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(54) INDUCTION COOKER

(57) A main control unit displays a low heat range, a detected, the main control unit determines that the input

moderate heat range, and a high heat range of a plurality
of display windows 15a of a heating power display unit
15 in different display colors, determines that an input
mode is for coarse adjustment of heating power when a
heating level is inputted from a key switch, determines a
display window 15a for the set heating level, and makes
brighter the display windows 15a up to the determined
display window 15a. When switching of the heating level
to a heating level for fine adjustment of heating power is

mode is for fine adjustment of heating power, switches
the display windows 15a to the display color belonging
to the region that had been lastly brightened up, deter-
mines heating levels for fine adjustment defined in the
range, determines a display window 15a for one of the
heating levels for fine adjustment that is the same as or
approximate to the set heating level, and makes brighter
the display windows 15a up to the determined display
window 15a.
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Description
Technical Field

[0001] The presentinvention relates to a heating pow-
er display unit included in an induction cooking system,
and more specifically to an induction cooking system ca-
pable of displaying and setting heating power, which has
been set on the heating power display unit, to a further
finer degree.

Background Art

[0002] Conventional induction cooking systems gen-
erally set the heating power to be controlled from mini-
mum heating power (100 W) to maximum heating power
(2500 W) in which each setting value is set in a rough
manner. When performing fine adjustment of heating
power, inputting means for fine adjustment of heating
power enables fine adjustment of heating power within
the range of 100 W to 2500 W (see Patent Literature 1,
for example).

Citation List
Patent Literature

[0003] Patent Literature 1: Japanese Unexamined
Patent Application Publication No. 2003-297541 (p. 5
and Figs. 1 and 2)

Summary of Invention
Technical Problem

[0004] In such a conventional induction cooking sys-
tem, however, it is difficult to visually recognize to what
extent the heating level has been switched. Moreover,
for visual recognition, for example, a numerical display
unit needs to be provided, leading to an increase in the
required cost.

The presentinvention is directed to solve the above prob-
lem and to provide an induction cooking system in which
the degree of fine adjustment of heating power is visually
recognizable without increase in cost.

Solution to Problem

[0005] An induction cooking system according to the
present invention includes heat-inputting means setting
a heat level from among rough heating levels that can
be set to a heating coil configured to heat a heating load
by induction; switching means switching the heating level
that is set by the heat-inputting means to a corresponding
one of heating levels for fine adjustment; heat-displaying
means including a plurality of display windows that are
provided for each of a low heat range, a moderate heat
range, and a high heat range, the ranges being defined
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on the basis of the rough heating levels that can be set
to the heating coil; first display-controlling means display-
ing the low heat range, the moderate heat range, and the
high heat range each having the plurality of display win-
dows in the heat-displaying means in different display
colors, determining that an input mode is for coarse ad-
justment of heating power when a heating levelis inputted
from the heat-inputting means, determining a display win-
dow for the set heating level, and making display windows
from a display window in a lowest heating level in the
input mode for coarse adjustment of heating power up
to the determined display window for the set heating level
brighter; and second display-controlling means deter-
mining that the input mode is for fine adjustment of heat-
ing power when detecting the switching of the heating
level to the corresponding one of the heating levels for
fine adjustment performed by the switching means,
changing color of all the display windows to a display
color of the range in which the display window that had
been lastly brightened up by the first display-controlling
means belongs, determining heating levels of the fine
adjustment in the range, determining a display window
for the determined heating level for the fine adjustment
that is the same as or approximate to the set heating
level, and making display windows from a display window
in a lowest heating level for fine adjustment in the input
mode for fine adjustment of heating power up to the de-
termined display window brighter.

Advantageous Effects of Invention

[0006] According to the presentinvention, the low heat
range, the moderate heat range, and the high heat range
each having the plurality of display windows in the heat-
displaying means are displayed in different display
colors. When a heating level is inputted from the heat-
inputting means, it is determined that the input mode is
for coarse adjustment of heating power. Furthermore, a
display window for the set heating level is determined,
and display windows from a display window in a lowest
heating level in the input mode for coarse adjustment of
heating power up to the determined display window for
the set heating level are made brighter. When the switch-
ing of the heating level to heating levels for fine adjust-
ment performed by the switching means is detected, it is
determined that the input mode is for fine adjustment of
heating power, and all of the display windows are
switched to the display color of the range in which the
range that had been lastly brightened up by the first dis-
play-controlling means belongs. Furthermore, heating
levels for fine adjustment defined for the range are de-
termined, a display window for one of the heating levels
for fine adjustment that is the same as or approximate to
the set heating level is determined, and display windows
from a display window in a lowest heating level for fine
adjustment in the input mode for fine adjustment of heat-
ing power up to the determined display window are made
brighter. Thus, in fine adjustment of heating power, the
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degree of fine adjustment of heating power is visually
recognizable without a significant increase in cost,
whereby an induction cooking system with high user us-
ability is provided.

Brief Description of Drawings
[0007]

[Fig. 1] Fig. 1 is a block diagram illustrating an outline
configuration of an induction cooking system accord-
ing to Embodiment 1 of the present invention.

[Fig. 2] Fig. 2 is a diagram illustrating exemplary dis-
plays indicated on a heating power display unit of
the induction cooking system according to Embodi-
ment 1.

[Fig. 3] Fig. 3 is a diagram illustrating exemplary dis-
plays indicated on a heating power display unit of an
induction cooking system according to Embodiment
2.

[Fig. 4] Fig. 4 is a diagram illustrating exemplary dis-
plays indicated on a heating power display unit of an
induction cooking system according to Embodiment
3 of the present invention.

[Fig. 5] Fig. 5 includes a diagram illustrating an ex-
emplary display indicated on a heating power display
unit of an induction cooking system according to Em-
bodiment 4 of the present invention and a diagram
illustrating an exemplary operation when switching
from an input mode for coarse adjustment of heating
power to an input mode for fine adjustment of heating
power.

[Fig. 6] Fig. 6 includes a diagram illustrating an ex-
emplary display indicated on the heating power dis-
play unit of the induction cooking system according
to Embodiment 4 and a diagram illustrating an ex-
emplary operation when switching from the input
mode for fine adjustment of heating power to the
input mode for coarse adjustment of heating power.
[Fig. 7] Fig. 7 is a flowchart illustrating the operation
of the induction cooking system according to Em-
bodiment 4.

[Fig. 8] Fig. 8 is a flowchart continued from Fig. 7.
[Fig. 9] Fig. 9 includes a diagram illustrating an ex-
emplary display indicated on a heating power display
unit of an induction cooking system according to Em-
bodiment 5 of the present invention and a diagram
illustrating an exemplary operation when switching
from the input mode for fine adjustment of heating
power to the input mode for coarse adjustment of
heating power.

[Fig. 10] Fig. 10 is a flowchart illustrating the opera-
tion of the induction cooking system according to
Embodiment 5.

[Fig. 11] Fig. 11 is a flowchart illustrating the opera-
tion of the induction cooking system according to
Embodiment 6.
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Description of Embodiments
Embodiment 1

[0008] Fig. 1 is a block diagram illustrating an outline
configuration of an induction cooking system according
to Embodiment 1 of the present invention.

Referring to the drawing, a heating coil 11 of the induction
cooking system is provided below a top plate (not illus-
trated) and is connected in series with a resonant capac-
itor 12. Aninverter 13 converts direct-current voltage into
high-frequency voltage on the basis of a driving signal
from a heating control unit 14 and supplies the high-fre-
quency current to a load circuit of the heating coil 11 and
the resonant capacitor 12. The heating control unit 14
generates the driving signal on the basis of a heating
power control from a main control unit 19 and drives the
inverter 13.

[0009] A heating power display unit 15 is provided at,
for example, the front edge of the top plate and has, for
example, nine display windows 15a on the top face there-
of. The display windows 15a are given different heating
level numbers from, for example, "1" to "9". A set of, for
example, a green LED, an orange LED, and a red LED
is provided at the back of each of the display windows
15a. Heating level 1 represents 100 W, heating level 2
represents 300 W, heating level 3 represents 500 W,
heating level 4 represents 750 W, heating level 5 repre-
sents 1000 W, heatinglevel 6 represents 1500 W, heating
level 7 represents 2000 W, heating level 8 represents
2500 W, and heating level 9 represents 3000 W. The
display windows 15a for heating levels 1 to 3, heating
levels 4 to 6, and heating levels 7 to 9 are classified as
belonging to a low heat range, a moderate heat range,
and a high heat range, respectively. When the heating
power display unit 15 is in a standby state, the display
windows 15a for heating levels 1 to 3 belonging to the
low heat range are lit in green, the display windows 15a
for heating levels 4 to 6 belonging to the moderate heat
range are lit in orange, and the display windows 15a for
heating levels 7 to 9 belonging to the high heat range are
litin red.

[0010] A key switch 16 functioning as heat-inputting
means is provided on, for example, a frame body provid-
ed on a front edge side of the top plate. An encoder knob
17 (heat-adjusting dial) also functioning as heat-inputting
means is provided on, for example, the front face of the
induction cooking system. The key switch 16 includes a
heating power UP key for increasing the heating power
and a heating power DN key for decreasing the heating
power. The encoder knob 17 is configured to increase
the heating power when rotated in a certain direction. A
mode switching switch 18 functioning as switching
means is provided adjacent to the key switch 16, for ex-
ample, and switches the heating power settings repre-
sented by the above heating level numbers (a mode for
coarse adjustment of heating power) to detailed heating
power settings (a mode for fine adjustment of heating
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power). The mode switching switch 18 is also responsible
for the switching from the mode for fine adjustment of
heating power to the mode for coarse adjustment of heat-
ing power.

[0011] The main control unit 19, which will be detailed
below in describing the operation, has functions as first
and second display-controlling means. When controlling
of the key switch 16 or the encoder knob 17 is detected,
the main control unit 19 determines that the input mode
is to be the input mode for coarse adjustment of heating
power. Then, the main control unit 19 controls the heating
control unit 14 such that a heating load is heated by in-
duction with the heating level that has been set by the
above control, and also controls the heating power dis-
play unit 15 such that display windows 15a up to the one
having the heating level number corresponding to the set
heating level become brighter still. The main control unit
19 has data on the low heat range, the moderate heat
range, and the high heat range associated with the heat-
ing power settings; heating powers for fine adjustment
that are defined for each of the ranges; and heating level
numbers associated with the heating powers for fine ad-
justment defined for each range.

[0012] When turning ON of the mode switching switch
18 is detected while the heating power display unit 15 is
performing display of the input mode for coarse adjust-
ment of heating power, the main control unit 19 deter-
mines the range to which the set heating level belongs
and determines the heating level of the fine adjustment
in that range, and determines the number of the deter-
mined heating level of the fine adjustment thatis the same
as or approximate to the set heating level. Subsequently,
the main control unit 19 controls the heating power dis-
play unit 15 such that all the display windows 15a come
to have a color corresponding to the determined range
and such that display windows 15a up to the one having
the determined heating level number become brighter
still. Thus, the mode is switched to the input mode for
fine adjustment of heating power.

[0013] Next, switching of heating power display ac-
cording to Embodiment 1 will be described with reference
to Fig. 2.

Fig. 2 is a diagram illustrating exemplary displays indi-
cated on the heating power display unit of the induction
cooking system according to Embodiment 1.

When the power is turned ON, the main control unit 19
controls the heating power display unit 15 to be in the
standby state with, for example, the display windows 15a
for heating levels 1 to 3 belonging to the low heat range
being green, the display windows 15a for heating levels
4 to 6 belonging to the moderate heat range being or-
ange, and the display windows 15a for heating levels 7
to 9 belonging to the high heat range being red as illus-
trated in (a) of Fig. 2. In this state, when heating level 2
is set with the key switch 16 or the encoder knob 17, the
main control unit 19 controls the display windows 15a for
heating levels 1 and 2 belonging to the low heat range
to become brighter still as illustrated in (b). When heating
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level 4 is set, the main control unit 19 controls all the
display windows 15a belonging to the low heat range
(green) to become brighter still and also controls the dis-
play window 15a for heating level 4 belonging to the mod-
erate heat range (orange) to become brighter still as il-
lustrated in (¢). When heating level 8 is set, the main
control unit 19 controls each of the display windows 15a
up to the one for heating level 8 belonging to the high
heat range (green, orange, and red) to become brighter
as illustrated in (d). These are states of the input mode
for coarse adjustment of heating power resulting from
settings set by the key switch 16 or the encoder knob 17.
[0014] When the mode switching switch 18 is detected
to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (b), the main control unit 19 deter-
mines that the mode has been switched to the input mode
for fine adjustment of heating power and switches the
display to a display for fine adjustment of heating power.
In this case, the main control unit 19 determines heating
level 2 as belonging to the low heat range, determines
heating levels for fine adjustment that are defined for that
range, and determines the number of the determined
heating level of the fine adjustment that is the same as
or approximate to the set heating level to be "5". Subse-
quently, the main control unit 19 controls the heating pow-
er display unit 15 such that all the display windows 15a
turn green and the display windows 15a up to the one
for the determined heating level 5 become brighter still.
Subsequently, when, for example, heating level 6 is set
with the key switch 16, the main control unit 19 controls
the heating control unit 14 such that the heating load is
heated by induction with a heating power (electric power)
corresponding to heating level 6, and makes the display
window 15a for heating level 6 brighter also.

[0015] When the mode switching switch 18 is detected
to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (c), the main control unit 19 deter-
mines that the mode has been switched to the input mode
for fine adjustment of heating power and switches the
display to a display for fine adjustment of heating power.
In this case, the main control unit 19 determines heating
level 4 as belonging to the moderate heat range, deter-
mines heating levels for fine adjustment that are defined
for that range, and determines the number of the deter-
mined heating level of the fine adjustment thatis the same
as or approximate to the set heating level to be "3". Sub-
sequently, the main control unit 19 controls the heating
power display unit 15 such that all the display windows
15a turn orange and the display windows 15a up to the
one for the determined heating level 3 become brighter
still. Subsequently, when, for example, heating level 2 is
set with the key switch 16, the main control unit 19 con-
trols the heating control unit 14 such that the heating load
is heated by induction with a heating power (electric pow-
er) corresponding to heating level 2, and makes the dis-
play windows 15a for heating levels 1 and 2 brighter.
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[0016] Whenthe mode switching switch 18 is detected
to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (d), the main control unit 19 deter-
mines that the mode has been switched to the input mode
for fine adjustment of heating power, as in the above
case, and switches the display to a display for fine ad-
justment of heating power. In this case, the main control
unit 19 determines heating level 8 as belonging to the
high heat range, determines heating levels for fine ad-
justment that are defined for that range, and determines
the number of the determined heating level of the fine
adjustment that is the same as or approximate to the set
heating level to be "6". Subsequently, the main control
unit 19 controls the heating power display unit 15 such
that all the display windows 15a turn red and the display
windows 15a up to the one having the determined heating
level number "6" become brighter still. Subsequently,
when, for example, heating level 7 is set with the encoder
knob 17, the main control unit 19 controls the heating
control unit 14 such that the heating load is heated by
induction with a heating power (electric power) corre-
sponding to heating level 7, and makes the display win-
dow 15a for heating level brighter also.

[0017] As described above, when the input mode for
coarse adjustment of heating power is switched to the
input mode for fine adjustment of heating power in Em-
bodiment 1, the range to which the set heating level be-
longsis determined, the heating levels for fine adjustment
that are defined for that range are determined, and the
number of the determined heating level of the fine ad-
justment that is the same as or approximate to the set
heating level is determined. Furthermore, the heating
power display unit 15 is controlled such that all the display
windows 15a come to have a color corresponding to the
range to which the set heating level belongs and such
that the display windows 15a up to the one having the
determined heating level number become brighter still.
Thus, in fine adjustment of heating power, the degree of
fine adjustment of heating power is visually recognizable
without a significant increase in cost, whereby an induc-
tion cooking system with high user usability is provided.

Embodiment 2

[0018] In Embodiment 1, when the mode is switched
to the input mode for fine adjustment of heating power in
a state where a heating level is set, all the display win-
dows 15a are made to have a color of the range corre-
sponding to the set heating level and the display windows
15a up to the one having the heating level number cor-
responding to the set heating level are made brighter still.
InEmbodiment 2, inthe input mode for coarse adjustment
of heating power and in the input mode for fine adjustment
of heating power, heating powers (electric powers) are
displayed near all the respective display windows 15a.

[0019] A heating power display unit 15 according to
Embodiment 2 includes nine display windows 15a as in
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the above case. In the standby state, display windows
15a for heating levels 1 to 3 belonging to the low heat
range are lit in green, display windows 15a for heating
levels 4 to 6 belonging to the moderate heat range are
litin orange, and display windows 15a for heating levels
7 to 9 belonging to the high heat range are lit in red.
Furthermore, heating powers (electric powers) that are
defined in correspondence with the heating level num-
bers are displayed under the respective display windows
15a.

[0020] Switching of heating power display according
to Embodiment 2 will now be described with reference
to Fig. 3. The configuration of the induction cooking sys-
tem is the same as that in Embodiment 1 illustrated in
Fig. 1.

Fig. 3 is a diagram illustrating exemplary displays indi-
cated on the heating power display unit of the induction
cooking system according to Embodiment 2.

When the power is turned ON, the main control unit 19
controls the heating power display unit 15 to be in the
standby state with, asillustrated in (a) of Fig. 3, the display
windows 15a for the low heat range being green, the
display windows 15a for the moderate heat range being
orange, and the display windows 15a for the high heat
range being red. In this state, the main control unit 19
displays heating powers (electric powers) that are de-
fined in correspondence with the heating level numbers
under the respective display windows 15a. In this case,
100 W is displayed under the display window 15a for
heating level 1, 300 W is displayed under the display
window 15a for heating level 2, 500 W is displayed under
the display window 15a for heating level 3, 750 W is dis-
played under the display window 15a for heating level 4,
1000 W is displayed under the display window 15a for
heating level 5, 1500 W is displayed under the display
window 15afor heatinglevel 6, 2000 W is displayed under
the display window 15a for heating level 7, 2500 W is
displayed under the display window 15a for heating level
8, and 3000 W is displayed under the display window
15a for heating level 9.

[0021] When the mode switching switch 18 is detected
to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (b), the main control unit 19 deter-
mines that the mode has been switched to the input mode
for fine adjustment of heating power and switches the
display to a display for fine adjustment of heating power.
In this case, the main control unit 19 determines heating
level 2 as belonging to the low heat range, determines
heating levels for fine adjustment (100 W, 150 W, 200
W, 250 W, 300 W, 350 W, 400 W, 450 W, and 500 W)
that are defined for the respective heating level numbers
(1 to 9) given in that range, and determines the number
of the determined heating level of the fine adjustment
that is the same as or approximate to the set heating
level (300 W) to be "5". Subsequently, the main control
unit 19 controls the heating power display unit 15 such
that all the display windows 15a turn green, with the de-
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termined heating levels for fine adjustment correspond-
ing to the heating level numbers being displayed under
all the respective display windows 15a, and such that the
display windows 15a up to the one for the determined
heating level 5 become brighter still. Subsequently,
when, for example, heating level 6 is set with the key
switch 16, the main control unit 19 controls the heating
control unit 14 such that the heating load is heated by
induction with the heating power corresponding to heat-
ing level 6 (350 W), and makes the display window 15a
for heating level 6 brighter also.

[0022] Whenthe mode switching switch 18 is detected
to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (c), the main control unit 19 deter-
mines that the mode has been switched to the input mode
for fine adjustment of heating power and switches the
display to a display for fine adjustment of heating power.
In this case, the main control unit 19 determines heating
level 4 as belonging to the moderate heat range, deter-
mines heating levels for fine adjustment (600 W, 700 W,
800 W, 900 W, 1000 W, 1100 W, 1300 W, 1500 W, and
1700 W) that are defined for the respective heating level
numbers (1 to 9) given in that range, and determines the
number of the determined heating level of the fine ad-
justment that is the same as or approximate to the set
heating level (750 W) to be "3". Subsequently, the main
control unit 19 controls the heating power display unit 15
such that all the display windows 15a turn orange, with
the determined heating levels for fine adjustment corre-
sponding to the heating level numbers being displayed
under all the respective display windows 15a, and such
that the display windows 15a up to the one for the deter-
mined heating level of 3 become brighter still. Subse-
quently, when, for example, heating level 2 is set with
the key switch 16, the main control unit 19 controls the
heating control unit 14 such that the heating load is heat-
ed by induction with the heating power corresponding to
heating level 2 (700 W), and makes the display windows
15a for heating levels 1 and 2 brighter.

[0023] When the mode switching switch 18 is detected
to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (d), the main control unit 19 deter-
mines that the mode has been switched to the input mode
for fine adjustment of heating power, as in the above
case, and switches the display to a display for fine ad-
justment of heating power. In this case, the main control
unit 19 determines heating level 8 as belonging to the
high heat range, determines heating levels for fine ad-
justment (1800 W, 1900 W, 2000 W, 2200 W, 2400 W,
2600 W, 2800 W, 2900 W, and 3000 W) that are defined
for the respective heating level numbers (1 to 9) giveniin
that range, and determines the number of the determined
heating level of the fine adjustment that is the same as
or approximate to the set heating level (2500 W) to be
"6". Subsequently, the main control unit 19 controls the
heating power display unit 15 such that all the display
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windows 15a turn red, with the determined heating levels
for fine adjustment corresponding to the heating level
numbers being displayed under all the respective display
windows 15a, and such that the display windows 15a up
to the one for the determined heating level of 6 become
brighter still. Subsequently, when, for example, heating
level 7 is set with the encoder knob 17, the main control
unit 19 controls the heating control unit 14 such that the
heating load is heated by induction with the heating power
corresponding to heating level 7 (2800 W), and makes
the display window 15a for heating level 7 brighter also.
[0024] As described above, when the input mode for
coarse adjustment of heating power is switched to the
input mode for fine adjustment of heating power in Em-
bodiment 2, the range to which the set heating level be-
longsis determined, the heating levels for fine adjustment
that are defined for the respective heating level numbers
given in that range are determined, and the number of
the determined heating level of the fine adjustment that
is the same as or approximate to the set heating level is
determined. Furthermore, the heating power display unit
15 is controlled such that all the display windows 15a
come to have a color of the range to which the set heating
level belongs, with the determined heating levels for fine
adjustment corresponding to the heating level numbers
being displayed under all the respective display windows
15a, and such that the display windows 15a up to the
one having the determined heating level number become
brighter still. Thus, in fine adjustment of heating power,
the degree of fine adjustment of heating power is visually
recognizable without a significant increase in cost, and
the numerical values of the respective heating levels for
fine adjustment are also recognizable, whereby an in-
duction cooking system with higher user usability is pro-
vided.

[0025] in Embodiment 2, when the mode is switched
to the input mode for fine adjustment of heating power,
a heating level for fine adjustment that is higher than the
set heating level is selected as being approximate to the
set heating level. Alternatively, a heating level for fine
adjustment that is lower than the set heating level may
be selected as being approximate to the set heating level.
In the latter case, safety is further increased.

In addition, displaying of the determined heating level of
the fine adjustment that is the same as or approximate
to the set heating level on the heating power display unit
15 may be displayed in the display window 15a for heat-
ing level 5. In such a case, the heating level that has been
set in the input mode for coarse adjustment of heating
power is displayed in the middle of the heating power
display unit 15. Therefore, ease of visual recognition by
the user increases.

Embodiment 3
[0026] Fig. 4 is a diagram illustrating exemplary dis-

plays indicated on a heating power display unit of an in-
duction cooking system according to Embodiment 3 of
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the present invention. The configuration of the induction
cooking system is the same as that in Embodiment 1
illustrated in Fig. 1.

Aheating power display unit 15 according to Embodiment
3 includes nine display windows 15a as in the above
case. In the standby state, all the display windows 15a
are lit in, for example, blue. Furthermore, as in Embodi-
ment 2, heating powers (electric powers) are displayed
under the respective display windows 15a.

[0027] The main control unit 19, which will be detailed
below in describing the operation, has functions as first
and second display-controlling means. When controlling
of the key switch 16 or the encoder knob 17 is detected,
the main control unit 19 determines that the input mode
is to be the input mode for coarse adjustment of heating
power. Then, the main control unit 19 controls the heating
control unit 14 such that the heating level is set on the
basis of the control performed, and also controls the heat-
ing power display unit 15 such that the color of the display
windows 15a up to the one having the heating level
number corresponding to the set heating level is switched
from blue to, for example, red. The main control unit 19
has data on the low heat range, the moderate heatrange,
and the high heat range associated with the heating pow-
er settings; heating powers for fine adjustment that are
defined for each of the ranges; and heating level numbers
associated with the heating powers for fine adjustment
defined for each range.

[0028] Whenthe mode switching switch 18 is detected
to be turned ON, the main control unit 19 determines that
the input mode for coarse adjustment of heating power
has been switched to the input mode for fine adjustment
of heating power, determines the range to which the set
heating level belongs, determines the heating levels for
fine adjustment that are defined for that range, and de-
termines the number of the determined heating level of
the fine adjustment that is the same as or approximate
to the set heating level. Subsequently, the main control
unit 19 controls the heating power display unit 15 such
the color of the display windows 15a up to the one for
the determined heating level number is switched from
blue to red.

[0029] Next, switching of heating power display ac-
cording to Embodiment 3 will be described with reference
to Fig. 4.

Fig. 4 is a diagram illustrating exemplary displays indi-
cated on the heating power display unit of the induction
cooking system according to Embodiment 3.

When the power is turned ON, the main control unit 19
controls the heating power display unit 15 to be in the
standby state with, as illustrated in (a) of Fig. 4, all the
display windows 15a being blue. In this state, the main
control unit 19 displays heating powers (electric powers)
that are defined in correspondence with the heating level
numbers under the respective display windows 15a. The
correspondence between the heating level numbers and
the heating powers is the same as that in Embodiment 2.
[0030] When the mode switching switch 18 is detected
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to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (b), the main control unit 19 deter-
mines that the mode has been switched to the input mode
for fine adjustment of heating power and switches the
display to a display for fine adjustment of heating power.
In this case, the main control unit 19 determines heating
level 2 as belonging to the low heat range, determines
heating levels for fine adjustment (100 W, 150 W, 200
W, 250 W, 300 W, 350 W, 400 W, 450 W, and 500 W)
that are defined for the respective heating level numbers
(1 to 9) given in that range, and determines the number
of the determined heating level of the fine adjustment
that is the same as or approximate to the set heating
level (300 W) to be "5". Subsequently, the main control
unit 19 controls the display windows 15a up to the one
for the determined heating level of 5 to turn red, with the
determined heating levels for fine adjustment corre-
sponding to the heating level numbers being displayed
under all the respective display windows 15a. Subse-
quently, when, for example, heating level 6 is set with
the key switch 16, the main control unit 19 controls the
heating control unit 14 such that the heating load is heat-
ed by induction with the heating power corresponding to
heating level 6 (350 W), and makes the display window
15a for heating level 6 brighter also.

[0031] When the mode switching switch 18 is detected
to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (c), the main control unit 19 deter-
mines that the mode has been switched to the input mode
for fine adjustment of heating power and switches the
display to a display for fine adjustment of heating power.
In this case, the main control unit 19 determines heating
level 4 as belonging to the moderate heat range, deter-
mines heating levels for fine adjustment (600 W, 700 W,
800 W, 900 W, 1000 W, 1100 W, 1300 W, 1500 W, and
1700 W) that are defined for the respective heating level
numbers (1 to 9) given in that range, and determines the
number of the determined heating level of the fine ad-
justment that is the same as or approximate to the set
heating level (750 W) to be "3". Subsequently, the main
control unit 19 controls the display windows 15a up to
the one for the determined heating level of 3 to turn red,
with the determined heating levels for fine adjustment
corresponding to the heating level numbers being dis-
played under all the respective display windows 15a.
Subsequently, when, for example, heating level 2 is set
with the key switch 16, the main control unit 19 controls
the heating control unit 14 such that induction heating is
performed with the heating power corresponding to heat-
ing level 2 (700 W), and makes the display windows 15a
for heating levels 1 and 2 brighter.

[0032] Whenthe mode switching switch 18 is detected
to be turned ON when the heating power display in the
input mode for coarse adjustment of heating power is in
the state illustrated in (d), the main control unit 19 deter-
mines that the mode has been switched to the input mode
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for fine adjustment of heating power, as in the above
case, and switches the display to a display for fine ad-
justment of heating power. In this case, the main control
unit 19 determines heating level 8 as belonging to the
high heat range, determines heating levels for fine ad-
justment (1800 W, 1900 W, 2000 W, 2200 W, 2400 W,
2600 W, 2800 W, 2900 W, and 3000 W) that are defined
for the respective heating level numbers (1 to 9) giveniin
thatrange, and determines the number of the determined
heating level of the fine adjustment that is the same as
or approximate to the set heating level (2500 W) to be
"6". Subsequently, the main control unit 19 controls the
display windows 15a up to the one for the determined
heating level of 6 to turn red, with the determined heating
levels for fine adjustment corresponding to the heating
level numbers being displayed under all the respective
display windows 15a. Subsequently, when, for example,
heating level 7 is set with the encoder knob 17, the main
control unit 19 controls the heating control unit 14 such
that the heating load is heated by induction with the heat-
ing power corresponding to heating level 7 (2800 W), and
makes the display window 15a for heating level 7 brighter
also.

[0033] As described above, when the input mode for
coarse adjustment of heating power is switched to the
input mode for fine adjustment of heating power in Em-
bodiment 3, the range to which the set heating level be-
longsis determined, the heating levels for fine adjustment
that are defined for the respective heating level numbers
given in that range are determined, and the number of
the determined heating level of the fine adjustment that
is the same as or approximate to the set heating level is
determined. Subsequently, the display windows 15a up
to the one having the determined heating level number
are made to turn red, with the determined heating levels
for fine adjustment corresponding to the heating level
numbers being displayed under all the respective display
windows 15a. Thus, in fine adjustment of heating power,
the degree of fine adjustment of heating power is visually
recognizable without a significant increase in cost, and
the numerical values of the respective heating levels for
fine adjustment are also recognizable, whereby an in-
duction cooking system with higher user usability is pro-
vided.

[0034] In Embodiment 3, the display windows 15a up
to the one having the determined heating level number
turn red in the input mode for fine adjustment of heating
power. The presentinventionis notlimited to such a case.
For example, as illustrated in (c) of Fig. 4, when the mode
is switched to the input mode for fine adjustment of heat-
ing power from a state where heating level 4 is set in the
input mode for coarse adjustment of heating power, the
display windows 15a up to the one having a heating level
number of "5" that is the same as or approximate to heat-
ing level 4 (the set heating level) may turn red. When the
input mode for fine adjustment of heating power is re-
turned to the input mode for coarse adjustment of heating
power, the display windows 15a up to the one in the mid-
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dle in the relevant range may turn red. In such a config-
uration, the user can easily recognize the positional
change in display, whereby user usability is increased.

Embodiment 4

[0035] In Embodiments 1, 2, and 3, the mode is
switched with the mode switching switch 18 from the input
mode for coarse adjustment of heating power to the input
mode for fine adjustment of heating power and the other
way round. In Embodiment 4, the mode is switched with
the key switch 16 or the encoder knob 17.

Fig. 5 includes a diagram illustrating an exemplary dis-
play indicated on a heating power display unit of an in-
duction cooking system according to Embodiment 4 of
the present invention and a diagram illustrating an ex-
emplary operation of switching the mode from the input
mode for coarse adjustment of heating power to the input
mode for fine adjustment of heating power. Fig. 6 includes
a diagram illustrating an exemplary display indicated on
the heating power display unit of the induction cooking
system according to Embodiment 4 and a diagram illus-
trating an exemplary operation of switching the mode
from the input mode for fine adjustment of heating power
tothe input mode for coarse adjustment of heating power.
The configuration of the induction cooking system is the
same as that in Embodiment 1 illustrated in Fig. 1.
[0036] In Embodiment 4, when the key switch 16 or
the encoder knob 17 is operated in any of the low heat
range, the moderate heat range, and the high heat range
and switching between a certain heating level numbers
is made a certain number of times N (for example, six
times in total) within a certain period of time T, the main
control unit 19 switches the state of display on the heating
power display unit 15. Specifically, as illustrated in (a) of
Fig. 5, in a state where the heating power display unit 15
displays the moderate heat range in the input mode for
coarse adjustment of heating power, when switching be-
tween heating levels 4 and 5 is made six times in total
within the certain period of time T (see (b) of Fig. 5), the
mode is switched to the input mode for fine adjustment
of heating power for the moderate heat range. In this
case, all the display windows 15a turn orange, and the
display windows 15a up to the one for heating level 5,
which is the middle level in the moderate heat range, are
made brighter. The reason for brightening up to heating
level 5 in the middle of the heating power display unit 15
isthatthe user can easily recognize the positional change
in display.

[0037] For another example, in a state where the heat-
ing power display unit 15 displays the high heat range in
the input mode for fine adjustment of heating power as
illustratedin (a) of Fig. 6, when switching between heating
levels 5 and 6 is made six times in total within the certain
period of time T, the mode is switched to the input mode
for coarse adjustment of heating power. In this case, the
display windows 15a up to the one for heating level 8
(2500 W), which is one level lower than heating level 7



15 EP 2 503 843 A1 16

(2800 W) in the input mode for fine adjustment of heating
power, are made brighter. In this state, the display win-
dows 15a for the low heat range are green, the display
windows 15a for the moderate heat range are orange,
and the display windows 15a for the high heat range are
red. The reason for the lowering of the heating level when
switching the mode to the input mode for coarse adjust-
ment of heating power is performed is out of safety con-
sideration.

[0038] Next, switching of heating power display ac-
cording to Embodiment 4 will be described with reference
toflowcharts. Fig. 7 is aflowchartillustrating the operation
of the induction cooking system according to Embodi-
ment 4. Fig. 8 is a flowchart continued from Fig. 7.
[0039] When the power is turned ON (S1) and the key
switch 16 or the encoder knob 17 is detected to be op-
erated (S2), the main control unit 19 controls the heating
control unit 14 such that the heating load is heated by
induction with the default heating level of 5 (1000 W).
Subsequently, the main control unit 19 controls the heat-
ing power display unit 15 such that the display windows
15a up to the one for heating level 5 become brighter
(S3). In this case, the display windows 15a for heating
levels 1 to 3 belonging to the low heat range (green) and
the display windows 15a for heating levels 4 and 5 be-
longing to the moderate heat range (green) are made
brighter.

[0040] In this state, when a desired heating level is set
with the key switch 16 or the encoder knob 17 (S4), the
main control unit 19 checks if switching between adjacent
heating levels has been made six times or more in total
within the certain period of time T (S5). When the main
control unit 19 determines that switching between adja-
cent heating levels has not been made, the main control
unit 19 controls the heating control unit 14 such that the
heating load is heated by induction with the set heating
level (S9). When the main control unit 19 determines that
switching between adjacent heating levels has been
made six times or more in total within the certain period
of time T, the main control unit 19 switches the mode to
the input mode for fine adjustment of heating power for
the range in which the switches have been made with
the key switch 16 or the encoder knob 17 (S6).

[0041] For example, in (b) of Fig. 3, when switching
between heating levels 1 and 2 has been made six times
or more in total within the certain period of time T, the
main control unit 19 switches the mode to the input mode
for fine adjustment of heating power for the low heat
range. For another example, in (d) of Fig. 3, when switch-
ing between heating levels 7 and 8 has been made six
times or more in total within the certain period of time T,
the main control unit 19 switches the mode to the input
mode for fine adjustment of heating power for the high
heat range. In addition, in (a) of Fig. 5, when switching
between heating levels 4 and 5 has been made six times
or more in total within the certain period of time T, the
main control unit 19 switches the mode to the input mode
for fine adjustment of heating power for the moderate
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heat range.

[0042] Subsequently, the main control unit 19 controls
the heating control unit 14 such that the heating load is
heated by induction with the default heating level of, for
example, 5 (S7), and also controls the heating power
display unit 15 such that the display windows 15a up to
the one for heating level 5 become brighter. Heating level
5 corresponds to, as illustrated in Figs. 3 and 4, 300 W
in the input mode for fine adjustment of heating power
for the low heat range, 1000 W in the input mode for fine
adjustment of heating power for the moderate heatrange,
and 2400 W in the input mode for fine adjustment of heat-
ing power for the high heat range. Subsequently, when
a desired heating level is set with the key switch 16 or
the encoder knob 17 (S8), the main control unit 19 switch-
es the heating level from the default heating level of 5 to
the set heating level and controls the heating control unit
14 such that the heating load is heated by induction (S9).
[0043] While heating is in progress in the input mode
for fine adjustment of heating power (Fig. 8: S11), when
a desired heating level is set with the key switch 16 or
the encoder knob 17 (S12), the main control unit 19
checks if switching between adjacent heating levels has
been made six times or more in total within the certain
period of time T (S13). When the main control unit 19
determines that switching between adjacent heating lev-
els has not been made, the main control unit 19 controls
the heating control unit 14 such that the heating load is
heated by induction with the set heating level (S17).
When the main control unit 19 determines that switching
between adjacent heating levels has been made six
times or more in total within the certain period of time T,
the main control unit 19 switches the mode to the input
mode for coarse adjustment of heating power (S14).
[0044] For example, in (b) of Fig. 3, when switching
between heating levels 2 and 3 has been made six times
or more in total within the certain period of time T, the
main control unit 19 switches the mode to the input mode
for coarse adjustment of heating power and makes the
display windows 15a up to the one for the default heating
level of 2 brighter. For another example, in (c) of Fig. 3,
when switching between heating levels 5 and 6 has been
made six times or more in total within the certain period
of time T, the main control unit 19 switches the mode to
the input mode for coarse adjustment of heating power
and makes the display windows 15a up to the one for the
default heating level of 5 brighter. For yet another exam-
ple, in (a) of Fig. 6, when switching between heating lev-
els 8 and 9 has been made six times or more in total
within the certain period of time T, the main control unit
19 switches the mode to the input mode for coarse ad-
justment of heating power and makes the display win-
dows 15a up to the one for the default heating level of 8
brighter.

[0045] Subsequently, when the switching of mode to
the input mode for coarse adjustment of heating power
is made in the low heat range, the main control unit 19
controls the heating control unit 14 such that the heating
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load is heated by induction with the default heating level
of 2 (S15). When the switching of mode to the input mode
for coarse adjustment of heating power is made in the
moderate heat range, the heating load is heated by in-
duction with the default heating level of 5 (S15). When
the switching of mode to the input mode for coarse ad-
justment of heating power is made in the high heatrange,
the main control unit 19 controls the heating control unit
14 such that the heating load is heated by induction with
the default heating level of 8 (S15). Subsequently, when
a desired heating level is set with the key switch 16 or
the encoder knob 17 (S16), the main control unit 19
switches the heating level from the default heating level
(any of heating levels 2, 5, and 8) to the set heating level
and controls the heating control unit 14 such that the
heating load is heated by induction (S17).

[0046] As described above, in Embodiment 4, the
mode is switched from the input mode for coarse adjust-
ment of heating power to the input mode for fine adjust-
ment of heating power or the other way round by a certain
operation performed on one of the key switch 16 or the
encoder knob 17, which are existing parts. Thus, in fine
adjustment of heating power, the degree of fine adjust-
ment of heating power is visually recognizable without
anincrease in cost, whereby aninduction cooking system
with high user usability is provided.

Embodiment 5

[0047] Fig. 9 includes a diagram illustrating an exem-
plary display indicated on a heating power display unit
of an induction cooking system according to Embodiment
5 of the present invention and a diagram illustrating an
exemplary operation of switching the mode from the input
mode for fine adjustment of heating power to the input
mode for coarse adjustment of heating power. A case
illustrated in (c) and (d) of the drawing will be described
below in Embodiment 6. The configuration of the induc-
tion cooking system is the same as that in Embodiment
1 illustrated in Fig. 1.

[0048] In Embodiment 5, when heating level 9 in any
of the low heat range, the moderate heat range, and the
high heat range is selected a certain number of times (for
example, three times) or more within a certain period of
time T with the key switch 16 or the encoder knob 17,
the main control unit 19 switches the input mode for fine
adjustment of heating power to the input mode for coarse
adjustment of heating power. Specifically, as illustrated
in (a) and (b) of Fig. 9, in the input mode for fine adjust-
ment of heating power for the low heat range, when heat-
ing level 9 is selected three times or more within the cer-
tain period of time T with the heating power UP key of
the key switch 16, the main control unit 19 switches the
mode to the input mode for coarse adjustment of heating
power. Alternatively, when heating level 1 is selected by
turning the encoder knob 17 in a certain direction and
when this state of the encoder knob 17 is maintained for
the certain period of time T, the main control unit 19
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switches the mode to the input mode for coarse adjust-
ment of heating power. In this case, the main control unit
19 controls the heating power display unit 15 such that
the display windows 15a belonging to the individual rang-
es turn green, orange, and red, respectively, and such
that the display windows 15a for heating levels 1 to 3
belonging to the low heat range become brighter.
[0049] Thatis, when the input mode for fine adjustment
of heating power for the low heat range is switched to
the input mode for coarse adjustment of heating power,
the default heating level of 3 for thatrange is set. Although
not illustrated, when the input mode for fine adjustment
of heating power for the moderate heat range is switched
tothe input mode for coarse adjustment of heating power,
the default heating power of 6 for that heat range is set.
When the input mode for fine adjustment of heating power
for the high heat range is switched to the input mode for
coarse adjustment of heating power, the default heating
level of 9 for that heat range is set. Switching from the
input mode for coarse adjustment of heating power to
the input mode for fine adjustment of heating power is
performed in a manner similar to that described above
(see Fig. 5).

[0050] Next, switching of heating power display ac-
cording to Embodiment 5 will be described with reference
to flowcharts.

Fig. 10 is a flowchart illustrating the operation of the in-
duction cooking system according to Embodiment 5.
While heating is in progress in the input mode for fine
adjustment of heating powerin S21, when adesired heat-
ing level is set with the key switch 16 or the encoder knob
17 (S22), the main control unit 19 checks if heating level
9 has been selected three times or more within the certain
period of time T (S23). When the main control unit 19
determines that heating level 9 has not been selected
three times or more, the main control unit 19 controls the
heating control unit 14 such that the heating load is heat-
ed by induction with the set heating level (S27). When
the main control unit 19 determines that heating level 9
has been selected three times or more within the certain
period of time T, the main control unit 19 switches the
mode to the input mode for coarse adjustment of heating
power (S24).

[0051] Forexample,in (a) of Fig. 9, when heating level
9 has been selected three times or more within the certain
period of time T, the main control unit 19 switches the
mode to the input mode for coarse adjustment of heating
power and makes the display windows 15a up to the one
for the default heating level of 3 brighter. For another
example, in (c) of Fig. 3, when heating level 9 has been
selected three times or more within the certain period of
time T, the main control unit 19 switches the mode to the
input mode for coarse adjustment of heating power and
makes the display windows 15a up to the one for the
default heating level of 6 brighter. For yet another exam-
ple, in (d) of Fig. 3, when heating level 9 has been se-
lected three times or more within the certain period of
time T, the main control unit 19 switches the mode to the
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input mode for coarse adjustment of heating power and
makes the display windows 15a up to the one for the
default heating level of 9 brighter.

[0052] Subsequently, when the input mode for fine ad-
justment of heating power for the low heat range has
been switched to the input mode for coarse adjustment
of heating power, the main control unit 19 controls the
heating control unit 14 such that the heating load is heat-
ed by induction with the default heating level of 3 (S25).
When the input mode for fine adjustment of heating power
for the moderate heat range has been switched to the
input mode for coarse adjustment of heating power, the
heating load is heated by induction with the default heat-
ing level of 6 (S25). When the input mode for fine adjust-
ment of heating power for the high heat range has been
switched to the input mode for coarse adjustment of heat-
ing power, the main control unit 19 controls the heating
control unit 14 such that the heating load is heated by
induction with the default heating level of 9 (S25). Sub-
sequently, when a desired heating level is set with the
key switch 16 or the encoder knob 17 (S26), the main
control unit 19 switches the default heating level (any of
heating levels 3, 6, and 9) to the set heating level and
controls the heating control unit 14 such that the heating
load is heated by induction (S27).

[0053] As described above, in Embodiment 5, the
mode is switched from the input mode for fine adjustment
of heating power to the input mode for coarse adjustment
of heating power or the other way round by selecting
heating power 9 with one of the key switch 16 or the
encoder knob 17, which are existing parts, three times
or more within the certain period of time T. Thus, the
operation of switching the mode is facilitated, and the
degree of fine adjustment of heating power is visually
recognizable, whereby an induction cooking system with
high user usability is provided.

Embodiment 6

[0054] In Embodiment 5, the input mode for fine ad-
justment of heating power is switched to the input mode
for coarse adjustment of heating power when heating
level 9 is selected three times within the certain period
of time T with the key switch 16 or the encoder knob 17.
In Embodiment 6, the input mode for fine adjustment of
heating power is switched to the input mode for coarse
adjustment of heating power when heating level 1 is se-
lected three times within the certain period of time T with
the key switch 16 or the encoder knob 17.

[0055] In Embodiment 6, when heating level 1 in any
of the low heat range, the moderate heat range, and the
high heat range is selected three times or more within
the certain period of time T with the key switch 16 or the
encoder knob 17, the main control unit 19 switches the
input mode for fine adjustment of heating power to the
input mode for coarse adjustment of heating power. Spe-
cifically, as illustrated in (c) and (d) of Fig. 9, in the input
mode for fine adjustment of heating power for the high
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heat range, when heating level 1 is selected three times
or more within the certain period of time T with the heating
power DN key of the key switch 16, the main control unit
19 switches the mode to the input mode for coarse ad-
justment of heating power. Alternatively, when heating
level 1 is selected by turning the encoder knob 17 in a
certain direction and when this state of the encoder knob
17 is maintained for the certain period of time T, the main
control unit 19 switches the mode to the input mode for
coarse adjustment of heating power. In this case, the
main control unit 19 controls the heating power display
unit 15 such that the display windows 15a belonging to
the individual ranges turn green, orange, and red, re-
spectively, and such that the display windows 15a up to
the one for heating level 7 belonging to the high heat
range become brighter.

[0056] Thatis, when the input mode for fine adjustment
of heating power for the high heat range is switched to
the input mode for coarse adjustment of heating power,
the default heating power of 7 for that heat range is set.
Although not illustrated, when the input mode for fine
adjustment of heating power for the moderate heat range
is switched to the input mode for coarse adjustment of
heating power, the default heating power of 4 for that
heat range is set. When the input mode for fine adjust-
ment of heating power for the low heat range is switched
tothe input mode for coarse adjustment of heating power,
the default heating power of 1 for that heat range is set.
Switching from the input mode for coarse adjustment of
heating power to the input mode for fine adjustment of
heating power is performed in a manner similar to that
described above (see Fig. 5).

[0057] Next, switching of heating power display ac-
cording to Embodiment 6 will be described with reference
to flowcharts. The configuration of the induction cooking
system is the same as that in Embodiment 1 illustrated
in Fig. 1. Fig. 11 is a flowchart illustrating the operation
of the induction cooking system according to Embodi-
ment 6. While heating is in progress in the input mode
for fine adjustment of heating power in S31, when a de-
sired heating level is set with the key switch 16 or the
encoder knob 17 (S32), the main control unit 19 checks
if heating level 1 has been selected three times or more
within the certain period of time T (S33). When the main
control unit 19 determines that heating level 1 has not
been selected three times or more, the main control unit
19 controls the heating control unit 14 such that the heat-
ing load is heated by induction with the set heating level
(S37). When the main control unit 19 determines that
heating level 1 has been selected three times or more
within the certain period of time T, the main control unit
19 switches the mode to the input mode for coarse ad-
justment of heating power (S34).

[0058] For example, in (c) of Fig. 9, if heating level 1
has been selected three times or more within the certain
period of time T, the main control unit 19 switches the
mode to the input mode for coarse adjustment of heating
power and makes the display windows 15a up to the one
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for the default heating level of 7 brighter. For another
example, in (c) of Fig. 3, when heating level 1 has been
selected three times or more within the certain period of
time T, the main control unit 19 switches the mode to the
input mode for coarse adjustment of heating power and
makes the display windows 15a up to the one for the
default heating level of 4 brighter. When heating level 1
has been selected three times or more within the certain
period of time T, the main control unit 19 switches the
mode to the input mode for coarse adjustment of heating
power and makes the display windows 15a up to the one
for the default heating level of 1 brighter.

[0059] Subsequently, when the input mode for fine ad-
justment of heating power for the high heat range has
been switched to the input mode for coarse adjustment
of heating power as illustrated in (c) and (d) of Fig. 9, the
main control unit 19 controls the heating control unit 14
such that the heating load is heated by induction with the
default heating level of 7 (S35). When the input mode for
fine adjustment of heating power for the moderate heat
range has been switched to the input mode for coarse
adjustment of heating power, the main control unit 19
controls the heating control unit 14 such that the heating
load is heated by induction with the default heating level
of 4 (S35). When the input mode for fine adjustment of
heating power for the low heat range has been switched
tothe input mode for coarse adjustment of heating power,
the main control unit 19 controls the heating control unit
14 such that the heating load is heated by induction with
the default heating level of 1 (S35). Subsequently, when
a desired heating level is set with the key switch 16 or
the encoder knob 17 (S36), the main control unit 19
switches the default heating level (any of heating levels
1,4, and 7) to the set heating level and controls the heat-
ing control unit 14 such that the heating load is heated
by induction (S37).

[0060] As described above, in Embodiment 6, the
mode is switched from the input mode for fine adjustment
of heating power to the input mode for coarse adjustment
of heating power or the other way round by selecting
heating power 1 with one of the key switch 16 or the
encoder knob 17, which are existing parts, three times
or more within the certain period of time T. Thus, the
operation of switching the mode is facilitated, and the
degree of fine adjustment of heating power is visually
recognizable, whereby an induction cooking system with
high user usability is provided.

[0061] In Embodiment 5 described above, when the
input mode for fine adjustment of heating power in any
of the low heat range, the moderate heat range, and the
high heat range is switched to the input mode for coarse
adjustment of heating power, the default heating levels
are defined as 3, 6, 9, respectively, or 1, 4, and 7, re-
spectively. Alternatively, the default heating levels may
be set to the middle heating levels in the respective rang-
es. Reference Signs List

[0062] 11. heating coil; 12. resonant capacitor; 13. in-
verter; 14. heating control unit; 15. heating power display
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unit; 15a. display window; 16. key switch; 17. encoder
knob; 18. mode switching switch; 19. main control unit.

Claims
1. An induction cooking system, comprising:

heat-inputting means setting a heat level from
among rough heating levels that can be set to a
heating coil configured to heat a heating load by
induction;

switching means switching the heating level that
is set by the heat-inputting means to a corre-
sponding one of heating levels for fine adjust-
ment;

heat-displaying means including a plurality of
display windows that are provided for each of a
low heat range, a moderate heat range, and a
high heat range, the ranges being defined on
the basis of the rough heating levels that can be
set to the heating coil;

firstdisplay-controlling means displaying the low
heat range, the moderate heat range, and the
high heat range each having the plurality of dis-
play windows in the heat-displaying means in
different display colors, determining that an in-
put mode is for coarse adjustment of heating
power when a heating level is inputted from the
heat-inputting means, determining a display
window for the set heating level, and making dis-
play windows from a display window in a lowest
heating level in the input mode for coarse ad-
justment of heating power up to the determined
display window for the set heating level brighter;
and

second display-controlling means determining
thatthe input mode is for fine adjustment of heat-
ing power when detecting the switching of the
heating level to the corresponding one of the
heating levels for fine adjustment performed by
the switching means, changing color of all the
display windows to a display color of the range
in which the display window that had been lastly
brightened up by the first display-controlling
means belongs, determining heating levels of
the fine adjustment in the range, determining a
display window for the determined heating level
for the fine adjustment that is the same as or
approximate to the setheating level, and making
display windows from a display window in a low-
est heating level for fine adjustment in the input
mode for fine adjustment of heating power up to
the determined display window brighter.

2. The induction cooking system of Claim 1, wherein
the first display-controlling means displays numeri-
cal values defined for the respective rough heating
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levels, which are settable to the heating coil, in the
vicinity of the respective display windows when the
low heat range, the moderate heat range, and the
high heat range each having the plurality of display
windows in the heat-displaying means are displayed
in different display colors, and

the second display-controlling means displays nu-
merical values defined for the respective determined
heating levels for fine adjustment in the vicinity of
the respective display windows when making bright-
er the display windows up to the determined heating
level that is the same as or approximate to the set
heating level.

An induction cooking system, comprising:

heat-inputting means setting a heat level from
among rough heating levels that can be setto a
heating coil configured to heat a heating load by
induction;

switching means switching the heating level that
is set by the heat-inputting means to a corre-
sponding one of heating levels for fine adjust-
ment;

heat-displaying means including a plurality of
display windows that are provided for each of a
low heat range, a moderate heat range, and a
high heat range, the ranges being defined on
the basis of the rough heating levels that can be
set to the heating coil;

first display-controlling means displaying the
plurality of display windows in the heat-display-
ing means in a predetermined display color, de-
termining that an input mode is for coarse ad-
justment of heating power when a heating level
is inputted from the heat-inputting means, de-
termining a display window for the set heating
level, and making display windows from a dis-
play window in a lowest heating level in the input
mode for coarse adjustment of heating power
up to the display window for the set heating level
change color; and

second display-controlling means determining
that the input mode is for fine adjustment of heat-
ing power when detecting the switching of the
heating level to the corresponding one of the
heating levels for fine adjustment performed by
the switching means, determining heating level
of the fine adjustment in the range in which the
display window that had been lastly brightened
up by the first display-controlling means, deter-
mining a display window for the determined
heating level for the fine adjustment that is the
same as or approximate to the set heating level,
and making display windows from a display win-
dow in a lowest heating level for fine adjustment
in the input mode for fine adjustment of heating
power up to the determined display window
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change color.

The induction cooking system of Claim 3, wherein
the first display-controlling means displays numeri-
cal values defined for the respective rough heating
levels, which are settable to the heating coil, in the
vicinity of the respective display windows when dis-
playing each of the plurality of display windows in
the predetermined display color, and

the second display-controlling means displays nu-
merical values defined for the determined heating
levels for fine adjustment in the vicinity of the respec-
tive display windows when changing the display
colors of the display windows up to the display win-
dow for the heating level that is the same as or ap-
proximate to the set heating level.

The induction cooking system of Claim 2 or 4, where-
in, when certain two heating levels in one of the rough
heating levels are alternately selected a plurality of
times within a certain period of time by operation of
the heat-inputting meansrather than by the switching
means, the second display-controlling means deter-
mines that the input mode is for fine adjustment of
heating power.

The induction cooking system of Claim 2 or 4, where-
in, when a lowest heating level or a highest heating
level in one of the rough heating levels is selected a
plurality of times within a certain period of time by
operation of the heat-inputting means rather than by
the switching means, the second display-controlling
means determines that the input mode is for fine ad-
justment of heating power.

The induction cooking system of Claim 2 or 4, where-
in, when certain two heating levels in one of the rough
heating levels are alternately selected a plurality of
times within a certain period of time by operation of
the heat-inputting meansrather than by the switching
means, the first display-controlling means deter-
mines that the input mode is for coarse adjustment
of heating power.

The induction cooking system of Claim 2 or 4, where-
in, when a lowest heating level or a highest heating
level in one of the rough heating levels is selected a
plurality of times within a predetermined period of
time by operation of the heat-inputting means rather
than by the switching means, the first display-con-
trolling means determines that the input mode is for
coarse adjustment of heating power.

The induction cooking system of Claim 2 or 4, further
comprising heating-controlling means configured to,
when the second display-controlling means has de-
termined heating levels for fine adjustment, start
heating with one of the determined heating levels for
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fine adjustment that is preset.

The induction cooking system of Claim 9, wherein
the heating-controlling means starts heating with a
preset heating level when the input mode for coarse
adjustment of heating power has been switched to
the input mode for fine adjustment of heating power.
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FIG. 7T
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FIG. 8
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FIG. 10
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FIG., 11

531
HEATING IN INPUT MODE FOR FINE
ADJUSTMENT OF HEATING POWER
IS IN PROGRESS

SET DESIRED HEATING LEVEL WITH r‘\/ S32
KEY SWITCH OR ENCODER KNOB

333

HAS HEATING LEV
BEEN DECREASED FROM 1 S

IMES OR MORE WITHIN CERTAI
ERIOD OF TIME T

SWITCHING MODE TO INPUT MODE FORL—__ S34
COARSE ADJUSTMENT OF HEATING
POWER FOR CURRENT RANGE

START HEATING WITH DEFAULT SETTING |—~_- S35
(LOWEST HEATING LEVEL(*))

*HEATING LEVEL 1 FOR LOW HEAT
RANGE, HEATING LEVEL 4 FOR
MODERATE HEAT RANGE
AND HEATING LEVEL 7 FOR HIGH
HEAT RANGE

SET DESIRED HEATING LEVELWITH |—_. 536
KEY SWITCH OR ENCODER KNOB

(INPUT MODE FOR COARSE
v ADJUSTMENT OF HEATING POWER)

(INPUT MODE FOR FINE
ADJUSTMENT OF
HEATING POWER)

CONTINUE HEATING WITH DESIRED
HEATING LEVEL HAVING BEEN SET

S37

25



EP 2 503 843 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2010/006495

A. CLASSIFICATION OF SUBJECT MATTER
HO05B6/12(2006.01) 1,

F24C15/00(2006.01) 1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO5B6/12, F24C15/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

1922-1996
1971-2011

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2011
1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2003-185151 A (Toshiba Corp.), 1-10
03 July 2003 (03.07.2003),
entire text; all drawings
(Family: none)
A Microfilm of the specification and drawings 1-10

Model Application No.
No. 85430/1990)
(Brother Industries, Ltd.),
04 July 1990 (04.07.1990),
entire text; all drawings

& US 4965625 A

annexed to the request of Japanese Utility
165920/1988 (Laid-open

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
27 January, 2011 (27.01.11)

Date of mailing of the international search report

08 February, 2011 (08.02.11)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)

26




EP 2 503 843 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2010/006495

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

05 February 2004 (05.02.2004),
entire text; all drawings
(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2003-297541 A (Mitsubishi Electric Corp.), 1-10
17 October 2003 (17.10.2003),
entire text; all drawings
(Family: none)
A JP 2006-228585 A (Hitachi Home & Life Solution, 1-10
Inc.),
31 August 2006 (31.08.2006),
entire text; all drawings
(Family: none)
A JP 6-215865 A (Matsushita Electric Industrial 1-10
Co., Ltd.),
05 August 1994 (05.08.199%4),
entire text; all drawings
(Family: none)
A JP 2003-45628 A (Matsushita Electric Industrial 1-10
Co., Ltd.),
14 February 2003 (14.02.2003),
entire text; all drawings
(Family: none)
A JP 2004-39467 A (Hitachi Hometec, Ltd.), 1-10

Form PCT/ISA/210 (continuation of second sheet) (July 2009)

27




EP 2 503 843 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 2003297541 A[0003]

28



	bibliography
	description
	claims
	drawings
	search report

