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(54) HEAT-COOKING DEVICE

(567) A cooking heater includes a top plate on which
cookware is to be placed; a heating source provided un-
der the top plate; a heat zone provided to the top plate
to indicate a position at which the cookware is to be
placed; a plurality of light sources provided under the top
plate and controlled independently of each other; and a
transmission part provided in the top plate, located out-
ward of the heat zone, and configured to allow light emit-
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ted from the plurality of light sources to be transmitted
through the transmission part. A selected one or ones of
the plurality of light sources successively emit light while
the heating source is being operated, such that the suc-
cessively emitted light is emitted from the transmission
part and flows in a single direction parallel to a surface
of the top plate.
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Description
Technical Field

[0001] The present disclosure relates to a cooking
heater configured to indicate an operating state of a heat-
ing source by using light.

Background Art

[0002] A known cooking heater is configured to heat
cookware placed on a top plate by using a heating coil
or aresistance heater as a heating source. For example,
in an induction cooking heater, magnetic flux generated
by passing an electric current through a metal body, such
as a heating coil, disposed in the cooking heater gener-
ates an eddy current in a cookware body placed above
a heating coil with a top plate interposed between the
cookware body and the heating coil. The cookware is
heated by Joule heat generated by such an eddy current
and resistance in the cookware body.

[0003] Inrecentyears, cases in which cooking heaters
having a heating coil or a resistance heater as a heating
source are selected for elderly people have been in-
creased. Areason why users prefer such cooking heaters
is because the possibility of burns caused by flames,
clothing catching fire, or fire spreading is reduced by us-
ers cooking without a flame.

[0004] Cookingisdone with such cooking heaters with-
outaflame unlike with cooking heaters configured to heat
cookware with flames, and thus whether a heating source
is being operated and the intensity of heating power of
the heating source are not directly visible to a user. For
this reason, various devices are proposed to facilitate a
user’s grasp of the operating state of a cooking heater.
[0005] An existing cooking heater includes a plurality
of indicators provided radially outward of an outer ring
line of a heat zone (for example, see Patent Literature
1). The luminous areas of the indicators of the cooking
heater vary depending on the heating output of an induc-
tion heating coil.

[0006] Another cooking heater is proposed (for exam-
ple, see Patent Literature 2). The cooking heater is con-
figured to allow the light emitted from a light-emitting unit
provided under a top plate to be transmitted through a
plurality of slits that are formed in a film provided on the
top plate by printing. Patent Literature 2 states that a
flame pattern is imaged on a side surface of a pan by
reflecting the light transmitted through the slits on the
side surface of the pan.

Citation List
Patent Literature
[0007]

Patent Literature 1: Japanese Unexamined Patent
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Application Publication No. 2005-123054
Patent Literature 2: Japanese Unexamined Patent
Application Publication No. 2003-257601

Summary of Invention
Technical Problem

[0008] In the technique in Patent Literature 1, light-
emitting parts each emit light in a certain luminous area
depending on the heat source output. This configuration
enables a user to recognize variation in the heat source
output because the luminous areas of the light-emitting
parts vary at the moment the heat source output varies.
However, when the heat source output does not vary,
the luminous areas of the light-emitting parts do not vary
either. In addition, there is no comparison target for the
luminous areas of the light-emitting parts. Thus, when
the heat source output does not vary, it is difficult for a
user to recognize whether the heat source is outputting
power and to recognize the output level.

[0009] An object of the technique in Patent Literature
2 is to present a user with an image in which a pan is
placed in flames as the flame pattern is imaged on the
side surface of the pan and to make a warm impression
on the user. However, it may be difficult for a user to
recognize the flame pattern, depending on the color of
or stains on a surface of the pan. It is particularly difficult
for a visually impaired person, such as an elderly person,
to recognize the flame pattern.

[0010] The present disclosure is made in view of such
a problem and provides a cooking heater configured to
allow even a user having a problem with visual perception
to easily recognize that a heating source is being oper-
ated.

Solution to Problem

[0011] A cooking heater according to an embodiment
of the present disclosure includes a top plate on which
cookware is to be placed; a heating source provided un-
der the top plate; a heat zone provided to the top plate
to indicate a position at which the cookware is to be
placed; a plurality of light sources provided under the top
plate and controlled independently of each other; and a
transmission part provided in the top plate, located out-
ward of the heat zone, and configured to allow light emit-
ted from the plurality of light sources to be transmitted
through the transmission part. A selected one or ones of
the plurality of light sources successively emit light while
the heating source is being operated, such that the suc-
cessively emitted light is emitted from the transmission
part and flows in a single direction parallel to a surface
of the top plate.

Advantageous Effects of Invention

[0012] According to an embodiment of the present dis-
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closure, while the heating source is being operated, light
is emitted from the transmission part and flows in a single
direction parallel to the surface of the top plate. A light
flow is visible to a user, and thus the user easily recog-
nizes that the heating source is being operated.

Brief Description of Drawings
[0013]

[Fig. 1] Fig. 1 is a schematic perspective view of a
cooking heater 1 according to Embodiment 1.

[Fig. 2] Fig. 2 is a schematic block diagram of a part
of the cooking heater 1 according to Embodiment 1.
[Fig. 3] Fig. 3 is a schematic plan view of a top plate
3 according to Embodiment 1.

[Fig. 4] Fig. 4 is a timing chart illustrating a lighting
control example of light sources according to Em-
bodiment 1.

[Fig. 5] Fig. 5 is a timing chart illustrating another
lighting control example of the light sources accord-
ing to Embodiment 1.

[Fig. 6] Fig. 6 is a timing chart illustrating still another
lighting control example of the light sources accord-
ing to Embodiment 1.

[Fig. 7] Fig. 7 is a timing chart illustrating yet another
lighting control example of the light sources accord-
ing to Embodiment 1.

[Fig. 8] Fig. 8 is a schematic plan view of a top plate
3 according to Modification 1 of Embodiment 1.
[Fig. 9] Fig. 9 is a schematic plan view of a top plate
3 according to Modification 2 of Embodiment 1.
[Fig. 10] Fig. 10 illustrates Modification 1 of the light-
ing control example 1 of the light sources according
to Embodiment 1.

[Fig. 11] Fig. 11 illustrates Modification 2 of the light-
ing control example 1 of the light sources according
to Embodiment 1.

[Fig. 12] Fig. 12 illustrates Modification 3 of the light-
ing control example 1 of the light sources according
to Embodiment 1.

[Fig. 13] Fig. 13 illustrates Modification 4 of the light-
ing control example 1 of the light sources according
to Embodiment 1.

[Fig. 14] Fig. 14 is a schematic plan view of a top
plate 3 according to Embodiment 2.

[Fig. 15] Fig. 15 is a schematic plan view of a top
plate 3 according to Embodiment 3.

[Fig. 16] Fig. 16 illustrates a transmission part and a
plurality of light sources according to Embodiment 4.
[Fig. 17] Fig. 17 is a timing chart illustrating a lighting
control example of light sources according to Em-
bodiment 5.

[Fig. 18] Fig. 18 is a schematic plan view of a top
plate 3 according to Embodiment 6.
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Description of Embodiments

[0014] Embodiments in which a cooking heater ac-
cording to the present disclosure is applied to a house-
hold induction heating (IH) cooking heater will be de-
scribed below with reference to the drawings. The
present disclosure is not limited to the embodiments be-
low, and various modifications can be made without de-
parting from the gist of the present disclosure. The
present disclosure includes any feasible combination of
configurations in the embodiments below. The cooking
heaters in the drawings are examples of the device to
which the cooking heater according to the present dis-
closure is applied and do not limit devices to which the
presentdisclosure is applied. Terms that mean directions
(for example, "up”, "down", "right", "left", "forward", and
"backward") are used as appropriate in the description
below to make the description easy to understand. How-
ever, these terms are used for the description and do not
limitthe presentdisclosure. In the drawings, components
having the same reference signs are the same or corre-
sponding components, and this applies to the entire de-
scription. For example, the relative size relationships or
the shapes of the components in the drawings may differ
from those of actual ones.

Embodiment 1
(Configuration of Cooking Heater)

[0015] Fig. 1is aschematic perspective view of a cook-
ing heater 1 according to Embodiment 1. As illustrated
in Fig. 1, the cooking heater 1 includes a body 2 and a
top plate 3, which is disposed on the body 2. A front op-
erating unit 5 is provided at the front of the body 2. The
front operating unit 5 includes a power switch for turning
on or off the power of the cooking heater 1, and a plurality
of operating dials for adjusting heating power.

[0016] The top plate 3 is composed of, for example, a
heat-resistant glass plate and a metal frame attached to
the perimeter of the glass plate. Heat zones 20, which
are heat regions, are provided to the top plate 3. In Em-
bodiment 1, three heat zones 20 are provided to the top
plate 3. Marks indicating regions in which cookware, such
as a pan and a frying pan, is to be placed are provided
at respective positions of the heat zones 20 on an upper
surface or a lower surface of the top plate 3. Heating coils
4, which are heating sources, are provided inside the
body 2 under the respective heat zones 20. The heat
zones 20 are each formed into the same shape as the
external shape of the corresponding heating coil 4, which
is a heating source, or into a shape slightly larger than
the external shape of the corresponding heating coil 4.
In Embodiment 1, the marks of the heat zones 20 are
each shaped into a circle in plan view.

[0017] Transmission parts 32, which each indicate the
driving state of the heating source disposed under the
corresponding heat zone 20, are provided outward of the



5 EP 3 826 429 A1 6

respective heat zones 20. The transmission parts 32 are
each configured to allow the light emitted from a light-
emitting unit 30 (see Fig. 2), which is disposed under the
top plate 3, to be transmitted through the transmission
part 32. The transmission parts 32 in Embodiment 1 are
parts of the top plate 3 composed of a glass plate and
are regions that are not coated or that are coated such
that light is transmitted through the transmission parts
32. The transmission parts 32 can also be formed by
hollowing out the opaque glass plate included in the top
plate 3 and by inserting transparent glass plates at the
hollow positions. In addition to such a configuration, ma-
terials and structures capable of transmitting light can be
used as the transmission parts 32. The entire shape of
the transmission part 32 provided for each heat zone 20
extends in a direction away from the perimeter of the heat
zone 20.

[0018] The transmission parts 32 in Embodiment 1
each include a plurality of transmission parts. In Embod-
iment 1, the plurality of transmission parts forming the
transmission part 32 are referred to as afirst transmission
part 32A, a second transmission part 32B, a third trans-
mission part 32C, and a fourth transmission part 32D. In
Fig. 1, to prevent the figure from being intricate, only the
transmission part 32 provided for the heating coil 4 at the
furthest left of the figure is assigned reference signs 32A,
32B, 32C, and 32D. When a description of a configuration
applies to any of the first transmission part 32A, the sec-
ond transmission part 32B, the third transmission part
32C, and the fourth transmission part 32D, these are sim-
ply referred to as the transmission part 32 in the descrip-
tion.

[0019] The first transmission part 32A, the second
transmission part 32B, the third transmission part 32C,
and the fourth transmission part 32D are disposed in this
order in a direction outward from the heat zone 20. That
is, the first transmission part 32A is disposed closest to
the heat zone 20, and the second transmission part 32B
is disposed at a position farther from the heat zone 20
than is the first transmission part 32A.

[0020] The number and the shape of the heating coils
4 are not limited to those illustrated in Fig. 1. The number
ofthe heating coils 4, that is, the number of heating sourc-
es, is only required to be at least one.

[0021] An operation display unit6 is provided in a front
portion of the top plate 3. The operation display unit 6 in
Embodiment 1 includes an electrostatic capacitive touch
sensoranddisplay screens thatinclude a plurality of light-
emitting diodes (LEDs) or liquid crystal displays (LCDs).
The touch sensor receives user input via the top plate 3.
The operation display unit 6 includes an operating unit,
a heating-power display unit configured to display the
intensity of heating power set in the operating unit, and
an information display unit configured to display informa-
tion on the settings and the operating state of the cooking
heater 1. The operating unit of the operation display unit
6 receives input on the settings such as the heating pow-
er, the temperature, and the cooking mode of the heating
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coil 4 under each heat zone 20. In addition, the operating
unit of the operation display unit 6 receives input on in-
structions such as starting heating and stopping heating.
The information on the operating state of the cooking
heater 1 can include a selected cooking mode, automatic
cooking progress, and the temperature and the warning
information of the cookware placed on the heat zone 20.
[0022] Fig. 2 is a schematic block diagram of a part of
the cooking heater 1 according to Embodiment 1. Fig. 2
illustrates a schematic section and the functional config-
uration of the cooking heater 1 together with cookware
300 placed on the top plate 3. Although Fig. 2 illustrates
only one heating coil 4, the other heating coils 4 also
have similar structures. Asillustrated in Fig. 2, the heating
coil 4, a coil base 9, which supports the heating coil 4, a
plurality of ferrite cores 10, which are disposed on a lower
surface of the coil base 9, and an infrared sensor 11 are
provided inside the body 2 of the cooking heater 1 and
under the top plate 3. A contact temperature sensor 12
is attached to the lower surface of the top plate 3. In
addition, a temperature detection unit 13, a control unit
14, an inverter 15, and the light-emitting unit 30 are pro-
vided under the top plate 3.

[0023] The heating coil 4 is disposed under the heat
zone 20, which is provided to the top plate 3. The heating
coil 4 is a coil formed by winding a conducting wire such
as a copper wire and an aluminum wire. A high-frequency
magnetic field is generated by supplying a high-frequen-
cy electric currentto the heating coil 4. Although the heat-
ing coil 4 in Embodiment 1 has a double ring shape, the
shape and the disposition of the heating coil 4 are not
limited to those illustrated in Fig. 2. Instead of or in addi-
tion to the heating coil 4, an electric resistance heater, in
which heat is generated by passing electricity through a
heating element, may be provided as a heating source.
[0024] The coil base 9is made from, for example, syn-
thetic resin and houses and supports the heating coil 4.
[0025] The ferrite cores 10 are rod-shaped parts made
of a non-conductive ferromagnetic material having high
magnetic permeability. Flux leakage downward from the
heating coil 4 is reduced by providing the ferrite cores
10, and thus it is possible to improve heating efficiency
and to heat the cookware 300 uniformly. The shape and
the configuration of each ferrite core 10 do not limit the
present disclosure.

[0026] The contacttemperature sensor 12 is disposed
in contact with the lower surface of the top plate 3, that
is, a surface facing the heating coil 4. A plurality of contact
temperature sensors 12 may be provided for each heat-
ing coil 4. The contact temperature sensor 12 detects,
via the top plate 3, the temperature of the cookware 300
placed on the top plate 3.

[0027] The infrared sensor 11 detects the infrared en-
ergy radiated from the bottom of the cookware 300 placed
on the top plate 3 above the heating coil 4. The infrared
sensor 11 is surrounded by a sensor case 110 not to
come into direct contact with the cooling air flowing in the
vicinity of the heating coil 4. The infrared sensor 11 is
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held in the sensor case 110 with a distance maintained
such that the ambient temperature of the infrared sensor
11 is uniform. For example, the sensor case 110 is
screwed to the coil base 9 with tapping screws or is
formed to be partly integral with the coil base 9. Such a
holding structure of the sensor case 110 enables the dis-
tance between the top plate 3 and the infrared sensor 11
to be kept fixed.

[0028] A transmission window 16 is provided in the
heatzone 20 of the top plate 3. The transmission window
16 is provided to enable the infrared sensor 11 to detect
the infrared radiation from the cookware 300 transmitted
through the top plate 3. The transmission window 16 is
provided within the heat zone 20 to face a detection unit
of the infrared sensor 11. To facilitate transmission of
infrared radiation, it is preferable not to coat the trans-
mission window 16. However, when the transmission
window 16 is not coated, for example, the heating coil 4
and wires inside the body 2 may be visible from above
the top plate 3, and this is not preferable in terms of de-
sign. For this reason, when the transmission window 16
is not coated, it is only required to provide, in a direction
toward the top plate 3, a cylindrical part or plates on the
coil base 9, which holds the heating coil 4, and the sensor
case 110. The provision of such a cylindrical part or plates
for screening the inside of the body 2 enables the heating
coil 4, wires, or other parts to be difficult to see from the
outside. In addition, instead of coating the entire trans-
mission window 16, the transmission window 16 may be
coated with a dot pattern or a stripe pattern to reduce the
proportion of the uncoated portion of the opening. This
enables aesthetic design and functionality to be guaran-
teed.

[0029] The temperature detection unit 13 receives out-
put values from the infrared sensor 11 and the contact
temperature sensor 12 and calculates the temperature
of the cookware 300 on the basis of the received output
values. The temperature detection unit 13 is composed
of hardware such as a circuit device configured to imple-
ment the function, or of an arithmetic unit such as a mi-
crocomputer and software configured to run on the arith-
metic unit.

[0030] The control unit 14 controls the operation of the
cooking heater 1 on the basis of the settings input to the
front operating unit 5 or the operation display unit 6. In
addition, the control unit 14 controls the inverter 15 on
the basis of the cooking temperature set by a user and
the temperature of the cookware 300 calculated by the
temperature detection unit 13 to control heating. In ad-
dition, the control unit 14 controls the operation of the
light-emitting unit 30 on the basis of the input to the front
operating unit 5 or the operation display unit 6.

[0031] The control unit 14 is composed of dedicated
hardware or a microcomputer including memory and a
CPU configured to execute the programs stored in the
memory. The control unit 14 may be configured to have
the function of the temperature detection unit 13.
[0032] Whenthe control unit 14 is dedicated hardware,
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the control unit 14 is, for example, a single circuit, multiple
circuits, an application specific integrated circuit (ASIC),
a field-programmable gate array (FPGA), or a combina-
tion of these circuits. Each of the functional parts imple-
mented in the control unit 14 may be implemented in
separate hardware, or the functional parts may be imple-
mented in a single piece of hardware.

[0033] When the control unit 14 is a microcomputer,
the functions implemented in the control unit 14 are im-
plemented in software, firmware, or a combination of soft-
ware and firmware. Software and firmware are written as
programs and are stored in memory. A CPU reads and
executes the programs stored in the memory to imple-
ment the functions of the control unit 14. The memory is,
for example, a nonvolatile or volatile semiconductor
memory such as a RAM, a ROM, a flash memory, an
EPROM, and an EEPROM.

[0034] The inverter 15 is a driving circuit configured to
convert an alternating current from a commercial power
supply 200 into a high-frequency electric currentand sup-
ply the high-frequency electric current to the heating coil
4. The cooking heater 1 may include components other
than the components illustrated in Fig. 2. For example,
the cooking heater 1 may include a communication unit
configured to communicate with external devices.
[0035] The light-emitting unit 30 includes a control cir-
cuit configured to separately control a plurality of light
sources and light-emitting operations of the light sources.
The light-emitting unit 30 in Embodiment 1 includes a
first light source 31A, a second light source 31B, a third
light source 31C, and a fourth light source 31D. Although
the light-emitting unit 30 in Embodiment 1 includes the
four light sources, it is only required that the number of
light sources be two or more. The first light source 31A,
the second light source 31B, the third light source 31C,
and the fourth light source 31D in Embodiment 1 include
light-emitting diodes (LEDs) mounted on a substrate. The
first light source 31A, the second light source 31 B, the
third light source 31C, and the fourth light source 31D,
which are a plurality of light sources, may be mounted
on a single substrate or may be separately mounted on
respective substrates. The control circuit provided in the
light-emitting unit 30 separately turns on or off the first
light source 31A, the second light source 31B, the third
light source 31C, and the fourth light source 31D in ac-
cordance with the instruction from the control unit 14.
[0036] The light-emitting surfaces of the first light
source 31A, the second light source 31B, the third light
source 31C, and the fourth light source 31D respectively
face the first transmission part 32A, the second trans-
mission part 32B, the third transmission part 32C, and
the fourth transmission part 32D. The light emitted from
thefirstlight source 31A, the lightemitted from the second
light source 31 B, the light emitted from the third light
source 31C, and the light emitted from the fourth light
source 31D are respectively transmitted through the first
transmission part 32A, the second transmission part 32B,
the third transmission part 32C, and the fourth transmis-
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sion part 32D, which the light-emitting surfaces of the
first light source 31A, the second light source 31 B, the
third light source 31C, and the fourth light source 31D
respectively face, and then reach above the top plate 3.
The light transmitted through the first transmission part
32A, the second transmission part 32B, the third trans-
mission part 32C, and the fourth transmission part 32D
is visible to a user.

[0037] Although Embodiment 1 shows an example in
which one light source is disposed to face one transmis-
sion part, a plurality of light sources controlled independ-
ently of each other may be disposed for one transmission
part. Each of the light sources can include one or more
light-emitting devices such as light-emitting diodes. In
addition, a plurality of light-emitting devices configured
to emit light having different colors may be provided in
each light source. In this case, the color of light emitted
from one light source can be changed by the control cir-
cuit of the light-emitting unit 30 separately turning on or
off the light-emitting devices configured to emit light hav-
ing different colors.

[0038] The first transmission part 32A, the second
transmission part 32B, the third transmission part 32C,
and the fourth transmission part 32D are configured to
allow light to be transmitted through the first transmission
part 32A, the second transmission part 32B, the third
transmission part 32C, and the fourth transmission part
32D, and thus the substrate of the light-emitting unit 30,
wires, or other parts inside the body 2 may be visible from
above the top plate 3. This is not preferable in terms of
design. In addition, the light emitted from one light source
may enter the transmission parts thatthe one light source
doesnotface. Forexample, inaddition to the light emitted
from the first light source 31A, the light emitted from the
second light source 31 B may enter the first transmission
part 32A. If any of these cases applies, cylindrical parts
or plates for preventing the light emitted from one light
source from entering the transmission parts that the one
light source does not face may be provided between the
light-emitting surfaces of the light sources and the cor-
responding transmission parts.

(Disposition of Light Transmission Parts)

[0039] Fig. 3 is a schematic plan view of the top plate
3 according to Embodiment 1. The dispositions and the
shapes of the first transmission part 32A, the second
transmission part 32B, the third transmission part 32C,
and the fourth transmission part 32D are described. A
set of the first transmission part 32A, the second trans-
mission part 32B, the third transmission part 32C, and
the fourth transmission part 32D are disposed outward
of each of the heat zones 20. The first transmission part
32A, the second transmission part 32B, the third trans-
mission part 32C, and the fourth transmission part 32D
are linearly disposed in this order in a direction away from
the heat zone 20. The first transmission part 32A, the
second transmission part 32B, the third transmission part
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32C, and the fourth transmission part 32D in Embodiment
1 each have a rectangular shape in plan view and have
the same area.

[0040] The first transmission part 32A is provided to
face the perimeter of the heat zone 20 having a circular
shape. The first transmission part 32A in Fig. 3 is a rec-
tangle whose side facing the perimeter of the heat zone
20 having a circular shape is a long side of the first trans-
mission part 32A. The second transmission part 32B is
provided to face the first transmission part 32A and has
long sides parallel to the long side of the first transmission
part 32A. Similarly, the third transmission part 32C is pro-
vided to face the second transmission part 32B and has
long sides parallel to the long sides of the second trans-
mission part 32B. In addition, the fourth transmission part
32D is provided to face the third transmission part 32C
and has long sides parallel to the long sides of the third
transmission part 32C.

[0041] The number of the transmission parts (four in
Embodiment 1) provided for one heat zone 20 may be
one. In this case, a plurality of light sources can be pro-
vided to face one transmission part 32. The number of
the transmission parts provided for one heat zone 20 may
or may not be equal to the number of output levels of the
heating coil 4, which is a heating source.

[0042] The number of light transmission windows of
the transmission part 32 does not have to be equal to the
number of heating power settings. The heating power
settings may be assigned such that, when heating power
1 or 2 is set, the first light source 31A is turned on, and
when heating power 3 or 4 is set, the first light source
31A and the second light source 31B are turned on.

(Lighting Control Example 1)

[0043] Fig. 4 isatiming chartillustrating a lighting con-
trol example of the light sources according to Embodi-
ment 1. Fig. 4 illustrates timings of turning on and off the
first light source 31A to the fourth light source 31D. The
horizontal axis in Fig. 4 represents time. A period t1 is
an example of a period during which the heating power
1 is set. A period t2 is an example of a period during
which the heating power 3, which is higher than the heat-
ing power 1, is set. The lighting control of the first light
source 31A to the fourth light source 31D is described
by taking as an example a case in which the setting is
changed from the heating power 1 to the heating power 3.
[0044] As illustrated in the period t1, when the heating
power 1 is setin the front operating unit 5 or the operation
display unit 6, and instructions for starting heating are
input, the control unit 14 turns on the first light source
31A. After a period a has elapsed, the control unit 14
turns off the firstlight source 31A and turns on the second
light source 31B. After the control unit 14 has turned on
the second light source 31B and a period b has elapsed,
the control unit 14 turns off the second light source 31B
and turns on the first light source 31A. Thatis, the control
unit 14 turns on the first light source 31A and the second
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light source 31B alternately. The length of each period
a, during which the first light source 31A is on, is a fixed
value. The length of each period b, during which the sec-
ond light source 31B is on, is also a fixed value. The
control unit 14 exercises control, during the period t1,
during which the heating power 1 is set, such that the
first light source 31A and the second light source 31B
are turned on and off without overlap between such light-
ing periods.

[0045] Next, a case is considered in which the setting
is changed from the heating power 1 to the heating power
3. The relationship the heating power 3 > the heating
power 1 is satisfied. In this case, the control unit 14 stops
the lighting control in the heating power 1 and, as illus-
trated in the period t2, starts another lighting control in
the heating power 3. As illustrated in the period t2 in Fig.
4, the control unit 14 turns on the first light source 31A.
After the period a has elapsed, the control unit 14 turns
off the first light source 31A and turns on the second light
source 31 B. After the control unit 14 has turned on the
second light source 31B and the period b has elapsed,
the control unit 14 turns off the second light source 31B
and turns on the third light source 31C. After the control
unit 14 has turned on the third light source 31C and a
period c has elapsed, the control unit 14 turns off the third
light source 31C and turns on the fourth light source 31D.
After the control unit 14 has turned on the fourth light
source 31 D and a period d has elapsed, the control unit
14 turns off the fourth light source 31D and turns on the
first light source 31A. That is, when a direction in the
order of the first light source 31A, the second light source
31B, the third light source 31C, and the fourth light source
31D is defined as a first direction, the control unit 14 turns
on and off the light sources successively in the first di-
rection. Each of the lengths of the periods a to d, during
which the first light source 31A to the fourth light source
31 D are on respectively, is a fixed value. The control
unit 14 exercises control, during the period t2, during
which the heating power 3 is set, such that the first light
source 31A to the fourth light source 31D are turned on
and off without overlap between such lighting periods.
[0046] The controlunit 14 continues the lighting control
illustrated in the periods t1 and t2 until the heating power
is changed or until a heating stop operation is performed.
[0047] Whenthe heating power 2 (notillustrated in Fig.
4) is set, the control unit 14 turns on and off the first light
source 31A, the second light source 31 B, and the third
light source 31C successively in this order. The relation-
ship the heating power 1 < the heating power 2 < the
heating power 3 is satisfied. When heating power 0.5 is
set, the control unit 14 turns on and off only the first light
source 31A. The relationship the heating power 0.5 < the
heating power 1 is satisfied.

[0048] As described above, while a heating operation
is being performed by the heating source, the control unit
14 turns on and off, successively in a single direction,
adjacent ones of the first light source 31A to the fourth
light source 31 D, the number of the adjacent ones being
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determined depending on the heating power. When the
heating power is low, lighting control is exercised only on
the firstlight source 31A and the second light source 31B,
which are close to the heatzone 20. As the heating power
becomes higher, the third light source 31C and the fourth
light source 31D are added in this order as a light source
to be subjected to lighting control. The light emitted by
turning on and off adjacent light sources successively is
visible to a user having a viewpoint above the top plate
3 such that the light flowing in a single direction parallel
to a surface of the top plate 3 is emitted from the trans-
mission part 32. When the lighting control illustrated in
the period t2 in Fig. 4 is exercised, in the example illus-
trated in Fig. 3, the light emitted from the first transmission
part 32A, the second transmission part 32B, the third
transmission part 32C, and the fourth transmission part
32D cyclically successively in this order in a single direc-
tion is visible to a user. That is, a beam of light flowing
from the position closest to the heat zone 20 toward the
outside of the heat zone 20 is visible to a user.

[0049] The following has been described in the exam-
ple in Fig. 4. As the heating power becomes higher, the
number of the light sources to be turned on is increased
in the order from the first light source 31A, which is po-
sitioned closest to the heat zone 20, toward the fourth
light source 31D, which is positioned farthest from the
heat zone 20. However, the order in which the light sourc-
es are turned on may be the order reverse to that in Fig.
4. Specifically, when the heating power is lowest, the
control unit 14 turns on and off only the fourth light source
31D, which is positioned farthest from the heat zone 20,
and as the heating power becomes higher, the light
sources to be turned on and off are added in the order
of the third light source 31C, the second light source 31B,
and the first light source 31A. The light emitted by turning
on and off the light sources in such a manner is visible
to a user having a viewpoint above the top plate 3 such
that the light flowing in a direction toward the heat zone
20 is emitted from the transmission part 32.

[0050] Inthe examplein Fig. 4, the periods a, b, ¢, and
d have the same length. When the plurality of light sourc-
es are turned on and off successively at equal lengths in
such a manner, three or more light sources are turned
on and off in the order in which the light sources are
arranged. The light emitted by turning on and off the light
sources in such a manner is visible to a user such that
the light emitted from the transmission part 32 flows in a
single direction. In addition, light directivity can be further
accentuated by repeating a loop process in which three
or more light sources are turned on and off in the order
in which the light sources are arranged and are then
turned on and off again after the last light source is turned
on and off in the order from the first light source. In the
example in Fig. 4, the first light source 31A, the second
lightsource 31 B, the third light source 31C, and the fourth
light source 31D are turned on and off in this order and
are then turned on and off again in the order from the
first light source 31A, which is positioned first. When the
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loop process in which three or more light sources are
turned on and off in such a manner is repeated, light
flowing in a single direction is successively visible to a
user. When such light flowing in a single direction is vis-
ible to a user, the user easily recognizes that the heating
coil 4, which is a heating source, is being operated.
[0051] In the example in Fig. 4, each of the lengths of
the periods a, b, ¢, and d can be within one second. Each
of the lengths of the periods a, b, c, and d may be one
second or more, for example, about two seconds to three
seconds. When such lengths are set, even a user such
as an elderly person having impaired visual perception
easily visually recognizes a light flow. In addition, in the
examplein Fig. 4 and the following examples, the lengths
of the periods a to d may be capable of being changed
by a user. In this case, for example, an input unit to which
lengths of lighting periods are input is provided in the
front operating unit 5, and the control unit 14 determines
the lengths of the periods a to d on the basis of the lighting
periods input to the input unit.

(Lighting Control Example 2)

[0052] Fig. 5is a timing chart illustrating another light-
ing control example of the light sources according to Em-
bodiment 1. As is clear from a comparison between Fig.
5 and Fig. 4, each of the periods a, b, ¢, and d, during
which the first light source 31A, the second light source
31B, the third light source 31C, and the fourth light source
31D are on respectively, is shorter than that illustrated in
Fig. 4. That is, the cycle in which the plurality of light
sources are turned on and off differs from that in the light-
ing control example 1.

[0053] The control unit 14 switches between the light-
ing control example 1 illustrated in Fig. 4 and a lighting
control example 2 illustrated in Fig. 5 depending on the
operating state of the heating source or the state of the
cooking heater 1. This enables a user to recognize a
change in the operating state of the heating source or a
change in the state of the cooking heater 1 more easily.
[0054] For example, when the infrared sensor 11 or
the contact temperature sensor 12 detects that the tem-
perature of the cookware 300 approaches a target tem-
perature, the control unit 14 switches from the lighting
control example 1 to the lighting control example 2. The
target temperature can be set in the front operating unit
5, the operation display unit 6, or an automatic cooking
function. When the lighting control example is switched
from the lighting control example 1 to the lighting control
example 2, the cycle in which ones of the first light source
31A, the second light source 31B, the third light source
31C, and the fourth light source 31D are turned on and
off is changed with the number of the ones turned on and
off maintained. When the lighting control example is
switched to the lighting control example 2, a change in
which the lightflowingin a single direction becomes faster
than before is visible to a user. This enables the light
emitted from the transmission part 32 and flowing in a
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single direction to be used as a warning indication that
indicates that the temperature of the cookware 300 ap-
proaches a target temperature.

[0055] In addition, for example, the lighting control ex-
ample 1 and the lighting control example 2, in which the
speeds at which the light sources are turned on and off
differ from each other, can be used to represent a differ-
ence in heating source output. Specifically, the control
unit 14 performs the process of the lighting control ex-
ample 1 in one of the case in which the output of the
heating coil 4 is high and the case in which the output of
the heating coil 4 is low, and performs the process of the
lighting control example 2 in the other. This enables a
user to easily recognize a difference in heating source
output.

(Lighting Control Example 3)

[0056] Fig. 6 is a timing chart illustrating still another
lighting control example of the light sources according to
Embodiment 1. In a lighting control example 3 illustrated
in Fig. 6, the control unit 14 turns on and off the first light
source 31A, the second light source 31B, the third light
source 31C, and the fourth light source 31D at the same
time. The lighting control example 3, in which all of the
light sources are turned on and off such that the timings
ofthe light sources are synchronized as described above,
is used by combining with one or both of the lighting con-
trol example 1 in Fig. 4 and the lighting control example
2in Fig. 5. The control unit 14 switches from the lighting
control example 1 illustrated in Fig. 4 or the lighting con-
trol example 2 illustrated in Fig. 5 to the lighting control
example 3illustrated in Fig. 6 depending on the operating
state of the heating source or the state of the cooking
heater 1. This enables a user to recognize a change in
the operating state of the heating source or a change in
the state of the cooking heater 1 more easily.

[0057] For example, when the infrared sensor 11 or
the contact temperature sensor 12 detects that the tem-
perature of the cookware 300 reaches a target temper-
ature, the control unit 14 switches from the lighting control
example 1 or the lighting control example 2 to the lighting
control example 3. When the lighting control example is
switched to the lighting control example 3, light flowing
in a single direction is visible to a user such that the light
is stopped. This enables the blinking light that is emitted
from the first light source 31A, the second light source
31B, the third light source 31C, and the fourth light source
31D turned on and off at the same time and that is trans-
mitted through the transmission part 32 to be used as a
warning indication for a user. When the infrared sensor
11 or the contact temperature sensor 12 detects that the
temperature of the cookware 300 reaches a target tem-
perature, in addition to the process of the lighting control
example 3, the control unit 14 may exercise control such
that the heating source stops heating.
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(Lighting Control Example 4)

[0058] Fig. 7 is a timing chart illustrating yet another
lighting control example of the light sources according to
Embodiment 1. The vertical axis in Fig. 7 represents, in
a simplified manner, the luminance level of the light emit-
ted from the first light source 31A, the second light source
31B, the third light source 31C, and the fourth light source
31D.

[0059] Alighting control example 4 is similarto the light-
ing control example 1 and the lighting control example 2
described above in that the plurality of light sources are
turned on and off successively. However, the lighting
control example 4 differs from the lighting control exam-
ple 1 and the lighting control example 2 in that the lumi-
nance of the light sources is reduced gradually or suc-
cessively. The control unit 14 turns on the firstlight source
31A periodically and reduces its luminance gradually or
successively during one lighting period. This causes fad-
ing blinking light to be visible to a user.

[0060] The lighting control example 4 is used by com-
bining with one or more of the lighting control examples
1 to 3 described above. The control unit 14 switches from
one of the lighting control examples 1, 2, and 3 to the
lighting control example 4 illustrated in Fig. 7 depending
on the operating state of the heating source or the state
of the cooking heater 1. This enables a user to recognize
a change in the operating state of the heating source or
a change in the state of the cooking heater 1 more easily.
[0061] For example, when the infrared sensor 11 or
the contact temperature sensor 12 detects that the tem-
perature of the cookware 300 reaches a target temper-
ature, the control unit 14 performs the process of the
lighting control example 3. After performing the process
of the lighting control example 3 for a while, the control
unit 14 reduces the heating source output and switches
from the lighting control example 3 to the lighting control
example 4. When the lighting control example is switched
to the lighting control example 4, fading blinking light is
visible to a user. The light that is thus fading and blinking
and transmitted through the transmission part 32 can be
used as a warning indication that indicates, to a user,
reduced heating source output.

(Lighting Control Example 5)

[0062] A lighting control example 5 is a lighting control
example in which a randomly selected one or ones of the
plurality of light sources are turned on and off succes-
sively. The control unit 14 randomly selects, by using, for
example, random numbers, one of the first light source
31A, the second light source 31B, the third light source
31C, and the fourth light source 31D, turns on the select-
ed one, and turns off the others. The control unit 14 re-
peats this control process. The control unit 14 turns on
a light source without overlap between lighting periods.
The length of each lighting period may be a fixed value
or a random value.
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[0063] The lighting control example 5 is used by com-
bining with one or more of the lighting control examples
1to 4 described above. The control unit 14 switches from
one of the lighting control examples 1, 2, and 3 to the
lighting control example 5 illustrated in Fig. 6 depending
on the operating state of the heating source or the state
of the cooking heater 1. This enables a user to recognize
a change in the operating state of the heating source or
achange in the state of the cooking heater 1 more easily.
[0064] For example, when the infrared sensor 11 or
the contact temperature sensor 12 detects that the tem-
perature of the cookware 300 reaches a target temper-
ature, the control unit 14 performs the process of the
lighting control example 3. When, after performing the
process of the lighting control example 3 for a while, the
infrared sensor 11 or the contact temperature sensor 12
detects that the temperature of the cookware 300 be-
comes higher than athreshold value, which indicates that
the temperature of the cookware 300 is excessively in-
creased, the control unit 14 switches from the lighting
control example 3 to the lighting control example 5. When
the lighting control example is switched to the lighting
control example 5, randomly blinking light is visible to a
user. The light thus randomly emitted from the transmis-
sion part 32 can be used as a warning indication that
indicates, to a user, an abnormal condition in which the
cookware 300 is excessively heated.

[0065] As described above, the cooking heater 1 in
Embodiment 1 includes the light-emitting unit 30 includ-
ing the firstlight source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D,
which are provided under the top plate 3 and controlled
independently of each other. In addition, the cooking
heater 1 in Embodiment 1 includes the transmission part
32, which is provided in the top plate 3, located outward
of the heat zone 20, and configured to allow the light
emitted from the first light source 31A, the second light
source 31B, the third light source 31C, and the fourth
light source 31D to be transmitted through the transmis-
sion part32. A selected one orones ofthefirstlight source
31A to the fourth light source 31D successively emit light
while the heating coil 4 is heating the cookware 300. Spe-
cifically, as illustrated in Figs. 4, 5, and 7, the first light
source 31A to the fourth light source 31D, which are lin-
early disposed, are turned on and off successively in this
order, and the turning on and off of the first light source
31A to the fourth light source 31D is repeated cyclically.
Such operations of the first light source 31A to the fourth
light source 31D cause the light flowing in a single direc-
tion parallel to the surface of the top plate 3 to be emitted
from the transmission part 32. As a result, a light flow is
visible to a user. Thus, even when a user has color-vision
impairment, the user easily recognizes that the cooking
heater 1 is being operated. When a user easily recogniz-
es that the cooking heater 1 is being operated, it is pos-
sible toinhibit the user from forgetting to turn off the power
of the cooking heater 1 and from applying unnecessary
electric power to the heating source.
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[0066] In addition, In Embodiment 1, the number of
ones of the first light source 31A to the fourth light source
31D that are to be turned on and off varies depending on
the intensity of the output of the heating coil 4, which is
a heating source. In the lighting control example 1 illus-
trated in Fig. 4, the number of the light sources that emit
light is increased as the output of the heating coil 4 be-
comes higher. When the number of ones of the disposed
first light source 31A to fourth light source 31D that are
to be turned on and off varies, blinking light is visible to
a user such that the position of the blinking light varies
depending on the output of the heating coil 4. For this
reason, the user easily visually recognizes a change in
the output of the heating source. Thus, the user can ad-
just the output of the heating source easily and without
anxiety. In addition, when a user can adjust the output
of the heating source easily, the user can heat the cook-
ware 300 by output suitable for cooking. As a result, itis
possible to improve finished cooking quality and to re-
duce electric power consumption.

(Modifications of Transmission Part)

[0067] Modifications of the shape of the transmission
part 32 will be described below with reference to the draw-
ings.

[0068] Fig. 8 is a schematic plan view of a top plate 3

according to Modification 1 of Embodiment 1. In an ex-
ample illustrated in Fig. 8, the first transmission part 32A,
the second transmission part 32B, the third transmission
part 32C, and the fourth transmission part 32D, which
form each transmission part 32, each have the same
shape as a part of the shape similar to that of the corre-
sponding heat zone 20. In the example in Fig. 8, the first
transmission part 32A, the second transmission part 32B,
the third transmission part 32C, and the fourth transmis-
sion part 32D each have a circular arc shape. The lengths
and the surface areas of the circular arc of the circular
arc shape are larger in the direction away from the heat
zone 20. In the example in Fig. 8, the order of increasing
length of the circular arc is the first transmission part 32A,
the second transmission part 32B, the third transmission
part 32C, and the fourth transmission part 32D, and the
length of the circular arc of the fourth transmission part
32D, which is the outermost transmission part, is largest.
This configuration enables a user to be impressed that
the light transmitted through the transmission part 32
spreads from the heat zone 20.

[0069] Itis preferable that the area of the transmission
part 32 that emits light be increased toward the outside
of the heat zone 20 as the output of the heating source
becomes higher. Specifically, when the heating power 1
is set in the heating coil 4, light is emitted from the first
transmission part 32A and the second transmission part
32B. When heating power higher than the heating power
1 is set in the heating coil 4, light is emitted from the first
transmission part 32A, the second transmission part 32B,
the third transmission part 32C, and the fourth transmis-
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sion part 32D. When the area in which light is emitted is
thus increased as heating power becomes higher, a user
easily recognizes the intensity of heating power.

[0070] The shapes of the first transmission part 32A,
the second transmission part 32B, the third transmission
part 32C, and the fourth transmission part 32D are not
limited to a circular arc shape and may be, for example,
a rectangular shape.

[0071] Fig. 9 is a schematic plan view of a top plate 3
according to Modification 2 of Embodiment 1. In an ex-
ample illustrated in Fig. 9, in the first transmission part
32A, the second transmission part 32B, the third trans-
mission part 32C, and the fourth transmission part 32D,
which form each transmission part 32, the lengths of their
sides in a radial direction of the corresponding heat zone
20 are larger as the transmission part position is farther
from the heat zone 20. In the example in Fig. 9, the order
of increasing length of the sides in the radial direction of
the heat zone 20 is the first transmission part 32A, the
second transmission part 32B, the third transmission part
32C, and the fourth transmission part 32D, and the length
of the sides of the fourth transmission part 32D, which is
the outermost transmission part, is largest. This config-
uration enables a user to be impressed that the light
transmitted through the transmission part 32 spreads
from the heat zone 20.

[0072] Itis preferable that the area of the transmission
part 32 that emits light be increased toward the outside
of the heat zone 20 as the output of the heating source
becomes higher. Specifically, when the heating power 1
is set in the heating coil 4, light is emitted from the first
transmission part 32A and the second transmission part
32B. When heating power higher than the heating power
1 is set in the heating coil 4, light is emitted from the first
transmission part 32A, the second transmission part 32B,
the third transmission part 32C, and the fourth transmis-
sion part 32D. When the area in which light is emitted is
thus increased as heating power becomes higher, a user
easily recognizes the intensity of heating power.

(Modification 1 of Lighting Control Example 1)

[0073] Fig. 10 illustrates Modification 1 of the lighting
control example 1 of the light sources according to Em-
bodiment 1. Modification 1 is similar to the lighting control
example 1 in Fig. 4 in that two or more of the first light
source 31A to the fourth light source 31D are turned on
and off successively without overlap between lighting pe-
riods. Modification 1 differs from the lighting control ex-
ample 1 in Fig. 4 in that Modification 1 has an off period
during which none of the light sources is on from when
one light source is turned on to when another light source
is turned on. In Fig. 10, the off period is represented by
the reference sign"e". When, in the configuration in which
the plurality of light sources are turned on and off suc-
cessively, a period during which none of the light sources
is on is thus provided between the lighting periods of the
light sources, the on state and the off state of the light
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sources are clearly distinguished, and a user easily vis-
ually recognizes the on state and the off state. This en-
ables a user to more clearly recognize information, such
as heating power, transmitted via the light emitted from
the first light source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D.

(Modification 2 of Lighting Control Example 1)

[0074] Fig. 11 illustrates Modification 2 of the lighting
control example 1 of the light sources according to Em-
bodiment 1. Modification 2 is an example in which the
plurality of light sources are turned on and off repeatedly
in a specific cycle and the length of the period from when
the first light source of the plurality of light sources is
turned on to when the second light source is turned on
differs from the length of the period from when the second
light source is turned on to when the third light source is
turned on. Modification 2 is similar to the lighting control
example 1 in Fig. 4 in that two or more of the first light
source 31A to the fourth light source 31D are turned on
and off successively without overlap between lighting pe-
riods.

[0075] Modification 2 is an example in which the
lengths of the periods during which the light sources are
on vary from each other. In Embodiment 1, one lighting
time period is longer as the light source position is farther
from the heat zone 20. The order of increasing lighting
time period is the first light source 31A, the second light
source 31B, the third light source 31C, and the fourth
light source 31D. That is, the relationship the period a <
the period b < the period ¢ < the period d is satisfied. The
period a is, for example, about one second, and the pe-
riod d is, for example, about three seconds. When the
light sources are turned on and off with the length of one
lighting time period varied, a user easily recognizes which
light source is emitting light. This enables a user to more
clearly recognize information, such as heating power,
transmitted via the light emitted from the first light source
31A, the second light source 31B, the third light source
31C, and the fourth light source 31D.

[0076] Similarly to Modification 1, Modification 2 may
also have an off period during which none of the light
sources is on from when one light source is turned on to
when another light source is turned on. This enables
Modification 2 to achieve an operational effect similar to
that in Modification 1. In Modification 2, the light sources
may be turned on and off successively without the off
period.

(Modification 3 of Lighting Control Example 1)

[0077] Fig. 12 illustrates Modification 3 of the lighting
control example 1 of the light sources according to Em-
bodiment 1. Modification 3 is an example in which the
plurality of light sources are turned on and off repeatedly
in a specific cycle. In addition, Modification 3 is an exam-
ple in which the length of the period from when the first

10

15

20

25

30

35

40

45

50

55

1"

light source of the plurality of light sources is turned on
to when the second light source is turned on differs from
the length of the period from when the last light source
is turned on to when the first light source is turned on
again. Modification 3 is similar to the lighting control ex-
ample 1in Fig. 4 in that, when each of the firstlight source
31A to the fourth light source 31D is focused on, the first
light source 31A to the fourth light source 31D are turned
on and off repeatedly without overlap between lighting
periods.

[0078] Modification 3 is an example in which one light-
ing period of the light source positioned farthest from the
heat zone 20 of the light sources that are turned on and
off in a loop process is longer than one lighting period of
each of the other light sources. Fig. 12 illustrates an ex-
ample in which three light sources, that is, the first light
source 31A, the second light source 31B, and the third
light source 31C are turned on and off successively. The
period c, during which the third light source 31C posi-
tioned farthest from the heat zone 20 is on, is longer than
each of the periods a and b. When heating power is lower
than that illustrated in Fig. 12, the first light source 31A
and the second light source 31B are turned on and off
successively such that the relationship the period a < the
period b is satisfied. When heating power is higher than
that illustrated in Fig. 12, the first light source 31A, the
second light source 31B, the third light source 31C, and
the fourth light source 31D are turned on and off succes-
sively such that the relationship the period a = the period
b = the period ¢ < the period d is satisfied. When the
lighting period of the outermost one of the light sources
that are turned on and off in a loop process is thus longer
than the lighting period of each of the other light sources,
a user easily recognizes the outer edge of the light emit-
ted from the transmission part 32. This enables a user
to more clearly recognize information, such as heating
power, transmitted via the light emitted from the first light
source 31A, the second light source 31B, the third light
source 31C, and the fourth light source 31D.

[0079] Similarly to Modification 1, Modification 3 may
also have an off period during which none of the light
sources is on from when one light source is turned on to
when another light source is turned on. This enables
Modification 3 to achieve an operational effect similar to
that in Modification 1. In Modification 3, the light sources
may be turned on and off successively without the off
period.

(Modification 4 of Lighting Control Example 1)

[0080] Fig. 13 illustrates Modification 4 of the lighting
control example 1 of the light sources according to Em-
bodiment 1. Modification 4 is an example in which the
plurality of light sources are turned on and off repeatedly
in a specific cycle and the length of the period from when
the first light source of the plurality of light sources is
turned on to when the second light source is turned on
differs from the length of the period from when the second
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light source is turned on to when the third light source is
turned on. Modification 4 is similar to the lighting control
example 1 in Fig. 4 in that two or more of the first light
source 31A to the fourth light source 31 D are turned on
and off.

[0081] In Modification 4, although the timings of start-
ing to turn on the light sources to be turned on and off
differ from each other, the lighting periods of the light
sources overlap each other, and the timings of turning
off the light sources are identical with each other. Spe-
cifically, the first light source 31A starts to be turned on,
and the second light source 31 B then starts to be turned
on in the on state of the first light source 31A. Then, the
third light source 31C starts to be turned on in the on
states of the first light source 31A and the second light
source 31B. Then, the fourth light source 31D starts to
be turned on in the on states of the first light source 31A,
the second light source 31 B, and the third light source
31C. Then, the first light source 31A, the second light
source 31 B, the third light source 31C, and the fourth
light source 31D are turned off at the same time. Although
Modification 4 is similar to the lighting control example 1
in that the light sources are turned on and off repeatedly
when each of the light sources is focused on, the lighting
periods of the light sources overlap each other. Thus,
light flowing in a single direction is visible to a user such
that the light is gradually increased, and the user easily
recognizes the light flow. This enables a user to more
clearly recognize information, such as heating power,
transmitted via the light emitted from the first light source
31A, the second light source 31 B, the third light source
31C, and the fourth light source 31D.

[0082] Fig. 13 illustrates an example in which the tim-
ings of starting to turn on the light sources to be turned
on and off differ from each other. Alternatively, all of the
timings of starting to turn on the light sources to be turned
on and off may be synchronized, and the timings of turn-
ing off the light sources may be caused to differ from
each other successively. For example, the first light
source 31A, the second light source 31B, and the third
light source 31C are turned on at the same time and then
turned off in this order each after some time. This also
causes the light emitted by turning on the light sources
at the same time to be visible to a user such that the light
flows and fades in a single direction, and thus the user
easily recognizes the light flow. In addition, both the tim-
ings of starting to turn on and the timings of turning off
the light sources to be turned on and off may differ from
each other. Specifically, the first light source 31A, the
second light source 31B, and the third light source 31C
are turned on successively each after some time, and
thenthe three light sources are on atthe same time during
a period. Subsequently, the first light source 31A, the
second light source 31B, and the third light source 31C
are turned off in this order each after some time. This
causes the light to be visible to a user such that the light
flows and gradually increases in a single direction and
then flows and fades in the same direction, and thus the
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user easily recognizes the light flow.
Embodiment 2

[0083] In Embodiment 2, the shapes and the disposi-
tions of the transmission parts 32 and the dispositions of
the light sources are described. The configuration other
than the shapes and the dispositions of the transmission
parts 32 and the dispositions of the light sources is similar
to that in Embodiment 1. Thus, the description of Em-
bodiment 2 focuses on the differences between Embod-
iment 1 and Embodiment 2.

[0084] Fig. 14 is a schematic plan view of a top plate
3 according to Embodiment 2. The transmission parts 32
in Embodiment 2 are similar to those in Embodiment 1
in that the transmission parts 32 are provided outward of
the respective heat zones 20. The entire shape of each
of the transmission parts 32 in Embodiment 2 differs from
that in Embodiment 1 in that the entire shape of each of
the transmission parts 32 in Embodiment 2 extends in a
direction from the corresponding heat zone 20 toward
the operation display unit 6.

[0085] The first transmission part 32A, the second
transmission part 32B, the third transmission part 32C,
and the fourth transmission part 32D, which are included
in each of the transmission parts 32 in Embodiment 2,
are linearly disposed in this orderin a direction away from
the operation display unit 6. The entire shape of the trans-
mission part 32 is an isosceles triangle, and its vertex
angle is positioned closer to the operation display unit 6
than are its base angles. The triangle is formed by the
first transmission part 32A, which is shaped into a trian-
gle, the second transmission part 32B, the third trans-
mission part 32C, and the fourth transmission part 32D,
which are each shaped into a trapezoid. The left-right
width of the fourth transmission part 32D, which is posi-
tioned farthest from the operation display unit6, is largest.
The left-right width of the first transmission part 32A,
which is positioned closest to the operation display unit
6, is smallest.

[0086] In Fig. 14, the first light source 31A, the second
light source 31B, the third light source 31C, and the fourth
light source 31D, which are disposed under the top plate
3, are represented by dashed lines. The first light source
31A, the second light source 31B, the third light source
31C, and the fourth light source 31D each have a basic
configuration similar to that described in Embodiment 1.
The first light source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D
are provided such that the light emitted from the light
sources is transmitted through the transmission part 32.
It is preferable that the plurality of light sources be dis-
posed to overlap the transmission part 32 in plan view.
The first light source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D
are linearly disposed in this order in the direction away
from the operation display unit 6. Fig. 14 illustrates an
example in which the plurality of light sources the number
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(four in Embodiment 2) of which is equal to the number
of the plurality of transmission parts forming the trans-
mission part 32 are disposed to overlap the correspond-
ing transmission parts in plan view. However, the plurality
of light sources may be disposed for one transmission
part.

[0087] Asillustrated in the lighting control examples in
Embodiment 1, lighting control is exercised on the first
light source 31A, the second light source 31B, the third
light source 31C, and the fourth light source 31D. When
the first light source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D
are turned on, the light emitted from the light sources is
transmitted through the transmission part 32, and the
transmitted light is visible to a user.

[0088] Embodiment 2 enables the light emitted from
the first light source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D
to be easily visible to a user using the cooking heater 1
and positioned facing the operation display unit 6. This
enables a user to more clearly recognize information,
such as heating power, transmitted via the light emitted
from the first light source 31A, the second light source
31B, the third light source 31C, and the fourth light source
31D.

[0089] Embodiment 2 can achieve an effect similar to
thatin Embodiment 1. In addition, Embodiment 2 enables
the first light source 31A to the fourth light source 31D to
be easily disposed at positions away from a heating
source that is to be hot. Thus, the deterioration of the first
light source 31A to the fourth light source 31D due to
heatis reduced, anditis possible to improve the durability
of the first light source 31A to the fourth light source 31D.
The improvement of the durability of the first light source
31Ato the fourth light source 31D enables heat-resistant
structures that are to be provided for the first light source
31A to the fourth light source 31D to be simplified and
thus the material costs of the cooking heater 1 to be re-
duced.

Embodiment 3

[0090] In Embodiment 3, the shapes and the disposi-
tions of the transmission parts 32 and the dispositions of
the light sources are described. The configuration other
than the shapes and the dispositions of the transmission
parts 32 and the dispositions of the light sources is similar
to that in Embodiment 1. Thus, the description of Em-
bodiment 3 focuses on the differences between Embod-
iment 1 and Embodiment 3.

[0091] Fig. 15 is a schematic plan view of a top plate
3 according to Embodiment 3. The transmission parts 32
in Embodiment 3 are similar to those in Embodiment 1
in that the transmission parts 32 are provided outward of
the respective heat zones 20. The entire shape of each
of the transmission parts 32 in Embodiment 3 differs from
that in Embodiment 1 in that the entire shape of each of
the transmission parts 32 in Embodiment 3 extends along
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the width of the top plate 3.

[0092] The first transmission part 32A, the second
transmission part 32B, the third transmission part 32C,
and the fourth transmission part 32D, which are included
in each of the transmission parts 32 in Embodiment 3,
are linearly disposed in this order from left to right along
the width of the top plate 3. The first transmission part
32A, the second transmission part 32B, the third trans-
mission part 32C, and the fourth transmission part 32D
each have arectangular shape in plan view and form the
entire rectangular shape of the transmission part 32.
[0093] InFig. 15, the first light source 31A, the second
light source 31B, the third light source 31C, and the fourth
light source 31D, which are disposed under the top plate
3, are represented by dashed lines. The first light source
31A, the second light source 31B, the third light source
31C, and the fourth light source 31D each have a basic
configuration similar to that described in Embodiment 1.
The first light source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D
are provided such that the light emitted from the light
sources is transmitted through the transmission part 32.
It is preferable that the plurality of light sources be dis-
posed to overlap the transmission part 32 in plan view.
The first light source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D
are linearly disposed in this order from left to right along
the width of the top plate 3. Fig. 15 illustrates an example
in which the plurality of light sources the number (four in
Embodiment 3) of which is equal to the number of the
plurality of transmission parts forming the transmission
part 32 are disposed to overlap the corresponding trans-
mission parts in plan view. However, the plurality of light
sources may be disposed for one transmission part.
[0094] As illustrated in the lighting control examples in
Embodiment 1, lighting control is exercised on the first
light source 31A, the second light source 31B, the third
light source 31C, and the fourth light source 31D. When
the first light source 31A, the second light source 31B,
the third light source 31C, and the fourth light source 31D
are turned on, the light emitted from the light sources is
transmitted through the transmission part 32, and the
transmitted light is visible to a user.

[0095] Embodiment 3 can achieve an effect similar to
that in Embodiment 1. The first light source 31A to the
fourth light source 31D and the first transmission part
32A to the fourth transmission part 32D illustrated in Fig.
15 may be disposed to be laterally reversed.

Embodiment 4

[0096] In Embodiment 4, examples of attributes of the
light emitted from the transmission part 32 are described.
The description of Embodiment 4 focuses on the differ-
ences between Embodiment 1 and Embodiment 4.

[0097] Fig. 16 illustrates a transmission part and a plu-
rality of light sources according to Embodiment 4. In Fig.
16, thefirstlight source 31A, the second light source 31B,
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the third light source 31C, and the fourth light source 31D,
which are disposed under the transmission part 32, are
represented by dashed lines. The wavelengths of the
light emitted from the first light source 31A, the second
light source 31 B, the third light source 31C, and the fourth
light source 31D in Embodiment4 are longer in this order.
The hue of the lightemitted from the light sources is varied
by varying the wavelength of the light, and thus the light
having different hues transmitted through the transmis-
sion part 32 is visible to a user. For example, the first
light source 31A emits yellow light, the second light
source 31B emits orange light, the third light source 31C
emits vermilion light, and the fourth light source 31D emits
red light. In addition, light sources configured to emit two
kinds of light having different wavelengths may be dis-
posed alternately. When Embodiment 4 is combined with
the lighting control example 1 in Fig. 4, the light having
a relatively short wavelength is emitted from the first light
source 31Ain the case of low heating source output. As
the heating source output becomes higher, the wave-
lengths of the light emitted from the second light source
31B, the third light source 31C, and the fourth light source
31D are longer in this order.

[0098] The first light source 31A, the second light
source 31 B, the third light source 31C, and the fourth
light source 31D may each include a plurality of light-
emitting devices each configured to emit light having a
different wavelength. For example, the first light source
31A, which is one of the light sources, includes a plurality
of light-emitting devices configured to emit light having
different colors. One or more of the light-emitting devices
provided in the first light source 31A emitlightat the same
time. In this manner, the color (RGB) of the light that is
emitted from the transmission part 32 and that is visible
to a user can be varied by combining light-emitting de-
vices configured to emit light. For example, the first light
source 31A emits blue light, the second light source 31B
emits green light, the third light source 31C emits orange
light, and the fourth light source 31D emits red light.
[0099] Instead of or in addition to varying the wave-
length of the light emitted from the first light source 31A,
the second light source 31 B, the third light source 31C,
and the fourth light source 31 D, the color of the first
transmission part 32A to the fourth transmission part 32D
may be varied. For example, the first transmission part
32Ato the fourth transmission part 32D are colored trans-
parent parts. When the first light source 31A to the fourth
light source 31 D emit single-color light, for example,
white light, the emitted light is refracted by being trans-
mitted through the first transmission part 32A to the fourth
transmission part 32D and is recognized, by a user, as
the light having colors corresponding to the colors of the
first transmission part 32A to the fourth transmission part
32D.

[0100] Instead of or in addition to varying the wave-
length of the light emitted from the first light source 31A,
the second light source 31 B, the third light source 31C,
and the fourth light source 31D, and varying the color of
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the first transmission part 32A, the second transmission
part 32B, the third transmission part 32C, and the fourth
transmission part 32D, the light transmittance of the first
transmission part 32A to the fourth transmission part 32D
may be varied. For example, the amounts of light trans-
mitted through the first transmission part 32A, the second
transmission part 32B, the third transmission part 32C,
and the fourth transmission part 32D are larger in this
order. Specifically, printing is performed on the surface
or the inside of the transmission part 32 with a coating
made of glass-based inorganic material, thermosetting
resin, ultraviolet-curing resin, or other substances. The
light transmittance can be changed by changing the den-
sity of the printed coating. The coating usable for printing
is not limited to that described above. A wide range of
materials are usable as long as the materials have rela-
tively high rigidity and low brittleness and do not contain
hazardous substances.

[0101] As described above, Embodiment 4 enables
light having different hues to be visible to a user. This
enables a user to more clearly recognize information,
such as heating power, transmitted via the light emitted
from the first light source 31A, the second light source
31B, the third light source 31C, and the fourth light source
31D.

Embodiment 5

[0102] In Embodiment 5, an example in which a plu-
rality of light sources each emit light having different lu-
minance is described. The description of Embodiment 5
focuses on the differences between Embodiment 1 and
Embodiment 5.

[0103] Fig. 17 is a timing chart illustrating a lighting
control example of light sources according to Embodi-
ment 5. The vertical axis in Fig. 17 represents, in a sim-
plified manner, the luminance level of the light emitted
from the first light source 31A, the second light source
31B, the third light source 31C, and the fourth light source
31D.

[0104] As illustrated in Fig. 17, the luminance of the
light emitted from the first light source 31A, the second
lightsource 31 B, the third light source 31C, and the fourth
light source 31D is higher in this order. Such a configu-
ration enables even a user having color-vision impair-
ment and thus having difficulty in discriminating different
hues of light to easily recognize the distinction of the light
emitted from each of the light sources. For example, even
if blue light, green light, and orange light, which have
different hues, are emitted, it is difficult for a user having
a red-green color vision deficiency, which is a common
congenital disease, to discriminate the different hues.
However, as the plurality of light sources each emit light
having different luminance, Embodiment 5 enables a us-
er to more clearly recognize information, such as heating
power, transmitted via the light emitted from the first light
source 31A, the second light source 31B, the third light
source 31C, and the fourth light source 31D.
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Embodiment 6

[0105] The configuration in Embodiment 6 differs from
that in Embodiment 1 in that a user can select the color
of the light to be emitted from the transmission part 32.
The description of Embodiment 6 focuses on the differ-
ences between Embodiment 1 and Embodiment 6.
[0106] Fig. 18 is a schematic plan view of a top plate
3 according to Embodiment 6. The cooking heater 1 in
Embodiment 6 includes a setting unit 33 in which the
color of the light to be emitted from the transmission part
32 is set. The setting unit 33 is an interface, such as a
touch screen and a push button, configured to receive
input on color settings. Although Fig. 18 illustrates an
example in which the setting unit 33 is provided in an
upper surface of the cooking heater 1, the position of the
setting unit 33 is not limited to that illustrated in Fig. 18.
[0107] When the top plate 3 is black and the color of
the light emitted from the transmission part 32 is red, the
emitted light looks only dark gray light to a user having
ared-green color vision deficiency. Then, it is difficult for
the user to recognize information, such as heating power,
transmitted via the light emitted from the transmission
part 32. In such a case, a user sets the color of the light
to be emitted from the transmission part 32 via the setting
unit 33. The control unit 14 changes the color of the light
to be emitted from the plurality of light sources on the
basis of the settings in the setting unit 33. When the color
of the light emitted from the transmission part 32 is a
color having a white component, in particular, white, a
pastel color, which is a color having a strong white com-
ponent, or yellow, a user having a red-green color vision
deficiency easily recognizes the emitted light. For this
reason, when the top plate 3 is black, it is preferable that
a color having a white component be prepared as a color
capable of being set in the setting unit 33. Each of the
light sources includes one light-emitting device capable
of changing the color of light emitted from the light source
orincludes a plurality of light-emitting devices configured
to emit light having different colors. In this case, the color
of the light emitted from one light source can be changed
by the control circuit of the light-emitting unit 30 sepa-
rately turning on or off the light-emitting devices config-
ured to emit light having different colors.

[0108] When the top plate 3 is white or has a color
close to white, and the color of the light emitted from the
transmission part 32 is white, yellow, or a color having a
strong white component, such as a pastel color, it is dif-
ficult for a user to visually recognize the light emitted from
the transmission part 32. In such a case, a user sets the
color of the light to be emitted from the transmission part
32 via the setting unit 33. The control unit 14 changes
the color of the light to be emitted from the plurality of
light sources on the basis of the settings in the setting
unit 33. Itis preferable that the three primary colors, which
are red, blue, and green, or colors close to these colors
be prepared as colors capable of being set in the setting
unit 33.
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[0109] Embodiment 6 enables a user who uses the
cooking heater 1 to select the color of the light to be emit-
ted from the transmission part 32. Thus, a user easily
recognizes the light emitted from the transmission part
32 by setting colors suitable for the color vision of the
user via the setting unit 33.

[0110] Two or more of the embodiments and the mod-
ifications described above can be used by being com-
bined with each other. This enables a userto more clearly
recognize information, such as heating power, transmit-
ted via the light emitted from the first light source 31A,
the second light source 31 B, the third light source 31C,
and the fourth light source 31D.

[0111] In addition to the embodiments described
above, a plurality of light sources provided in the light-
emitting unit 30 may be disposed to represent characters
or signs. Ones of the light sources disposed in such a
manner, the ones representing a character or a sign, are
treated as one light source, and lighting control is exer-
cised on the light sources as described in the embodi-
ments. This enables a user to recognize that the light
visually recognized as characters or signs flows in a sin-
gle direction. For example, a plurality of light sources are
disposed to have a ring shape, and a plurality of sets of
the light sources disposed to have a ring shape are pro-
vided. When the light sources disposed to have a ring
shape are treated as one light source, and lighting control
is exercised on the light sources, a user can recognize
that ring-shaped light flows in a single direction.

[0112] In addition, a plurality of light sources provided
in the light-emitting unit 30 may be disposed in a matrix.
Ones of the light sources disposed in a matrix, the ones
representing a character or a sign, are treated as one
light source, and lighting control is exercised on the light
sources as described in the embodiments. This enables
a user to recognize that the light visually recognized as
characters or signs flows in a single direction.

Reference Signs List

[0113] 1 cooking heater 2 body 3 top plate 4 heating
coil 5 front operating unit 6 operation display unit 9 coil
base 10 ferrite core 11 infrared sensor 12 contact tem-
perature sensor 13 temperature detection unit 14 control
unit 15 inverter 16 transmission window 20 heat zone 30
light-emitting unit 31A first light source 31B second light
source 31C third light source 31D fourth light source 32
transmission part 32A first transmission part 32B second
transmission part 32C third transmission part 32D fourth
transmission part 33 setting unit 110 sensor case 200
commercial power supply 300 cookware

Claims
1. A cooking heater comprising:

a top plate on which cookware is to be placed;
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a heating source provided under the top plate;
a heat zone provided to the top plate to indicate
a position at which the cookware is to be placed;
a plurality of light sources provided under the
top plate and controlled independently of each
other; and

a transmission part provided in the top plate, lo-
cated outward of the heat zone, and configured
to allow light emitted from the plurality of light
sources to be transmitted through the transmis-
sion part,

wherein a selected one or ones of the plurality
of light sources successively emit light while the
heating source is being operated, such that the
successively emitted light is emitted from the
transmission part and flows in a single direction
parallel to a surface of the top plate.

The cooking heater of claim 1, wherein the number
of ones of the plurality of light sources that emit light
is increased as output of the heating source be-
comes higher.

The cooking heater of claim 1 or 2, wherein the plu-
rality of light sources are turned on and off in syn-
chronization with a change in output of the heating
source.

The cooking heater of any one of claims 1 to 3,
wherein

while the heating source is being operated, one or
ones of the plurality of light sources are turned on
and off, and,

when output of the heating source is changed, a cy-
cle in which the one or ones of the plurality of light
sources are turned on and off is changed with the
number of the ones of the plurality of light sources
that are turned on and off maintained.

The cooking heater of any one of claims 1 to 4,
wherein

the plurality of light sources include a first light
source, a second light source, and a third light source
that are disposed in order in a first direction, and
while the heating source is being operated, the first
light source, the second light source, and the third
light source are turned on and off successively in the
order in the first direction or in order in a direction
reverse to the first direction and are turned on and
off repeatedly and cyclically.

The cooking heater of any one of claims 1 to 5,
wherein the plurality of light sources are linearly dis-
posed in a direction outward from a center of the
heat zone.

The cooking heater of any one of claims 1 to 5, further
comprising
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10.

1.

12.

13.

30

an operating unit thatis provided in an upper surface
of the cooking heater and in which output of the heat-
ing source is set,

wherein the plurality of light sources are linearly dis-
posed in a direction away from the operating unit.

The cooking heater of any one of claims 1 to 5,
wherein the plurality of light sources are linearly dis-
posed along a width of the top plate.

The cooking heater of any one of claims 1 to 3,
wherein

the plurality of light sources include afirstlight source
and a second light source,

while the heating source is being operated, the first
light source and the second light source are each
turned on and off repeatedly in a specific cycle, and
a period from when the first light source is turned on
to when the second light source is turned on differs
from a period from when the second light source is
turned on to when the first light source is turned on
again.

The cooking heater of any one of claims 1 to 9,
wherein
the transmission part includes a first transmission
part and a second transmission part, and
the second transmission part is disposed at a posi-
tion farther outward from the heat zone than is the
first transmission part.

The cooking heater of any one of claims 1 to 9,
wherein

the transmission part includes a first transmission
part and a second transmission part,

the first transmission part and the second transmis-
sion part each have a circular arc shape in plan view,
the second transmission part is disposed at a posi-
tion farther outward from the heat zone than is the
first transmission part, and

a length of a circular arc of the second transmission
partis larger than a length of a circular arc of the first
transmission part.

The cooking heater of any one of claims 1 to 9,
wherein

the transmission part includes a first transmission
part and a second transmission part,

the second transmission part is disposed at a posi-
tion farther outward from the heat zone than is the
first transmission part, and

alength of the second transmission partin a direction
outward from a center of the heat zone is larger than
a length of the first transmission part in the direction
outward from the center of the heat zone.

The cooking heater of any one of claims 1 to 12,
wherein a cycle in which the plurality of light sources
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19.

20.
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are turned on and off varies depending on at least
one of output of the heating source, a temperature
of the cookware, and a temperature of the top plate.

The cooking heater of any one of claims 1 to 12,
wherein luminance of the plurality of light sources
varies depending on at least one of output of the
heating source, a temperature of the cookware, and
a temperature of the top plate.

The cooking heater of any one of claims 1 to 14,
wherein

the transmission partincludes a plurality of transmis-
sion parts, and

light transmitted through each of the plurality of trans-
mission parts has at least one of a different hue, a
different wavelength, and different luminance.

The cooking heater of any one of claims 1 to 15,
wherein the transmission part includes a plurality of
the transmission parts having different light transmit-
tance.

The cooking heater of any one of claims 1 to 15,
wherein a wavelength of light transmitted through
the transmission part in a case in which output of the
heating source is high is longer than a wavelength
of light transmitted through the transmission part in
a case in which the output of the heating source is
low.

The cooking heater of any one of claims 1 to 16,
wherein luminance of light transmitted through the
transmission part in a case in which output of the
heating source is high is higher than luminance of
light transmitted through the transmission part in a
case in which the output of the heating source is low.

The cooking heater of any one of claims 1 to 18,
further comprising

a setting unit in which a hue of light to be emitted
from each of the plurality of light sources is set,
wherein the hue of the light to be emitted from each
of the plurality of light sources is changed depending
on a setting in the setting unit.

The cooking heater of any one of claims 1 to 13,
wherein,

when the top plate is black, light transmitted through
the transmission part has a white component, or,
when the top plate has a color having a white com-
ponent, the light transmitted through the transmis-
sion part has one of three primary colors, which are
red, blue, and green.
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