΔV2 provided around the sensed value Vt3, it is deter-
mined that the boiling over does not occur, and the boiling
over process to stop the heating is not performed. As
described above, the boiling over sensing action in the
induction heating cooker in the first embodiment deter-
mines the boiling over state, based on the variation of
the electrostatic capacitance at the time of cooking, with
a high degree of accuracy.
[0047] As for the electrostatic capacitance sensing sig-
nal Vd1 shown in (a) of Fig. 2, and the heating outputs
P1 and P2, the waveform shows the case where the boil-
ing over process is not carried out at the time of the stable
cooking in the boiling over sensing action in the induction
heating cooker in the first embodiment.
[0048] In the case where the electrostatic capacitance
sensing signal Vd1 having the waveform shown in Fig.
2 is inputted to the electrostatic capacitance calculating
portion 11, when the sensed value at that time with re-
spect to the reference value V0 reaches the first variation
ΔV1 or more, the heating output is reduced from the first
heating output P1 (first set value) to the second heating
output P2 (second set value), the boiling over is prevent-
ed in the case where the boiling over occurs, and the
sensed value Vt3 showing the electrostatic capacitance
after the elapse of the boiling over determining period T1
is stored in the memory portion 12. After the elapse of
the boiling over establishing period T2 started after the
end of the boiling over determining period T1, in a case
where the sensed value Vt4 showing the electrostatic
capacitance at that time falls within the range of the sec-
ond variation ΔV2 provided around the stored sensed
value Vt3, the boiling over process is not carried out, and
the heating is returned to the predetermined heating out-
put P1 (first set value), or the heating output is substan-
tially continued.
[0049] According to the induction heating cooker in the
first embodiment configured as described above, a state
different from the boiling over such as a state in which
the cooking container 6 is slid on the top plate 5, or a
state in which a wet kitchen cloth is temporarily put on
the top plate 5 during the cooking is determined that it is
not the state of the boiling over by the boiling over sensing
action, so that the boiling over is prevented from being
erroneously sensed. As a result, it becomes possible to
prevent the phenomenon that the heating is unnecessar-
ily stopped during the cooking because the boiling over
is erroneously sensed, so that the cooking can be con-
tinued.
[0050] In addition, as the sensed value Vt3 of the elec-
trostatic capacitance sensing signal Vd stored in the
memory portion 12 after the elapse of the boiling over
determining period T1 serving as the "first boiling over
determining period", a maximum value or an average
value of the electrostatic capacitance sensing signals Vd
during the boiling over determining period T1 may be
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stored, and a method for sensing the boiling over and a
control method in sensing the boiling over are not limited
to the method described in the first embodiment.

(SECOND EMBODIMENT)

[0051] Next, an induction heating cooker in a second
embodiment according to the present invention will be
described with reference to accompanied Fig. 3. Fig. 3
shows one example of a detected electrostatic capaci-
tance sensing signal Vd2 ((a) of Fig. 3), and a heating
output outputted from an inverter ((b) of Fig. 3) in the
induction heating cooker in the second embodiment of
the present invention. In addition, the induction heating
cooker in the second embodiment has the same basic
configuration as that of the induction heating cooker in
the first embodiment described above except for a meth-
od for sensing the boiling over. Therefore, a different point
will be mainly described in the induction heating cooker
of the following second embodiment, while the same ref-
erence signs are affixed to components having the same
function and configuration as those of the induction heat-
ing cooker 1 in the first embodiment, and the description
of the first embodiment is applied to it so that detailed
description is omitted.
[0052] Thus, (a) of Fig. 3 shows a waveform diagram
showing one example (the boiling over process is not
performed) of the electrostatic capacitance sensing sig-
nal Vd2 inputted from the electrostatic capacitance de-
tecting portion 13 to the boiling over detecting portion 15,
and a longitudinal axis shows a voltage [V] of the elec-
trostatic capacitance sensing signal Vd2, and a lateral
axis shows an elapsed time in (a) of Fig. 3. In addition,
(b) of Fig. 3 shows a relationship between the electro-
static capacitance sensing signal Vd2 shown in (a) in Fig.
3 and a heating output [W] from the inverter 2.
[0053] As for the boiling over sensing of the induction
heating cooker in the second embodiment, a description
will be given of a case where the electrostatic capacitance
is largely fluctuated during the boiling over determining
period (case where the boiling over process is not per-
formed).
[0054] As shown in (a) of Fig. 3, in a case where the
electrostatic capacitance sensing signal Vd2 showing the
sensed electrostatic capacitance with respect to the ref-
erence value V0 set at that time is changed by the range
of the first variation ΔV1 (ΔV1 > ΔV0) or more, (at a point
t2), the heating output at the time of cooking is reduced
from the previous first heating output P1 (first set value)
to the second heating output P2 (second set value) lower
than the first heating output P1. Thus, by reducing the
heating state to the second heating output P2, the boiling
over is prevented in the case where the boiling over oc-
curs. In addition, the sensed value Vt3 of the electrostatic
capacitance sensing signal Vd2 showing the electrostatic
capacitance detected after the elapse of the boiling over
determining period T1 (such as one second) is stored in
the memory portion 12. As described above, the action

until the end of the boiling over determining period T1 is
the same as that of the above first embodiment.
[0055] According to the induction heating cooker in the
second embodiment, the sensed value Vt4 of the elec-
trostatic capacitance sensing signal Vd2 showing the
electrostatic capacitance after the elapse of the boiling
over establishing period T2 (such as 1.5 seconds) (at a
point t4) which started after the elapse of the boiling over
determining period T1 is compared with a threshold value
(third variation value V3) provided by adding a predeter-
mined value (such as 20 digit) to the stored sensed value
Vt3. At the point t4, in a case where the electrostatic
capacitance is reduced, the detected electrostatic capac-
itance sensing signal Vd2 is increased and the sensed
value Vt4 becomes higher than the third variation value
V3 serving as the threshold value, it is determined that
the boiling over does not occur, and the heating output
is returned from the second heating output P2 (second
set value) to the first heating output P1 (first set value).
[0056] Fig. 4 is a waveform diagram showing one ex-
ample of a waveform in a case where the boiling over is
established in the boiling over determination in the induc-
tion heating cooker in the second embodiment. A longi-
tudinal axis shows a voltage [V] of the electrostatic ca-
pacitance sensing signal Vd, and a lateral axis shows an
elapsed time in (a) of Fig. 4. In addition, (b) of Fig. 4
shows a relationship between the electrostatic capaci-
tance sensing signal Vd shown in (a) in Fig. 4 and a heat-
ing output [W] from the inverter 2.
[0057] In (a) of Fig. 4, electrostatic capacitance sens-
ing signals Vd3 and Vd4 show two kinds of behaviors. In
this case also, the electrostatic capacitance sensing sig-
nals Vd3 and Vd4 shown in (a) of Fig. 4 with respect to
the reference value V0 are changed by the range of the
first variation ΔV1 or more, the heating is reduced from
the first heating output P1 (first set value) to the second
heating output P2 (second set value). In addition, the
sensed value Vt3 showing the electrostatic capacitance
detected after the elapse of the boiling over determining
period T1 is stored in the memory portion 12. As de-
scribed above, the action until the end of the boiling over
determining period T1 is the same as that of the above
first embodiment.
[0058] The sensed value Vt4 of the electrostatic ca-
pacitance sensing signal Vd3 or Vd4 showing the elec-
trostatic capacitance is compared with the third variation
value V3 provided by adding the predetermined value
(such as 20 digit) to the stored sensed value Vt3 after
the elapse of the boiling over establishing period T2 (point
t4) started after the boiling over determining period T1.
[0059] The electrostatic capacitance calculating por-
tion 11 determines the boiling over when the sensed val-
ue Vt4 after the elapse of the boiling over establishing
period T2 is less than the third variation value V3, and is
out of the range of the second variation ΔV2. When the
electrostatic capacitance calculating portion 11 deter-
mines the boiling over, it outputs a heating stop signal
serving as a third heating output P3 (third set value) to
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the inverter control portion 10. In addition, the third heart-
ing output P3 may not be the heating stop, but may be a
value lower than the second heating output P2 (P3 < P2
< PI).
[0060] As described above, according to the induction
heating cooker in the second embodiment, the second
variation ΔV2 and the third variation value V3 are set
based on the previous sensed value Vt3, during the boil-
ing over establishing period T2, and the sensed value
Vt4 of the electrostatic capacitance sensing signal Vd
after the elapse of the boiling over establishing period T2
is compared with the second variation ΔV2 and the third
variation value V3 to determine the boiling over. By de-
termining the boiling over as described above, the induc-
tion heating cooker in the second embodiment can pre-
vent the boiling over from being erroneously sensed.

(THIRD EMBODIMENT)

[0061] Next, a description will be given of an induction
heating cooker in a third embodiment according to the
present invention with reference to accompanying Figs.
5 and 6. Fig. 5 is a plan view of the induction heating
cooker in the third embodiment. Fig. 6 is a plan view only
showing an output setting portion in the induction heating
cooker in the third embodiment. An external configuration
of the induction heating cooker in the third embodiment
which will be described below has the same configuration
as that of the induction heating cookers in the above first
embodiment and the second embodiment. Therefore, as
for the induction heating cooker in the third embodiment,
the same references signs are affixed to components
which have the same function and configuration as those
of the first embodiment and the second embodiment, and
a detailed description is omitted. In addition, the refer-
ence signs which are described in the third embodiment
are used in the first embodiment and the second embod-
iment.
[0062] Fig. 5 is a plan view showing the top plate 5 in
the induction heating cooker in the third embodiment. On
the top plate 5 shown in Fig. 5, three circle patterns 24
are drawn to display heating positions on which the cook-
ing container (such as a pan) 6 serving as an object to
be heated is set. In addition, the configuration having the
three heating coils 8 will be described in the third embod-
iment, but the number of the heating coils 8 is not limited
to three, any number such as one, two, or four of heating
coils 8 may be used, and the circle patterns 24 and the
electrodes 7 are formed according to the number of heat-
ing coils 8.
[0063] As shown in Fig. 5, on the top plate 5 of the
induction heating cooker in the third embodiment, a plu-
rality of operation electrodes serving as an output setting
portion 20 through which a user sets an action of the
induction heating cooker are printed on the back surface
of the top plate 5 similar to the electrodes 7 for sensing
the boiling over. A position of the output setting portion
20 is provided in a region closer to the user than the circle

pattern 24 on the top plate 5.
[0064] The plurality of electrodes 7 (boiling over sens-
ing electrodes) are formed at a predetermined distance
from the circle pattern 24, near an outer side of the circle
pattern 24 arranged on each side of right and left of the
top plate 5, that is, near a circumference of the heating
coil 8 on each side of right and left.
[0065] As shown in Fig. 5, the induction heating cooker
in the third embodiment is provided with a boiling over
display portion 21 for displaying a boiling over character,
a heating coil display portion 22 emitting light in a shape
of a ring, and a speaker 23 for generating alarm sound,
in order to surely inform the user of the fact that the boiling
over occurs when it is determined that the boiling over
occurs.
[0066] In addition, as shown in Fig. 6, the output setting
portion 20 in the induction heating cooker in the third
embodiment is provided with a heat-down operation por-
tion 6 in which a left direction is pointed with a triangle,
for reducing the heating output, a heat-up operation por-
tion 7 in which a right direction is pointed with a triangle,
for increasing the heating output, a menu selecting por-
tion 8 for setting a heating condition of the induction heat-
ing cooker, and a power supply portion 9 for turning on/off
the power supply.
[0067] According to the induction heating cooker in the
third embodiment, in the case where it is determined that
the boiling over is sensed, the ring is shined in the heating
coil display portion 22 of the heating coil 8 having the
electrode 7 which sensed the boiling over, the boiling
over character is lit up or blinked in the boiling over display
portion 21, and the sound is generated from the speaker
23.
[0068] In addition, the induction heating cooker in the
third embodiment can inform the user that the heating
output has been changed although the boiling over does
not occur, and that the electrostatic capacitance is fluc-
tuated, which could occur at the time of the normal cook-
ing, that is, it can call attention to the user. Therefore,
according to the induction heating cooker in the third em-
bodiment, the cooking can be continued without stopping
the heating unless it is determined that the boiling over
occurs, so that the heating cooker is improved in usability.
[0069] According to the induction heating cooker in the
present invention, the boiling over is not determined
based on a simple change of the electrostatic capaci-
tance of the electrode, but the reference value is updated
and stored based on the change of the detected electro-
static capacitance with time, the boiling over is deter-
mined based on the fluctuating state, the variation, and
the variation value of the electrostatic capacitance during
the set boiling over determining period, and the alarm is
generated or the heating output is changed. According
to the induction heating cooker in the present invention
configured as described above, the precision in sensing
the boiling over is improved, and the boiling over is pre-
vented from being erroneously sensed, so that the cook-
ing can be continued without unnecessarily stopping the
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heating.
[0070] According to the induction heating cooker in the
present invention, in the case where the sensed value of
the electrostatic capacitance falls within the predeter-
mined fluctuation range after the elapse of the predeter-
mined time starting from the change of the electrostatic
capacitance, it is determined that the boiling over does
not occur but determined that the pot is moved, or the
top plate is touched, or the wet kitchen cloth is put on the
top plate, so that the cooking action can be continued
without performing the boiling over process. In addition,
according to the induction heating cooker in the present
invention, the boiling over can be sensed with high pre-
cision, and the flavoring liquid can be prevented from
spreading on the top plate, so that the cooker can be
user-friendly and improved in usability.

Industrial Applicability

[0071] The highly-reliable induction heating cooker ca-
pable of considerably preventing the boiling over of the
cooking container from being erroneously sensed during
the induction cooking can be provided in the market.

Reference Signs List

[0072]

1 AC power supply
2 Inverter
3 Power detecting circuit
4 Control portion
5 Top plate
6 Cooking container
7 Electrode
8 Heating coil
9 Inverter switching element
10 Inverter control portion
11 Electrostatic capacitance calculating portion
12 Memory portion
13 Electrostatic capacitance detecting portion
14 High-frequency current supply circuit
15 Boiling over detecting portion
17 Timer
20 Output setting portion
23 Alarm

Claims

1. An induction heating cooker comprising:

a top plate (5) for setting a cooking container;
a heating coil (8) provided under the top plate
(5), for heating the cooking container by induc-
tion;
an inverter (2) for supplying a high-frequency
current to the heating coil (8);

an electrode (7) provided on a back surface of
the top plate (5) in a neighborhood of a circum-
ference of the heating coil (8);
an electrostatic capacitance detecting portion
(13) for supplying a high-frequency current to
the electrode (7) and sensing electrostatic ca-
pacitance of the electrode (7);
a memory portion (12) for storing a reference
value for measuring a variation of the electro-
static capacitance; and
a control portion (4) for controlling an output of
the inverter (2) so that the output becomes a first
set value set by an output setting portion (20),
characterized in that the induction heating
cooker further comprises
a boiling over detecting portion (15) for switching
to a second set value lower than the first set
value after a sensed value of the electrostatic
capacitance with respect to the reference value
reaches a range of a first variation or more, dur-
ing an action performed under a condition that
the output of the inverter (2) is set at the first set
value, wherein
the boiling over detecting portion (15) returns
the output of the inverter (2) to the first set value
in a case where the sensed value falls within a
range of a second variation during a boiling over
establishing period set after the sensed value
reaches the first variation or more.

2. The induction heating cooker according to claim 1,
wherein
the boiling over detecting portion (15) performs a ref-
erence value updating process to replace the refer-
ence value with the electrostatic capacitance sensed
after elapse of a reference value sensing period, af-
ter a state in which the sensed value of the electro-
static capacitance falls within a range of a reference
value update variation smaller than the first variation
has continued for the reference value sensing peri-
od, and
prohibits the reference value updating process after
the variation has reached the reference value update
variation or more, returns the output of the inverter
(2) to the first set value, and resume the reference
value updating process in a case where the sensed
value in the boiling over establishing period set after
the reference value updating process has been pro-
hibited falls within the range of the second variation.

3. The induction heating cooker according to claim 1
or 2, wherein
the boiling over detecting portion (15) starts to count
a time of the boiling over establishing period after
elapse of a boiling over determining period started
after the sensed value of the electrostatic capaci-
tance has reached the range of the first variation or
more.
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4. The induction heating cooker according to any one
of claims 1 to 3, wherein
the boiling over detecting portion (15) comprises a
memory portion (12), and the memory portion (12)
stores a maximum value of the sensed value of the
electrostatic capacitance during the boiling over es-
tablishing period, and it is determined whether or not
the maximum value falls within the range of the sec-
ond variation by comparing the maximum value with
the range of the second variation.

5. The induction heating cooker according to any one
of claims 1 to 4, wherein
the boiling over detecting portion (15) is configured
to return the output of the inverter (2) to the first set
value when the sensed value of the electrostatic ca-
pacitance reaches the range of the second variation
or more, and reaches a variation value or more set
by adding a predetermined value to the sensed value
of the electrostatic capacitance after the elapse of
the boiling over determining period, during the boiling
over establishing period.

6. The induction heating cooker according to any one
of claims 1 to 5, wherein
the boiling over detecting portion (15) stops a heating
action of the inverter (2) or reduces the output of the
inverter (2) to a third set value lower than the second
set value when the sensed value of the electrostatic
capacitance reaches the range of the second varia-
tion or more, and is less than a variation value set
by adding a predetermined value to the sensed value
of the electrostatic capacitance after the elapse of
the boiling over determining period, during the boiling
over establishing period.

7. The induction heating cooker according to any one
of claims 1 to 6, further comprising an alarm portion,
wherein
the control portion (4) makes the alarm portion gen-
erate an alarm when the boiling over is sensed.

Patentansprüche

1. Induktionsherd, umfassend:

eine obere Platte (5) zum Aufstellen eines Koch-
behälters;
eine Heizspule (8), die unter der oberen Platte
(5) zum Heizen des Kochbehälters durch Induk-
tion bereitgestellt ist;
einen Wechselrichter (2) zum Zuführen eines
Hochfrequenzstroms zu der Heizspule (8);
eine Elektrode (7), die auf einer Rückfläche der
oberen Platte (5) in einem Nahbereich eines
Umfangs der Heizspule (8) bereitgestellt ist;
einen elektrostatischen Kapazitätserfassungs-

abschnitt (13) zum Zuführen eines Hochfre-
quenzstroms zu der Elektrode (7) und Erfassen
elektrostatischer Kapazität der Elektrode (7);
einen Speicherabschnitt (12) zum Speichern ei-
nes Referenzwerts zum Messen einer Variation
der elektrostatischen Kapazität; und
einen Steuerungsabschnitt (4) zum Steuern ei-
ner Ausgabe des Wechselrichters (2), sodass
die Ausgabe ein erster Einstellwert wird, der
durch einen Ausgabeeinstellabschnitt (20) ein-
gestellt ist, dadurch gekennzeichnet, dass der
Induktionsherd ferner Folgendes umfasst
einen Überkocherfassungsabschnitt (15) zum
Umschalten zu einem zweiten Einstellwert, der
niedriger als der erste Einstellwert ist, nachdem
ein erfasster Wert der elektrostatischen Kapa-
zität in Bezug auf den Referenzwert einen Be-
reich einer ersten Variation oder mehr erreicht,
während ein Vorgang unter einer Bedingung
ausgeführt wird, dass die Ausgabe des Wech-
selrichters (2) auf den ersten Einstellwert einge-
stellt wird, wobei
der Überkocherfassungsabschnitt (15) die Aus-
gabe des Wechselrichters (2) zu dem ersten
Einstellwert in einem Fall zurückbringt, in dem
der erfasste Wert in einen Bereich einer zweiten
Variation während einer Überkochfestlegungs-
dauer fällt, die eingestellt wird, nachdem der er-
fasste Wert die erste Variation oder mehr er-
reicht.

2. Induktionsherd nach Anspruch 1, wobei
der Überkocherfassungsabschnitt (15) einen Refe-
renzwert-Aktualisierungsvorgang ausführt, um den
Referenzwert durch die elektrostatische Kapazität
zu ersetzen, die nach Ablauf einer Referenzwert-Er-
fassungsdauer erfasst wird, nachdem ein Zustand,
in dem der erfasste Wert der elektrostatischen Ka-
pazität in einen Bereich einer Referenzwert-Aktua-
lisierungsvariation fällt, die kleiner als die erste Va-
riation ist, für die Referenzwert-Erfassungsdauer
fortgesetzt worden ist, und
den Referenzwert-Aktualisierungsvorgang verhin-
dert, nachdem die Variation die Referenzwert-Aktu-
alisierungsvariation oder mehr erreicht hat, die Aus-
gabe des Wechselrichters (2) zu dem ersten Ein-
stellwert zurückbringt und den Referenzwert-Aktua-
lisierungsvorgang in einem Fall wieder aufnimmt, in
dem der erfasste Wert in der Überkochfestlegungs-
dauer, die eingestellt wird, nachdem der Referenz-
wert-Aktualisierungsvorgang verhindert worden ist,
in den Bereich der zweiten Variation fällt.

3. Induktionsherd nach Anspruch 1 oder 2, wobei
der Überkocherfassungsabschnitt (15) beginnt, eine
Zeit der Überkochfestlegungsdauer nach Ablauf ei-
ner Überkochbestimmungsdauer zu zählen, die be-
gonnen wurde, nachdem der erfasste Wert der elek-
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trostatischen Kapazität den Bereich der ersten Va-
riation oder mehr erreicht hat.

4. Induktionsherd nach einem der Ansprüche 1 bis 3,
wobei
der Überkocherfassungsabschnitt (15) einen Spei-
cherabschnitt (12) umfasst und der Speicherab-
schnitt (12) einen Maximalwert des erfassten Werts
der elektrostatischen Kapazität während der Über-
kochfestlegungsdauer speichert und bestimmt ist,
ob der Maximalwert in den Bereich der zweiten Va-
riation durch Vergleichen des Maximalwerts mit dem
Bereich der zweiten Variation fällt oder nicht.

5. Induktionsherd nach einem der Ansprüche 1 bis 4,
wobei
der Überkocherfassungsabschnitt (15) konfiguriert
ist, um die Ausgabe des Wechselrichters (2) zu dem
ersten Einstellwert zurückzubringen, wenn der er-
fasste Wert der elektrostatischen Kapazität den Be-
reich der zweiten Variation oder mehr erreicht und
einen Variationswert oder mehr, der durch Hinzufü-
gen eines vorbestimmten Werts zu dem erfassten
Wert der elektrostatischen Kapazität nach dem Ab-
lauf der Überkochbestimmungsdauer eingestellt
wird, während der Überkochfestlegungsdauer er-
reicht.

6. Induktionsherd nach einem der Ansprüche 1 bis 5,
wobei
der Überkocherfassungsabschnitt (15) einen Heiz-
vorgang des Wechselrichters (2) anhält oder die
Ausgabe des Wechselrichters (2) zu einem dritten
Einstellwert reduziert, der niedriger als der zweite
Einstellwert ist, wenn der erfasste Wert der elektro-
statischen Kapazität den Bereich der zweiten Vari-
ation oder mehr erreicht, und weniger als ein Varia-
tionswert, der durch Hinzufügen eines vorbestimm-
ten Werts zu dem erfassten Wert der elektrostati-
schen Kapazität nach dem Ablauf der Überkochbe-
stimmungsdauer eingestellt wird, während der Über-
kochfestlegungsdauer ist.

7. Induktionsherd nach einem der Ansprüche 1 bis 6,
ferner umfassend einen
Wamabschnitt, wobei
der Steuerungsabschnitt (4) den Warnabschnitt da-
zu bringt, eine Warnung zu erzeugen, wenn das
Überkochen erfasst wird.

Revendications

1. Cuiseur à chauffage par induction comprenant :

une plaque supérieure (5) destinée à établir un
récipient de cuisson ;
un serpentin de chauffage (8) disposé sous la

plaque supérieure (5), destiné à chauffer le ré-
cipient de cuisson par induction ;
un onduleur (2) destiné à fournir un courant à
haute fréquence au serpentin de chauffage (8) ;
une électrode (7) disposée sur une surface ar-
rière de la plaque supérieure (5) au voisinage
d’une circonférence du serpentin de chauffage
(8) ;
une partie de détection de capacitance électros-
tatique (13) destinée à fournir un courant à haute
fréquence à l’électrode (7) et détecter une ca-
pacitance électrostatique de l’électrode (7) ;
une partie de mémoire (12) destinée à stocker
une valeur de référence pour mesurer une va-
riation de la capacitance électrostatique ; et
une partie de commande (4) destinée à com-
mander une sortie de l’onduleur (2) de manière
que la sortie devient une première valeur de con-
signe définie par une partie de réglage de sortie
(20), caractérisé en ce que le cuiseur à chauf-
fage par induction comprend en outre
une partie de détection de débordement (15)
destinée à commuter vers une deuxième valeur
de consigne inférieure à la première valeur de
consigne après qu’une valeur détectée de la ca-
pacitance électrostatique par rapport à la valeur
de référence atteint une plage d’une première
variation ou plus, pendant une action effectuée
dans une condition où la sortie de l’onduleur (2)
est fixée à la première valeur de consigne,
la partie de détection de débordement (15) re-
tournant la sortie de l’onduleur (2) à la première
valeur de consigne au cas où la valeur détectée
se situe dans une plage d’une deuxième varia-
tion pendant une période d’établissement de dé-
bordement définie après que la valeur détectée
atteint la première variation ou plus.

2. Cuiseur à chauffage par induction selon la revendi-
cation 1, dans lequel
la partie de détection de débordement (15) effectue
un processus de mise à jour de valeur de référence
pour remplacer la valeur de référence par la capa-
citance électrostatique détectée après l’écoulement
d’une période de détection de valeur de référence,
après un état dans lequel la valeur détectée de la
capacitance électrostatique se situe dans une plage
de variation de mise à jour de la valeur de référence
inférieure à la première variation qui a continué pen-
dant la période de détection de la valeur de référen-
ce, et
empêche le processus de mise à jour de la valeur
de référence après que la variation a atteint la va-
riation de mise à jour de la valeur de référence ou
plus, retourne la sortie de l’onduleur (2) à la première
valeur de consigne, et reprend le processus de mise
à jour de la valeur de référence au cas où la valeur
détectée dans la période d’établissement de débor-
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dement définie après que le processus de mise à
jour de la valeur de référence a été empêché, se
situe dans la plage de la deuxième variation.

3. Cuiseur à chauffage par induction selon la revendi-
cation 1 ou 2, dans lequel
la partie de détection de débordement (15) commen-
ce à compter le temps de la période d’établissement
de débordement après que l’écoulement d’une pé-
riode de détermination de débordement a commen-
cé après que la valeur détectée de la capacitance
électrostatique a atteint la plage de la première va-
riation ou plus.

4. Cuiseur à chauffage par induction selon l’une quel-
conque des revendications 1 à 3,
dans lequel :
la partie de détection de débordement (15) com-
prend une partie de mémoire (12) et la partie de mé-
moire (12) stocke une valeur maximale de la valeur
détectée de la capacitance électrostatique pendant
la période d’établissement de débordement, et l’on
détermine si la valeur maximale se situe ou non dans
la plage de la deuxième variation en comparant la
valeur maximale à la plage de la deuxième variation.

5. Cuiseur à chauffage par induction selon l’une quel-
conque des revendications 1 à 4,
dans lequel :
la partie de détection de débordement (15) est con-
çue pour retourner la sortie de l’onduleur (2) à la
première valeur définie lorsque la valeur détectée
de la capacitance électrostatique atteint la plage de
la deuxième variation ou plus, et atteint une valeur
de variation ou plus définie par l’ajout d’une valeur
prédéterminée à la valeur détectée de la capacitance
électrostatique après l’écoulement de la période de
détermination de débordement, pendant la période
d’établissement de débordement.

6. Cuiseur à chauffage par induction selon l’une quel-
conque des revendications 1 à 5,
dans lequel :
la partie de détection de débordement (15) arrête
une action de chauffage de l’onduleur (2) ou réduit
la sortie de l’onduleur (2) à une troisième valeur dé-
finie inférieure à la deuxième valeur définie lorsque
la valeur détectée de la capacitance électrostatique
atteint la plage de la deuxième variation ou plus, et
est inférieure à une valeur de variation définie par
l’ajout d’une valeur prédéterminée à la valeur détec-
tée de la capacitance électrostatique après l’écou-
lement de la période de détermination de déborde-
ment, pendant la période d’établissement de débor-
dement.

7. Cuiseur à chauffage par induction selon l’une quel-
conque des revendications 1 à 6,

comprenant en outre une partie alarme, dans lequel
la partie de commande (4) amène la partie alarme
à générer une alarme lorsque le débordement est
détecté.
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