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Description

Technical Field

[0001] The present invention relates to an induction
heating cooker for induction heating an object to be heat-
ed such as, for example, a metallic cooking pan placed
on a top plate.

Background Art

[0002] A conventionally known induction heating cook-
er has a plurality of heating coils juxtaposed to one an-
other below the top plate to heat the object to be heated
such as a cooking pan.
[0003] As shown in Fig. 11, such a conventional induc-
tion heating cooker has a plurality of cooking coils 202a-
d, 203, 204 with respect to a heating place 201 (that is,
a region above the top plate 205 to place the object to
be heated such as the pan thereon) (see, for example,
Patent Document 1). This induction heating cooker 200
is provided with a pan-placement discriminant portion for
detecting the state of the pan placed on the top plate 205
so as to confront the heating place 201 so that the heating
coils to be used may be selected from among the plurality
of heating coils 202a-d, 203, 204 based on a detection
result of the pan-placement discriminant portion for sub-
sequent heating of the pan.
[0004] Also, as shown in Fig. 12, another induction
heating cooker 300 has some individual heating units
(heating coils) juxtaposed to one another and each hav-
ing a regular hexagonal shape (see, for example, Patent
Document 2). In this induction heating cooker 300, the
state of a pan 306 placed on the top plate 305 is detected
and then a whole profile of a heating region 302 formed
by the plurality of heating units 301 is illuminated to there-
by display the activated heating units for a user.
[0005] From EP 2 413 659 A1 an induction heating
cooker is known which comprises a temperature sensor
disposed between the plurality of working coils which are
uniformly disposed below cooking table, wherein heat
from working coils in the vicinity of the temperature sen-
sor is transferred to the temperature sensor via a heat
transfer member.
[0006] EP 2 440 007 A2 discloses to use temperature
sensors in the vicinity of the heating coils in order to meas-
ure a residual heat of a cooking area and indicate this
residual heat area on a display for safety reasons.
[0007] JP 2010 244925 A discloses an induction heat-
ing cooker provided with temperature sensors at the out-
side of the outer fringes of two adjacent heating coils as
well as in the middle of four adjacent heating coils.
[0008] The document EP2670211 A2 represents a pri-
or document in accordance with Art. 54 (3) EPC and dis-
closes an induction heating cooker comprising:a top plate
on which an object to be heated is placeable; a plurality
of heating coils disposed adjacent to one another below
the top plate to generate inductive magnetic fields to heat

the object to be heated; a plurality of temperature detec-
tors operable to detect a temperature of the object to be
heated; and a controller operable to control operating
states of the heating coils based on detection results of
the temperature detectors, wherein the plurality of tem-
perature detectors are disposed below the top plate so
that:at least one of the temperature detectors is posi-
tioned below the object to be heated when the object to
be heated is placed above two heating coils adjacent to
each other; and the number of the temperature detectors
is less than the number of the heating coils; wherein the
temperature detectors are each mounted to a central por-
tion of one of the heating coils, but at least one of the
heating coils has no temperature detector.

Patent Documents

[0009]

Patent Document 1: JP 2012-104418 A
Patent Document 2: JP 2008-527294 A
Patent Document 3: EP 2 413 659 A1
Patent Document 4: EP 2 440 007 A2
Patent Document 5: JP 2010 244925 A

Summary of the Invention

Problems to be solved by the Invention

[0010] In the induction heating cooker 200 of Patent
Document 1, the position where the user places the ob-
ject to be heated (that is, the heating place 201) is deter-
mined and, accordingly, the heating presupposes the
placement of the object to be heated on the position so
determined. Because of this, the induction heating cook-
er 200 is not configured to allow the user to freely deter-
mine the place of the object to be heated on the top plate.
[0011] In the induction heating cooker 300 of Patent
Document 2, the display allows the user to see which
heating units have been activated, but this induction heat-
ing cooker 300 does not have a function of controlling
the heating units upon detection of the temperature of
the object to be heated. Accordingly, if the user takes his
or her eyes off the object to be heated during cooking,
the object is likely to be heated up to an abnormally high
temperature, thus resulting in an unstable state.
[0012] Also, as in Patent Document 2, if the induction
heating cooker having the plurality of heating coils is pro-
vided with a temperature detector such as, for example,
a temperature sensor for detecting the temperature of
the object to be heated, a space where the temperature
sensor is placed is limited and, hence, a close consider-
ation is required to determine where the temperature sen-
sor should be placed. In the induction heating cooker of
this kind, however, the position of the temperature sensor
has not been hitherto considered closely.
[0013] If each heating coil is provided with a tempera-
ture sensor, much space is required for placement of all
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the sensors, and if the sensors are placed within respec-
tive heating coils, the coil diameter increases and, hence,
a lot of heating coils cannot be placed. In addition, the
placement of a lot of heating coils each provided with a
temperature sensor involves an increase in cost of the
appliance (cooker) and is accordingly uneconomical.
[0014] The present invention has been developed to
solve the conventional problems referred to above and
is intended to provide an induction heating cooker having
a lot of small-diameter heating coils disposed adjacent
to one another and allowing a user to determine a location
where an object to be heated is placed. This induction
heating cooker can accurately detect the temperature of
the object to be heated and enhance the safety by de-
vising the arrangement of temperature detectors while
curbing costs.

Means to Solve the Problems

[0015] In order to solve the problems inherent in the
conventional art, an induction heating cooker according
to the present invention comprises: a top plate on which
an object to be heated is placeable; a plurality of heating
coils
disposed adjacent to one another below the top plate to
generate inductive magnetic fields to heat the object to
be heated; a plurality of temperature detectors operable
to detect a temperature of the object to be heated; and
a controller operable to control operating states of the
heating coils based on detection results of the tempera-
ture detector, wherein the plurality of temperature detec-
tors are disposed below the top plate, and the number
of the temperature detectors is less than the number of
the heating coils so that at least one of the temperature
detectors is positioned below the object to be heated
when the object to be heated is placed above two heating
coils adjacent to each other, wherein the temperature
detectors are each mounted to a central portion of one
of the heating coils, but at least one of the heating coils
has no temperature detector, and wherein each of the
heating coils has a circumferential length within a range
of a circumferential length of a circle having an external
diameter that ranges from 35 mm to 67 mm. The plurality
of temperature detectors may be disposed widely so that
at least one of the temperature detectors is positioned
below the object to be heated when the object to be heat-
ed is placed above two heating coils adjacent to each
other. Alternatively, the plurality of temperature detectors
may be disposed widely so that at least one temperature
detector may be related to two adjacent heating coils.

Effects of the Invention

[0016] According to the present invention, in an induc-
tion heating cooker having a lot of small-diameter heating
coils disposed adjacent to one another and allowing a
user to determine a location where an object to be heated
is placed, the temperature of the object to be heated can

be accurately detected and the safety can be enhanced
by devising the arrangement of temperature detectors
while curbing costs.

Brief Description of the Drawings

[0017]

Fig. 1 is a top plan view of an induction heating cooker
according to a first embodiment of the present inven-
tion as viewed from an upper surface of a top plate
on which an object to be heated is placed, showing
an arrangement of a number of heating coils and a
number of infrared sensors.
Fig. 2 is a block diagram showing a partial cross-
sectional configuration and a circuit configuration of
the induction heating cooker according to the first
embodiment.
Fig. 3 is a circuit diagram of a rectifying and smooth-
ing portion and an inverter circuit of the induction
heating cooker according to the first embodiment.
Fig. 4 is a circuit diagram of an infrared sensor of the
induction heating cooker according to the first em-
bodiment.
Fig. 5 is a top plan view of an induction heating cooker
according to a second embodiment of the present
invention as viewed from an upper surface of a top
plate on which an object to be heated is placed,
showing an arrangement of a number of heating coils
and a number of infrared sensors.
Fig. 6 is a block diagram showing a partial cross-
sectional configuration and a circuit configuration of
the induction heating cooker according to the second
embodiment.
Fig. 7 is a top plan view of an induction heating cooker
according to a third embodiment of the present in-
vention as viewed from an upper surface of a top
plate on which an object to be heated is placed,
showing an arrangement of a number of heating coils
and a number of infrared sensors.
Fig. 8 is a block diagram showing a partial cross-
sectional configuration and a circuit configuration of
the induction heating cooker according to the third
embodiment.
Fig. 9 is a perspective view showing a positional re-
lationship between a pan and heating coils of an in-
duction heating cooker according to a fourth embod-
iment of the present invention.
Fig. 10 is a graph showing a relationship between
coil diameters and loss rates of the heating coils of
the induction heating cooker according to the fourth
embodiment.
Fig. 11 is a top plan view of a conventional induction
heating cooker as viewed from an upper surface of
a top plate, showing an arrangement of heating coils.
Fig. 12 is a view of another induction heating cooker,
showing a state where an object to be heated has
been placed and whole profiles of individual heating
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units in a heating region have been illuminated.

Embodiments for Carrying out the Invention

[0018] An induction heating cooker according to the
first invention comprises: a top plate on which an object
to be heated is placed; a plurality of heating coils dis-
posed adjacent to one another below the top plate to
generate inductive magnetic fields to heat the object to
be heated; a plurality of temperature detectors operable
to detect a temperature of the object to be heated; and
a controller operable to control operating states of the
heating coils based on detection results of the tempera-
ture detector, wherein the plurality of temperature detec-
tors are disposed widely below the top plate, and the
number of the temperature detectors is less than the
number of the heating coils.
[0019] According to this configuration, in the induction
heating cooker having the plurality of heating coils dis-
posed adjacent to one another and allowing a user to
determine a location where the object to be heated is
placed, not only can the number of the temperature de-
tectors be made less than that of the heating coils to curb
costs, but the plurality of temperature detectors can be
also disposed widely to accurately detect the tempera-
ture of the object to be heated and enhance the safety.
[0020] The plurality of temperature detectors may be
disposed widely so that at least one of the temperature
detectors is positioned below the object to be heated
when the object to be heated is placed above two heating
coils adjacent to each other. This configuration can re-
duce the number of the temperature detectors compared
with that of the heating coils. The temperature of the ob-
ject to be heated can be accurately detected using the
temperature detector positioned below the object to be
heated when the object to be heated is placed above two
heating coils adjacent to each other, thereby making it
possible to achieve a balance between a reduction in
costs and enhancement in safety.
[0021] Alternatively, the plurality of temperature detec-
tors may be disposed widely so that at least one temper-
ature detector may be related to two adjacent heating
coils. This configuration can reduce the number of the
temperature detectors compared with that of the heating
coils and unfailingly detect the temperature of the object
to be heated using the temperature detector that has
been related to the two adjacent heating coils, thereby
making it possible to achieve a balance between a re-
duction in costs and enhancement in safety.
[0022] In the induction heating cooker according to the
present invention, each of the heating coils has a circum-
ferential length within a range of a circumferential length
of a circle having an external diameter that ranges from
35 mm to 67 mm. According to this configuration, even
if any of various pans employed as the object to be heated
is placed on an arbitrary position of the top plate for sub-
sequent induction heating, a desirable heating efficiency
can be obtained while reducing uneven heating of the

pan.
[0023] In the induction heating cooker according to the
present invention, the temperature detectors are each
mounted to a central portion of one of the heating coils,
but at least one of the heating coils has no temperature
detector. According to this configuration, not only can the
central portions of the heating coils be utilized as instal-
lation spaces for the temperature detectors, but the coil
diameter of the heating coil having no temperature de-
tector at the central portion can be also reduces and,
according, uneven heating of the object to be heated can
be reduced.
[0024] In the induction heating cooker according to a
particular embodiment of the present invention, the plu-
rality of heating coils are arrayed in a plurality of directions
crossing each other and the temperature detectors are
mounted to alternate heating coils in one of the plurality
of directions. This configuration can considerably reduce
the number of the temperature detectors compared with
that of the heating coils and allows the temperature de-
tectors to be disposed widely at regular intervals, thereby
making it possible to accurately detect the temperature
of the object to be heated irrespective of the location of
placement of the object to be heated.
[0025] In the induction heating cooker according to an
embodiment which is not part of the present invention,
the temperature detectors are positioned only outside
the plurality of heating coils. According to this configura-
tion, because the temperature detectors are not posi-
tioned at the central portions of the heating coils and the
coil diameter can be accordingly reduced, uneven heat-
ing of the object to be heated can be reduced.
[0026] In the induction heating cooker according to an
embodiment which is not part of the present invention,
each of the temperature detectors is disposed among at
least three adjacent heating coils. According to this con-
figuration, because the temperature detectors can be
placed by making use of dead spaces created when the
plurality of heating coils are arrayed, a limited space can
be efficiently utilized and, also, the coil diameter of the
heating coils can be reduced to thereby reduce uneven
heating.
[0027] In the induction heating cooker according to an
embodiment which is not part of the present invention,
each of the temperature detectors is disposed at a loca-
tion equally spaced from the at least three adjacent heat-
ing coils. According to this configuration, each tempera-
ture detector can be related to the three heating coils and
the temperature of the object to be heated placed above
any of the three heating coils can be accurately detected
by the related temperature detector.
[0028] In the induction heating cooker according to an
embodiment which is not part of the present invention,
each of the temperature detectors is disposed at a re-
move from a location equally spaced from the at least
three adjacent heating coils. According to this configura-
tion, each temperature detector can be related to the
nearest heating coil of the three heating coils and the
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temperature of the object to be heated can be accurately
detected using the temperature detector related to the
heating coil on which the object to be heated has been
placed.
[0029] In the induction heating cooker according to an
embodiment which is not part of the present invention,
each of the temperature detectors is disposed between
two adjacent heating coils. According to this configura-
tion, each temperature detector can be related to the two
adjacent heating coils and the temperature of the object
to be heated can be accurately detected using the tem-
perature detector related to the heating coils.
[0030] Embodiments of the present invention are de-
scribed hereinafter with reference to the drawings, but
the present invention is not limited by the embodiments.

(Embodiment 1)

[0031] Fig. 1 is a top plan view of an induction heating
cooker according to a first embodiment of the present
invention as viewed from an upper surface of a top plate
on which an object to be heated is placed, showing an
arrangement of a number of heating coils and a number
of infrared sensors employed as an example of a tem-
perature detector. Fig. 2 is a block diagram showing a
partial cross-sectional configuration and a circuit config-
uration of the induction heating cooker according to the
first embodiment. Fig. 3 is a circuit diagram of a rectifying
and smoothing portion and an inverter circuit of the in-
duction heating cooker according to the first embodiment
and Fig. 4 is a circuit diagram of an infrared sensor of
the induction heating cooker according to the first em-
bodiment.
[0032] The induction heating cooker 20 according to
the first embodiment is used by being incorporated into
a cabinet of, for example, a kitchen. The induction heating
cooker 20 is provided with a top plate 1 mounted on an
upper surface of the cooker and a plurality of heating
coils 3 for induction heating an object to be heated 2
placed on the top plate 1 by generating high-frequency
magnetic fields.
[0033] The top plate 1 is formed of an electrical insu-
lating medium such as, for example, a nearly transparent
and light transmissive crystallized glass to transmit infra-
red rays. Each of the heating coils 3 is a spiral coil (circular
coil) disposed below the top plate 1 in the form of a dough-
nut having a hole defined roughly in the center thereof.
[0034] The plurality of heating coils 3 disposed below
the top plate 1 are closely and linearly arrayed in each
of the longitudinal and transverse directions.
[0035] In the induction heating cooker 20, for example,
nine columns of heating coils and five rows of heating
coils are respectively arrayed in the longitudinal direction
and in the transverse direction.
[0036] An operation display 4 is provided on the user
side (front side) of the top plate 1 to allow a user to give
instructions, for example, to start and stop the heating
by the heating coils 3.

[0037] In this first embodiment, an infrared sensor 5 is
employed as an example of a temperature detector for
detecting the temperature of the object to be heated 2
placed on the top plate 1. The infrared sensor 5 has a
function of detecting the temperature of the object to be
heated 2 by receiving infrared rays that change in the
amount of energy depending on the temperature of the
object to be heated 2. The infrared sensor 5 is screwed
to a heating coil holder 6 at a location below the center
of the heating coil 3 so as to monitor through the hole
formed in the central portion of the heating coil 3. The
infrared sensor 5 is integrated with the heating coil to
form a heating coil unit.
[0038] A plurality of heating coil units are disposed in
such a manner that the infrared sensors 5 are mounted
to alternate heating coils 3 in each of the longitudinal and
transverse directions.
[0039] Other heating coils 3, i.e., other alternate heat-
ing coils 3 have no infrared sensor 5. Accordingly, the
heating coils 3 having no infrared sensor 5 can have a
center hole of a reduced diameter, thus making it possible
to make the external diameter of the heating coils 3 hav-
ing no infrared sensor 5 smaller than that of the heating
coils 3 each having an infrared sensors 5.
[0040] As shown in Fig. 4, each infrared sensor 5 in-
cludes an infrared detecting element 51, an operational
amplifier 52 and two resistors 53, 54. One end of each
of the resistors 53, 54 is connected to the infrared de-
tecting element 51 and the other ends of the resistors
53, 54 are connected to an output terminal and an invert-
ed output terminal of the operational amplifier 52, respec-
tively.
[0041] The infrared detecting element 51 is a light re-
ceiving element for allowing an electric current to flow
therethrough when it is irradiated with infrared rays that
have passed through the top plate 1. An electric current
generated by the infrared detecting element 51 is ampli-
fied by the operational amplifier 52 and outputted to a
controller 7 (described later) as an infrared detection sig-
nal 55 (corresponding to a voltage value V) indicating the
temperature of the object to be heated 2.
[0042] As shown in Fig. 2, a rectifying and smoothing
portion 9 for converting an alternating-current voltage
supplied from a commercially available power source 8
into a direct-current voltage and an inverter circuit 10 for
generating a high-frequency current, when supplied with
the direct-current voltage from the rectifying and smooth-
ing portion 9, to output the generated high-frequency cur-
rent to an associated one of the heating coils 3 are dis-
posed below the associated heating coil 3.
[0043] An input current detector 11 for detecting an
input current that flows from the commercially available
power source 8 to the rectifying and smoothing portion
9 is provided between the commercially available power
source 8 and the rectifying and smoothing portion 9.
[0044] As shown in Fig. 3, the rectifying and smoothing
portion 9 includes a full-wave rectifier 91 made up of a
bridge diode and a low-pass filter made up of a choke
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coil 92 and a smoothing capacitor 93 connected to each
other between output terminals of the full-wave rectifier
91.
[0045] The inverter circuit 10 includes a switching el-
ement 101 (an IGBT in this embodiment), a diode 102
connected in inverse-parallel with the switching element
101, and a resonance capacitor 103 connected in parallel
with the heating coil 3.
[0046] When the switching element 101 of the inverter
circuit 10 is turned on and off, a high-frequency current
is generated. The inverter circuit 10 and the heating coil
3 constitute a high-frequency inverter.
[0047] The induction heating cooker 20 also includes
a controller 7 (see Fig. 2) for controlling the high-frequen-
cy current supplied from the inverter circuit 10 to the heat-
ing coil 3 by on-off controlling the switching element 101
of the inverter circuit 10.
[0048] The controller 7 starts and stops heating based
on a signal sent from the operation display 4. The oper-
ation display 4 displays information based on a signal
sent from the controller 7 to communicate to the user,
thereby urging the user to operate the cooker.
[0049] Also, the induction heating cooker 20 includes,
for each heating coil 3, a resonance voltage detector 12
for detecting a resonance voltage of the inverter circuit
10 and an object detector 13 for determining whether or
not an object to be heated 2 has been placed based on
a detection value of the input current detector 11 and that
of the resonance voltage detector 12.
[0050] The impedance of the heating coil 3 changes
depending on the presence or absence of the object to
be heated 2 and the size of the object 2 placed above
the heating coil 3 and, hence, the amount of electric cur-
rent flowing through the inverter circuit 10 changes, fol-
lowed by a change in resonance voltage.
[0051] An ON time of the switching element 101 is con-
trolled so that the detection value detected by the input
current detector 11 may become a predetermined value.
An increase in ON time of the switching element 101
causes an increase in current flowing through the heating
coil 3, thus leading to an increase in resonance voltage
generated by the heating coil 3 and the resonance ca-
pacitor 103.
[0052] A determination is made as to whether an object
to be heated 2 is present or absent above each heating
coil 3 by causing a detection current to flow through the
heating coil 3 and by comparing the detection current
with a threshold value set by the object detector 13 based
on a change in resultant detection value. If the object
detector 13 determines that the object to be heated 2 has
been placed above the corresponding heating coil 3, a
detection signal is outputted to the controller 7.
[0053] In the induction heating cooker 20 according to
the first embodiment, the case where the object to be
heated 2 is detected using the resonance voltage is taken
as an example, but the method of detecting the object to
be heated is not limited to the use of the resonance volt-
age. By way of example, a method of detecting the object

to be heated 2 using a coil current may be employed.
[0054] Infrared rays emitted from a bottom surface of
the object to be heated 2 and indicating the bottom tem-
perature of the object to be heated 2 enter through the
top plate 1 and are received by the infrared sensor 5,
which in turn detects the received infrared rays and out-
puts an infrared detection signal obtained from the de-
tected infrared rays to the controller 7.
[0055] The controller 7 controls the switching element
101 to turn it on or off based on the infrared rays detected
by the infrared sensor 5 to control the heating of the object
to be heated 2 by the heating coil 3.
[0056] The operation and function of the induction
heating cooker 20 of the above-configuration according
to the first embodiment are explained hereinafter.
[0057] When the user powers the induction heating
cooker 20 on and places an object to be heated 2 on an
arbitrary position of the top plate 1, a detecting operation
of the object to be heated 2 is performed by the controller
7. Specifically, a weak detection signal is caused to flow
through all the heating coils 3 of the induction heating
cooker 20 and the object detectors 13 subsequently de-
tect whether or not the object to be heated 2 has been
placed above the respective heating coils 3, based on
changes obtained by the input current detectors 11 and
the resonance voltage detectors 12, to output respective
detection signals to the controller 7.
[0058] The heating coils having respective infrared
sensors 5 are registered in a microcomputer of the con-
troller 7 in advance (that is, information that relates the
infrared sensors 5 to the heating coils 3, each of which
has been registered as having an infrared sensor 5, is
registered). If the controller 7 determines, based on the
registered information, that an object to be heated 2 has
been placed on a location substantially above two or
more adjacent heating coils 3 and that an infrared sensor
5 is present below a central portion of at least one of the
two or more adjacent heating coils 3, the operation dis-
play 4 displays a message that the object to be heated
2 has been placed and the heating can be started to urge
the user to start heating.
[0059] When the user performs a heating start opera-
tion, high-frequency magnetic fields are generated by a
plurality of heating coils 3 located below the object to be
heated 2 so that the object to be heated 2 may be heated
by eddy currents caused by the high-frequency magnetic
fields. When the temperature of the object to be heated
2 is increased by the heating, infrared rays of an amount
of energy corresponding to the temperature are emitted
from a bottom surface of the object to be heated 2.
[0060] In general, the infrared energy emitted from an
object is determined by the temperature of the object and
also increases and is extended on a short-wavelength
side with an increase in temperature. In this first embod-
iment, the crystallized glass used for the top plate 1 can
transmit 90% or more of the infrared energy in, for ex-
ample, a wavelength range of 0.5-2.5 mm.
[0061] In the first embodiment, the infrared detecting
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element 51 is made up of, for example, an Si photodiode
having a peak sensitivity at about 950 nm. If the bottom
surface temperature of the object to be heated 2 exceeds
250°C, the infrared radiant energy of a wavelength range
of about 1 mm enters the infrared sensor 5. When an
infrared detection signal 55 obtained from the infrared
rays detected by the infrared sensor 5 is inputted to the
controller 7, the controller 7 computes a detection tem-
perature. This is because the input energy to the infrared
detecting element 51 contributes to the emissivity repre-
sented by Planck’s law.
[0062] Accordingly, if the object to be heated 2 such
as, for example, a pan reaches a high temperature of,
for example, 250°C, the temperature of the pan can be
accurately detected, thus making it possible to curb an
abnormal temperature increase. The Si photodiode used
for the infrared detecting element 51 is less expensive
than, for example, an InGaAs, which is sensitive at long
wavelengths, and useful as a sensor that is limited to an
overtemperature protecting function.
[0063] As described above, in the induction heating
cooker 20 according to the first embodiment, if a deter-
mination is made that an object to be heated 2 has been
placed on a location substantially above two or more ad-
jacent heating coils 3 and that an infrared sensor 5 is
present below a central portion of at least one of the two
or more adjacent heating coils 3, the controller 7controls
the operation display 4 to display a message indicating
that the start of heating is possible, thereby informing the
user of the fact that the heating can be started. When the
user performs a heating start operation, the object to be
heated 2 is heated and infrared rays emitted from the
bottom surface of the object to be heated 2 and having
transmitted the top plate 1 are detected by at least one
infrared sensor 5 located below the object to be heated
2. If the controller 7 determines that the object to be heat-
ed 2 has reached a high temperature of 250°C based on
an infrared detection result that changes with a temper-
ature increase of the object to be heated 2, the controller
7 stops heating so as to avoid the object to be heated 2
from continuing an abnormal temperature increase,
thereby making it possible to enhance the safety.
[0064] Also, the infrared sensor 5 is integrated with the
heating coil 3 to form a heating coil unit by screwing the
infrared sensor 5 to a heating coil holder 6 so as to monitor
from a nearly central portion of the heating coil 3. By this
configuration, if the object to be heated 2 has been placed
above the heating coil unit, the object to be heated 2 can
be regarded as having been unfailingly placed above
both the heating coil 3 and the infrared sensor 5. Also,
the temperature of a bottom portion of the object to be
heated 2 immediately above the heating coil 3 where the
temperature increases most quickly can be detected by
the infrared sensor 5 at the nearly central portion of the
heating coil 3, thus making it possible to highly sensitively
and accurately detect the temperature of the object to be
heated 2 for control of the heating operation.
[0065] Also, because abnormal heating of the object

to be heated 2 can be sensitively and unfailingly detected,
the heating can be more quickly stopped to thereby en-
hance the safety.
[0066] Further, a configuration is employed in which a
plurality of heating coils 3 each having an infrared sensor
5 are alternately disposed in each of the longitudinal and
transverse directions, and other alternate heating coils 3
have no infrared sensor 5. Accordingly, in a configuration
in which an object to be heated 2 is heated by at least
two adjacent heating coils 3, a heating coil 3 having an
infrared sensor 5 can be inevitably positioned below the
object to be heated 2.
[0067] This configuration allows the object to be heated
2 to be placed above both the plurality of heating coils 3
and the infrared sensor 5 and, hence, the temperature
of the object to be heated 2, which increases by being
heated by the heating coils 3, can be sensitively and ac-
curately detected while reducing the number of the infra-
red sensors 5. Accordingly, not only can the temperature
of the object to be heated 2 be accurately controlled, but
the object to be heated 2 can be also avoided from being
abnormally heated, thus making it possible to enhance
the safety.
[0068] Also, because the number of installation of the
infrared sensors 5 can be reduced, the space of the whole
appliance can be effectively utilized. Further, the heating
coils 3 having no infrared sensor 5 require no central hole
and can be accordingly formed into a reduced diameter,
thus resulting in a more compact appliance as a whole.
[0069] In addition, a reduction in number of installation
of the infrared sensors 5 leads to a reduction in appliance
cost. Also, the use of the infrared sensor 5 as the tem-
perature detector makes it possible to detect the temper-
ature of the object to be heated 2 as an infrared energy
more rapidly than a heat conduction type temperature
detecting thermistor. Accordingly, the object to be heated
2 can be avoided from being abnormally heated to there-
by enhance the safety. A temperature detecting thermis-
tor may be employed as the temperature detector in place
of the infrared sensor.

(Embodiment 2)

[0070] Fig. 5 is a top plan view of an induction heating
cooker according to an embodiment which is not part of
the present invention as viewed from an upper surface
of a top plate on which an object to be heated is placed,
showing an arrangement of a number of heating coils
and a number of infrared sensors employed as an exam-
ple of a temperature detector. Fig. 6 is a block diagram
showing a partial cross-sectional configuration and a cir-
cuit configuration of the induction heating cooker accord-
ing to an embodiment which is not part of the present
invention.
[0071] The induction heating cooker 30 according to
the second embodiment differs from the induction heat-
ing cooker 20 according to the first embodiment referred
to above in that each infrared sensor 5 is not located
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below the center of a heating coil 3, but located lateral
to and between adjacent heating coils 3. In the induction
heating cooker 30 according to the second embodiment,
the same component parts as those in the induction heat-
ing cooker 20 according to the first embodiment are des-
ignated by the same signs and explanation thereof is
omitted.
[0072] As shown in Fig. 5, the induction heating cooker
30 according to an embodiment which is not part of the
present invention is provided with a plurality of heating
coils 3 disposed below the top plate 1 so as to be linearly
arrayed in each of the longitudinal and transverse direc-
tions. In this induction heating cooker 30, for example,
nine columns of heating coils 3 and five rows of heating
coils 3 are closely arrayed in the longitudinal direction
and in the transverse direction, respectively. An infrared
sensor 5 is disposed on an intersection of two lines that
diagonally connect four adjacent heating coils 3, two col-
umns of which are arrayed in the longitudinal direction
and two rows of which are arrayed in the transverse di-
rection. All the infrared sensors 5 are mounted on re-
spective holders 15, each of which is mounted on a heat-
ing coil support 14.
[0073] Each heating coil 3 is a spiral coil (circular coil)
of a diameter that has been reduced by minimizing a hole
defined roughly in the center thereof. The heating coil 3
is held by a heating coil holder 6 and supported by a
plurality of springs disposed below the heating coil holder
6. Each holder 15 having an infrared sensor 5 mounted
thereon is in the form of a rhomboid (or a square) and
also serves to regulate the positions of adjacent heating
coils 3 each supported by the springs. The supporting
manner of the heating coils 3 is not limited to the support
by the springs and may be the supporting manner as set
forth in the first embodiment.
[0074] As described above, the induction heating
cooker 30 according to the second embodiment is pro-
vided with a plurality of heating coils 3 that are selectively
determined by a user to place an object to be heated 2
thereon in such a manner that the object to be heated 2
is placed on a position substantially above two or more
adjacent heating coils 3 so as to be heated by such heat-
ing coils 3. In such a configuration, because each infrared
sensor 5 is positioned between adjacent heating coils 3,
the object to be heated 2 can be placed above both the
heating coils 3 and the infrared sensor 5. In particular,
one infrared sensor 5 is disposed for every four heating
coils 3 adjacent to one another in the longitudinal and
transverse directions and also disposed on an intersec-
tion of two lines that diagonally connect the four heating
coils 3. Accordingly, the one infrared sensor 5 is disposed
in proximity to two adjacent heating coils 3, thus making
it possible to control the temperature of the object to be
heated 2 while detecting the temperature of the object to
be heated 2 placed above the two or more adjacent heat-
ing coils 3 using the infrared sensor 5 disposed in prox-
imity thereto. Also, the object to be heated 2 can be avoid-
ed from being abnormally heated to thereby enhance the

safety.
[0075] Also, the number of installation of the infrared
sensors 5 can be reduced rather than mounting an infra-
red sensor 5 to each of the heating coils 3. Further, by
providing an infrared sensor 5 on an intersection of two
lines that diagonally connect four adjacent heating coils
3, two columns of which are arrayed in the longitudinal
direction and two rows of which are arrayed in the trans-
verse direction, the heating coils 3 and the infrared sensor
5 can be tightly arrayed while effectively utilizing a dead
space between the circular coils, thus making it possible
to make the whole appliance compact. In addition, be-
cause the number of installation of the infrared sensors
5 can be reduced, the appliance cost can be also re-
duced.
[0076] Also, the holder 15 for mounting the infrared
sensor 5 thereon is in the form of a rhomboid (or a square)
and can regulate the positions of adjacent heating coils
3 each supported by the springs. Because of this, the
distance between the heating coils 3 and the infrared
sensor 5 is made constant without becoming long and,
accordingly, the temperature of the object to be heated
2 that is likely to increase at a location above each heating
coil 3 can be stably and accurately detected by the infra-
red sensor 5. As a result, the object to be heated 2 can
be avoided from being abnormally heated to thereby en-
hance the safety.
[0077] Also, the four heating coils 3 adjacent to one
another in the longitudinal and transverse directions are
related to the infrared sensor 3 disposed on an intersec-
tion of two lines that diagonally connect those heating
coils 3, and related information is registered in the con-
troller 7 in advance. The controller 7 makes use of the
infrared sensor 5 related to the heating coils 3 for tem-
perature control, thereby making it possible to accurately
detect the temperature of the object to be heated 2 using
the infrared sensor 5 positioned in proximity to the heating
coils 3. In the second embodiment, the case where one
infrared sensor 5 is related to four heating coils 3 adjacent
to one another in the longitudinal and transverse direc-
tions and utilized for temperature control has been ex-
plained, but the number of the heating coils 3 to be related
is not limited to only such a case. If at least one infrared
sensor is related to two adjacent heating coils, the heating
control can be performed using the at least one infrared
sensor positioned in proximity to and related to the two
adjacent heating coils in heating the object to be heated
using such heating coils.

(Embodiment 3)

[0078] Fig. 7 is a top plan view of an induction heating
cooker according to an embodiment of the present in-
vention as viewed from an upper surface of a top plate
on which an object to be heated is placed, showing an
arrangement of a number of heating coils and a number
of infrared sensors employed as an example of a tem-
perature detector. Fig. 8 is a block diagram showing a
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partial cross-sectional configuration and a circuit config-
uration of the induction heating cooker according to the
third embodiment.
[0079] The induction heating cooker 40 according to
the third embodiment differs from the induction heating
cooker 20 according to the first embodiment referred to
above in that a plurality of infrared sensors are disposed
in such a manner that at least two infrared sensors having
different detection temperature ranges are present below
an object to be heated.
[0080] A crystallized glass used for the top plate 1 has
a transmittance of about 90% in, for example, a wave-
length range of 0.5-2.5 mm and, accordingly, infrared rays
of this wavelength range emitted from the object to be
heated 2 pass through the top plate 1 and are detected
by the infrared sensors.
[0081] The infrared sensors include thermal type ones
and quantum type ones. Although the quantum type in-
frared sensors are faster in response speed and higher
in sensitivity than the thermal type infrared sensors, the
former have a spectral sensitivity of a narrow wavelength
range because they are made up of semiconductor ele-
ments. Accordingly, the quantum type infrared sensors
have different sensitive temperature ranges depending
on the kind of quantum types.
[0082] If the quantum type infrared sensors are made
up of compound semiconductors, the sensitivity wave-
lengths can be changed by changing the composition or
composition ratio. The infrared sensors output a signal
proportional to the amount of infrared energy detected
thereby, i.e., a signal proportional to the fourth power of
the temperature of the object to be heated 2 in accord-
ance with the Stefan-Boltzmann law.
[0083] Because an AD converter for converting a volt-
age of 0-5V at a resolution of, for example, 10 bits is
generally used to detect the voltage of a voltage signal
used in the appliance, the range is narrow and saturates
with a temperature change of about 50-100K.
[0084] Also, the amount of infrared energy emitted
from an object is determined by the temperature thereof
and increases and is extended on a short-wavelength
side with an increase in temperature.
[0085] For this reason, in the third embodiment, a
range of 80°C-250°C is divided into two and a low-tem-
perature detection range of 80°C-150°C is detected by
low-temperature detecting infrared sensors 16, in each
of which a detector element InAs having a detection
wavelength of 1-3.5 mm is employed, while a high-tem-
perature detection range of 150 °C-250 °C is detected
by high-temperature detecting infrared sensors 17, in
each of which a detector element Si having a detection
wavelength of 0.3-1.1 mm is employed. That is, two kinds
of infrared sensors having different detection tempera-
ture ranges are used as the infrared sensors employed
as an example of the temperature detectors.
[0086] The infrared sensors 16, 17 are disposed below
the centers of respective heating coils 3 and screwed to
respective heating coil holders 6 so as to monitor through

a roughly central portion of the heating coils 3. Each of
the infrared sensors is integrated with one of the heating
coils to form a heating coil unit.
[0087] Of the heating coils 3 arrayed in the longitudinal
and transverse directions, the heating coils 3 arrayed on
the outermost periphery are each provided with a high-
temperature detecting infrared sensor 17 having a high-
temperature detection range. Also, the heating coils 3
arrayed inside and adjacent to the outermost periphery
are each provided with a low-temperature detecting in-
frared sensor 16 having a low-temperature detection
range, and the heating coils 3 arrayed further inside them
are each provided with a high-temperature detecting in-
frared sensor 17 having a high-temperature detection
range.
[0088] In the third embodiment, a configuration in
which nine columns of heating coils 3 and five rows of
heating coils 3 are respectively arrayed in the longitudinal
direction and in the transverse direction has been taken
as an example, but with an increase in the number of the
heating coils 3 in the longitudinal and transverse direc-
tions, a configuration in which a plurality of infrared sen-
sors having different temperature detection ranges are
alternately arrayed inward from the outermost periphery
is employed.
[0089] The operation and function of the induction
heating cooker 30 of the above-configuration are ex-
plained hereinafter.
[0090] As shown in Fig. 7, a user first places an object
to be heated 2 on the top plate 1 so that three outermost
heating coils 3 and one heating coil 3 inside them may
be positioned below the object to be heated 2. Each ob-
ject detector 13 causes a weak detection signal to flow
through a corresponding one of all the heating coils 3 to
detect whether a load is present or absent above the
corresponding heating coil 3, based on a change in cur-
rent detected thereby.
[0091] If a determination is made that an object to be
heated 2 has been placed on a location substantially
above two or more adjacent heating coils 3 and that, of
the two or more adjacent heating coils 3, at least one
high-temperature detecting infrared sensor 17 for detect-
ing the high-temperature detection region and at least
one low-temperature detecting infrared sensor 16 for de-
tecting the low-temperature detection region are present,
the controller 7 displays on the operation display 4 a mes-
sage indicating that the object to be heated 2 has been
placed and the heating can be started to urge the user
to start heating.
[0092] The heating coils 3 having respective infrared
sensors 16 for detecting the low-temperature detection
region and those having respective infrared sensors 17
for detecting the high-temperature detection region are
all registered in a microcomputer of the controller 7 in
advance. When the user performs a heating start oper-
ation, high-frequency magnetic fields are generated by
a plurality of heating coils 3 located below the object to
be heated 2 so that the object to be heated 2 may be
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heated by eddy currents caused by the high-frequency
magnetic fields.
[0093] When the temperature of the object to be heated
2 is increased by the heating, infrared rays corresponding
to the temperature are emitted from a bottom surface of
the object to be heated 2. In general, the infrared energy
emitted from an object is determined by the temperature
of the object and also increases and is extended on a
short-wavelength side with an increase in temperature.
[0094] If the temperature of the object to be heated 2
ranges from 80°C to 150°C, the infrared radiant energy
of a wavelength range not greater than about 2.5 mm
enters the low-temperature detecting infrared sensors
16, in which an InAs having a detection sensitivity at
wavelengths of 1-3.5 mm is employed to detect the low-
temperature detection range, and respective detection
outputs are inputted to the controller 7, which in turn es-
timates the temperature of the object to be heated 2.
[0095] Also, if the temperature of the object to be heat-
ed 2 ranges from 150°C to 250°C, the infrared radiant
energy of a wavelength range not greater than about 1
mm enters the high-temperature detecting infrared sen-
sors 17, in which an Si having a detection sensitivity at
wavelengths of 0.3-1.1 mm is employed to detect the
high-temperature detection range, and respective detec-
tion outputs are inputted to the controller 7, which in turn
estimates the temperature of the object to be heated 2.
[0096] This is because the input energy to the infrared
detecting elements contributes to the emissivity repre-
sented by Planck’s law. In this way, the temperature of
the object to be heated 2 can be detected widely.
[0097] As described above, the quantum type infrared
sensors used in the third embodiment are faster in re-
sponse speed and higher in sensitivity than other infrared
sensors, but the former have a spectral sensitivity of a
narrow wavelength range because they are made up of
semiconductor elements. Part of the quantum type infra-
red sensors are employed as low-temperature detecting
infrared sensors 16 for detecting a low-temperature de-
tection range of 80°C-150°C and others are employed
as high-temperature detecting infrared sensors 17 for de-
tecting a high-temperature detection range of 150°C-
250°C. That is, the infrared sensors are arrayed so that
at least two infrared sensors 16, 17 having different tem-
perature detection ranges may be present below an ob-
ject to be heated 2. By doing so, the infrared sensors 16,
17 having respective temperature detection ranges com-
plement each other to work in respective temperature
ranges sensitive to infrared rays, thereby making it pos-
sible to realize wide and highly sensitive temperature de-
tection with respect to the object to be heated 2 placed
above them. Accordingly, varying styles of cooking such
as, for example, low-temperature cooking, cooking by
frying, cooking by grilling and the like can be performed
at a proper temperature to thereby enhance the usability.
[0098] Also, because the temperature of the object to
be heated 2 can be detected more accurately and con-
trolled so as not to abnormally heat the object to be heat-

ed 2, the safety can be enhanced.
[0099] Further, the infrared sensors mounted to the
outermost heating coils 3 have the high-temperature de-
tection range and the infrared sensors mounted to the
heating coils 3 inside them have the low-temperature de-
tection range. By this configuration, when an object to be
heated 2 is placed above the outermost heating coils 3,
temperatures in the high-temperature range can be ac-
curately detected using the infrared sensors 17 having
the high-temperature detection range. Accordingly, the
object to be heated 2 can be controlled so as not to be
abnormally heated at the periphery of the appliance,
thereby making it possible to prevent seasonings, mate-
rials for cooking, kitchen utensils and the like placed
around the appliance from being excessively thermally
affected and to further enhance the safety.
[0100] Also, in the third embodiment, two kinds of in-
frared sensors having different temperature detection
ranges are used, but the number of installation of each
kind of infrared sensors can be made lesser than the
number of the heating coils, thus making it possible to
reduce the appliance cost.

(Embodiment 4)

[0101] Fig. 9 is a perspective view showing a positional
relationship between a pan (an example of an object to
be heated) and heating coils of an induction heating cook-
er according to a fourth embodiment of the present in-
vention. The fourth embodiment is an embodiment in
which the size of a plurality of heating coils 3 arrayed in
the above-described first to third embodiments is referred
to. Accordingly, the heating coils 3 according to the fourth
embodiment are applicable to the induction heating cook-
ers according to the above-described first to third em-
bodiments.
[0102] In Fig. 9, the plurality of heating coils 3 are ar-
rayed widely below a top plate (not shown) and each of
the heating coils 3 is formed into a spiral coil (that is, a
circular coil) and has an external diameter of 50 mm. A
pan 2 that is an example of the object to be heated is
placed on the top plate (not shown). Although pans have
a variety of shapes and sizes, those used most frequently
have an external diameter of at least 150 mm. Fig. 9
depicts a pan having an external diameter of 150 mm.
[0103] Fig. 10 is a graph showing a relationship be-
tween coil diameters and loss rates of the heating coils
3 of the induction heating cooker according to the fourth
embodiment.
[0104] As shown in Fig. 10, when a heating coil 3 and
a pan 2 are expressed by an equivalent circuit of an in-
ductor of an inductance Ls and a resistor of a resistance
value Rs and when the resistance Rs of the heating coil
3 with no pan 2 placed is indicated by Rs (no pan) and
the resistance Rs of the heating coil 3 with the pan 2
placed is indicated by Rs (pan present), the heating coil
loss rate is indicated by Rs (no pan)/Rs (pan present)
and is a parameter indicating the heating efficiency of
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the heating coil 3.
[0105] The top plate is made of a crystallized glass
having a thickness of 3-4 mm and intended to hold a pan
2 placed thereon. In the fourth embodiment, the distance
between a bottom of the pan 2 and a surface of the heat-
ing coil 3 is set to 4.3 mm. The coupling between the pan
2 and the heating coil 3 becomes worse with a reduction
in coil external diameter of the heating coil 3 and, hence,
in order to compensate for it, the inductance is increased
by increasing the number of coil turns of the heating coil 3.
[0106] However, this results in an increase in thickness
of the heating coil 3 itself, which in turn substantially in-
creases the distance (for example, the average distance)
between the heating coil 3 and the pan 2. Accordingly,
the worsening of the coupling cannot be compensated
for. As a result, the heating coil loss rate increases rap-
idly, followed by a reduction in heating efficiency. In order
to produce an induction heating cooker using such a heat-
ing coil, the heating coil loss rate is required to be within
at least 20%.
[0107] As shown in Fig. 10, if the coil external diameter
of the heating coil 3 is not greater than 35 mm, the heating
coil loss rate increases rapidly and exceeds 20%. The
coil external diameter of the heating coil 3 is required to
be 35 mm or more in order for the induction heating cook-
er to curb the heating coil loss rate below 20%.
[0108] Also, as shown in Fig. 9, in the induction heating
cooker according to the fourth embodiment, a plurality of
heating coils 3 are arrayed widely below the top plate
and those of the heating coils 3 on which the pan 2 has
been placed are identified by causing a detection current
to flow through each of the heating coils 3 so that the
identified heating coils 3 may be supplied with a high-
frequency current. By doing so, any of a variety of pans
can be placed on an arbitrary position of the top plate for
induction heating.
[0109] A heating coil 3 positioned below the center of
the pan 2 is supplied with electricity by detecting that the
pan 2 has been placed thereon, but whether or not the
pan 2 has been placed on a heating coil 3 positioned
below the periphery of the pan 2 is determined depending
on the degree of overlap between the pan 2 and the heat-
ing coil 3.
[0110] A reasonable criterion for determination is
whether or not about half of the heating coil 3 overlaps
with the pan 2.
[0111] Such a criterion for determination is based on
the degree of overlap between the pan 2 and the heating
coil 3 positioned below the periphery of the pan 2 and,
as indicated by oblique lines in Fig. 9, if a heating coil
positioned below the pan overlaps with the pan to a de-
gree slightly less than half the heating coil, this heating
coil 3 is supplied with no electricity.
[0112] For this reason, a portion of the pan 2 indicated
by the oblique lines in Fig. 9 is not induction heated and
is accordingly reduced in temperature, and a temperature
difference occurs between this portion and other portions
of the pan 2, thus giving rise to uneven cooking. The

influence of this uneven cooking increases with a reduc-
tion in pan diameter relative to the coil diameter of the
heating coil 3. In other words, the influence increases
with an increase in coil diameter relative to the pan di-
ameter.
[0113] In the case where a pan with a diameter of 150
mm, an example of a small diameter, having the most
influence in view of the frequency of use is used, if the
area of the portion indicated by the oblique lines in Fig.
9, i.e., the area of half a surface of the heating coil 3
confronting the pan 2 is not greater than 10% of the pan
bottom surface area, uneven cooking can be reduced to
a level of little concern.
[0114] If the coil external diameter of the heating coil
3 is 67 mm, half of the area of the surface of the heating
coil 3 confronting the pan 2 is 1,763 mm2 and not greater
than 10% of a bottom area 17,671 mm2 of the pan diam-
eter of 150 mm.
[0115] As described above, by setting the coil external
diameter of the heating coil 3 to range from 35 mm to 67
mm, even if an object to be heated such as a cooking
container of varying size is placed on an arbitrary position
of the top plate for induction heating, not only can uneven
cooking be reduced, but an induction heating cooker hav-
ing a high heating efficiency can be also provided. A heat-
ing coil 3 having an external diameter of 35 mm or 67
mm has a circumferential length of 110 mm or 210 mm,
respectively.
[0116] Although in the fourth embodiment the heating
coil has been described as being in the form of a spiral
(circle), if a heating coil has a circumferential length in
the range (generally in the range from 110 mm to 210
mm) corresponding to the external diameter range of the
circular heating coil as set forth in the fourth embodiment,
a heating coil in the form of another shape such as, for
example, an ellipse, a square or a triangle can naturally
produce similar effects. The reason for this is that be-
cause the nature of the heating coil has a relationship
with the number of coil turns, heating coils of the same
circumferential length generally have the similar nature
irrespective of their shapes.
[0117] Although in the embodiments referred to above
a configuration in which a plurality of heating coils 3 are
arrayed below the top plate in the longitudinal and trans-
verse directions has been taken as an example, the heat-
ing coils 3 may be arrayed in varying patterns. It is suffi-
cient if the plurality of heating coils 3 are arrayed in a
plurality of directions crossing each other. By way of ex-
ample, the plurality of heating coils 3 may be arrayed in
the longitudinal direction and in an oblique direction or in
oblique directions crossing each other. Also, the heating
coils may be each in the form of a hexagon and all arrayed
in the form of a honeycomb shape so that sides of one
hexagon may be each adjacent to one side of a different
hexagon. In any case, it is sufficient if the plurality of
heating coils are arrayed uniformly and widely in a regular
pattern and, accordingly, a variety of configurations can
be employed.
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[0118] Also, a configuration in which a plurality of heat-
ing coils 3 are disposed in the longitudinal and transverse
directions and a plurality of infrared sensors 5 are dis-
posed below the centers of alternate heating coils 3 in
the longitudinal and transverse directions has been taken
as an example, but various other configurations may be
employed if the number of installation of the infrared sen-
sors 5 is less than the number of the heating coils 3. By
way of example, a configuration in which each infrared
sensor 5 is disposed below the center of every other heat-
ing coil 3 in at least one of a plurality of directions crossing
each other may be employed.
[0119] Further, in a configuration in which the infrared
sensors 5 are disposed only outside the heating coils 3,
each infrared sensor 5 may be disposed at a location
equally spaced from at least three adjacent heating coils
3. In this configuration, because each infrared sensor 5
can be related to the three heating coils 3, the tempera-
ture of an object to be heated 2 placed above any of the
three heating coils 3 can be accurately detected by the
adjacent infrared sensor 5 related thereto. In the config-
uration shown in Fig. 5, each infrared sensor 5 is dis-
posed at a location equally spaced from four heating coils
3.
[0120] Also, each infrared sensor 5 may be disposed
at a remove from the location equally spaced from at
least three adjacent heating coils 3. In this configuration,
the infrared sensor 5 can be related to the nearest heating
coil 3 of the three heating coils 3 and the temperature of
the object to be heated 2 can be accurately detected
using the infrared sensor 5 related to the heating coil 3
on which the object to be heated 2 has been placed.
[0121] In addition, each infrared sensor 5 may be dis-
posed between two adjacent heating coils 3. In this con-
figuration, the infrared sensor 5 can be related to the two
adjacent heating coils 3 and the temperature of the object
to be heated 2 can be accurately detected using the in-
frared sensor 5 related to the heating coils 3.
[0122] As described above, the induction heating
cooker according to the present invention includes a
number of heating coils, some of which are determined
by a user to place an object to be heated thereon, and
the heating coils on which the object to be heated has
been placed are first detected and only such heating coils
are subsequently activated. In this configuration, the tem-
perature of the object to be heated can be accurately
detected by the temperature detectors and, hence, the
present invention is effective for an induction heating
cooker having a number of heating coils.
[0123] Any combination of the various embodiments
referred to above can produce respective effects.
[0124] Although the present invention has been fully
described by way of preferred embodiments with refer-
ence to the accompanying drawings, it is to be noted here
that various changes and modifications will be apparent
to those skilled in the art. Therefore, unless such changes
and modifications otherwise depart from the scope of the
present invention as set forth in the appended claims,

they should be construed as being included therein.

Explanation of Reference Numerals

[0125]

1 top plate
2 object to be heated
3 heating coil
4 operation display
5 infrared sensor
6 heating coil holder
7 controller
8 commercially available power source
9 rectifying and smoothing portion
10 inverter circuit
11 input current detector
12 resonance voltage detector
13 detector for detecting an object to be heat-

ed
14 heating coil support
15 holder
16 low-temperature detecting infrared sensor
17 high-temperature detecting infrared sen-

sor
20, 30, 40 induction heating cooker
51 infrared detecting element
52 operational amplifier
53, 54 resistor
55 infrared detection signal
91 full-wave rectifier
92 choke coil
93 smoothing capacitor
101 switching element
102 diode
103 resonance capacitor

Claims

1. An induction heating cooker comprising:

a top plate (1) on which an object (2) to be heated
is placeable;
a plurality of heating coils (3) disposed adjacent
to one another below the top plate (1) to gener-
ate inductive magnetic fields to heat the object
(2) to be heated;
a plurality of temperature detectors (5) operable
to detect a temperature of the object (2) to be
heated; and
a controller (7) operable to control operating
states of the heating coils (3) based on detection
results of the temperature detectors (5), wherein
the plurality of temperature detectors (5) are dis-
posed below the top plate (1) so that:

at least one of the temperature detectors (5)
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is positioned below the object (2) to be heat-
ed when the object (2) to be heated is placed
above two heating coils (3) adjacent to each
other; and
the number of the temperature detectors (5)
is less than the number of the heating coils
(3), characterised in that the temperature
detectors (5) are each mounted to a central
portion of one of the heating coils (3), but at
least one of the heating coils (3) has no tem-
perature detector (5), wherein each of the
heating coils (3) has a circumferential length
within a range of a circumferential length of
a circle having an external diameter that
ranges from 35 mm to 67 mm.

2. The induction heating cooker according to claim 1,
wherein the plurality of heating coils (3) are arrayed
in a plurality of directions crossing each other and
the temperature detectors (5) are mounted to alter-
nate heating coils (3) in one of the plurality of direc-
tions.

Patentansprüche

1. Induktionsheizkocher, umfassend:

eine Deckplatte (1), auf der ein zu erwärmender
Gegenstand (2) platzierbar ist;
mehrere Heizspulen (3), die zueinander be-
nachbart unterhalb der Deckplatte (1) angeord-
net sind, um induktive Magnetfelder zu erzeu-
gen, um das zu erwärmende Objekt (2) zu er-
wärmen;
mehrere Temperaturdetektoren (5), die betreib-
bar sind, um eine Temperatur des zu erwärmen-
den Objekts (2) zu erfassen; und
eine Steuervorrichtung (7), die betreibbar ist, um
Betriebszustände der Heizspulen (3) basierend
auf Erfassungsergebnissen der Temperaturde-
tektoren (5) zu steuern,
wobei die mehreren Temperaturdetektoren (5)
unterhalb der Deckplatte (1) so angeordnet sind,
dass:

wenigstens einer der Temperaturdetekto-
ren (5) unterhalb des zu erwärmenden Ob-
jekts (2) angeordnet ist, wenn das zu erwär-
mende Objekt (2) über zwei zueinander be-
nachbarten Heizspulen (3) platziert wird;
und
die Anzahl der Temperaturdetektoren (5)
kleiner ist als die Anzahl der Heizspulen (3),

dadurch gekennzeichnet, dass
die Temperaturdetektoren (5) jeweils an einem
zentralen Teil einer der Heizspulen (3) montiert

sind, jedoch wenigstens eine der Heizspulen (3)
keinen Temperaturdetektor (5) aufweist, wobei
jede der Heizspulen (3) eine Umfangslänge in-
nerhalb eines Bereichs einer Umfangslänge ei-
nes Kreises mit einem Außendurchmesser im
Bereich von 35 mm bis 67 mm aufweist.

2. Induktionsheizkocher nach Anspruch 1, wobei die
mehreren Heizspulen (3) in mehreren einander kreu-
zenden Richtungen angeordnet sind und die Tem-
peraturdetektoren (5) an jeder zweiten Heizspule (3)
in einer der mehreren Richtungen montiert sind.

Revendications

1. Cuiseur à chauffage par induction comprenant:

une plaque supérieure (1) sur laquelle un objet
(2) à chauffer peut être placé;
une pluralité de bobines de chauffage (3) dispo-
sées de manière adjacente les unes aux autres
au-dessous de la plaque supérieure (1) pour gé-
nérer des champs magnétiques inductifs pour
chauffer l’objet (2) à chauffer;
une pluralité de détecteurs de température (5)
permettant de détecter une température de l’ob-
jet (2) à chauffer; et
un dispositif de commande (7) permettant de
commander des états de fonctionnement des
bobines de chauffage (3) sur la base des résul-
tats de détection des détecteurs de température
(5),
dans lequel la pluralité de détecteurs de tempé-
rature (5) est disposée au-dessous de la plaque
supérieure (1) de telle sorte que:

au moins un des détecteurs de température
(5) est positionné au-dessous de l’objet (2)
à chauffer lorsque l’objet (2) à chauffer est
placé au-dessus de deux bobines de chauf-
fage (3) adjacentes l’une à l’autre; et
le nombre des détecteurs de température
(5) est inférieur au nombre des bobines de
chauffage (3),

caractérisé en ce que
les détecteurs de température (5) sont chacun
montés sur une partie centrale de l’une des bo-
bines de chauffage (3), mais au moins l’une des
bobines de chauffage (3) n’a pas de détecteur
de température (5), chacune des bobines de
chauffage (3) possédant une longueur circonfé-
rentielle dans une plage d’une longueur circon-
férentielle d’un cercle ayant un diamètre externe
dans une plage de 35 mm à 67 mm.

2. Cuiseur à chauffage par induction selon la revendi-
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cation 1, dans lequel la pluralité de bobines de chauf-
fage (3) est disposée en réseau dans une pluralité
de directions se croisant mutuellement et les détec-
teurs de température (5) sont montés sur des bobi-
nes de chauffage alternées (3) dans une direction
parmi la pluralité de directions.
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