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(54) HEATING COIL UNIT AND INDUCTION HEATING COOKER INCLUDING THE SAME

(57) PROBLEM TO BE SOLVED: To enable a heat-
ing coil unit of an induction heating cooker including first
and second heating coils to achieve a heating power ca-
pable of inductively heating a cooking container made of
a nonmagnetic material while suppressing heat genera-
tion and an increase in size.

SOLUTION: A heating coil unit 16 has first and sec-
ond heating coils 22, 24 and a plurality of ferrites 26 to
36. The plurality of ferrites includes a shared ferrite 34
opened upward and surrounding both an adjacent portion
22a of the first heating coil 22 and an adjacent portion
24a of the second heating coil 24 adjacent to each other.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a heating coil
unit and an induction heating cooker including the same.

BACKGROUND ART

[0002] For example, as described in patent document
1, a heating coil unit including a plurality of heating coils
is conventionally known as a heating coil unit of an in-
duction heating cooker inductively heating a cooking con-
tainer containing an object to be heated. By selectively
using the plurality of heating coils, a heating power (gen-
erated magnetic force) for the cooking container can fine-
ly be adjusted as compared to a heating coil unit including
only one heating coil. In the case of the heating coil unit
described in Patent Document 1, a ferrite is disposed
between the heating coils and functions as a magnetic
shielding means so that a magnetic field generated from
one heating coil does not affect the other heating coil.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Laid-Open Pat-
ent Publication No. 1-246782

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0004] It is desired to inductively heat a cooking con-
tainer made of a nonmagnetic material such as aluminum
and copper. Therefore, it is conceivable that a large cur-
rent is applied to a heating coil or that the number of turns
of the heating coil is increased. However, in this case,
the heating coil itself is raised to high temperature and
increased in size. As a result, a heating coil unit generates
heat and increases in size.
[0005] Therefore, a problem to be solved by the
present invention is to enable a heating coil unit of an
induction heating cooker including first and second heat-
ing coils to achieve a heating power capable of inductively
heating a cooking container made of a nonmagnetic ma-
terial while suppressing heat generation and an increase
in size.

MEANS FOR SOLVING PROBLEM

[0006] To solve the problem, an aspect of the present
invention provides
a heating coil unit comprising:

first and second heating coils; and
a plurality of ferrites, wherein

the plurality of ferrites includes a shared ferrite
opened upward and surrounding both an adjacent
portion of the first heating coil and an adjacent portion
of the second heating coil adjacent to each other.

[0007] Another aspect of the present invention pro-
vides
an induction heating cooker comprising:

a top plate; and
a heating coil unit disposed under the top plate,
wherein
the heating coil unit includes
first and second heating coils, and
a plurality of ferrites, and wherein
the plurality of ferrites includes a shared ferrite
opened upward and surrounding both an adjacent
portion of the first heating coil and an adjacent portion
of the second heating coil adjacent to each other.

EFFECT OF THE INVENTION

[0008] According to the present invention, the heating
coil unit of the induction heating cooker including the first
and second heating coils can achieve a heating power
capable of inductively heating a cooking container made
of a nonmagnetic material while suppressing heat gen-
eration and an increase in size.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is a perspective view of an induction heating
cooker according to an embodiment of the present
invention.
Fig. 2 is a perspective view of a heating coil unit.
Fig. 3 is an exploded perspective view of the heating
coil unit.
Fig. 4 is a perspective view showing a relationship
of arrangement of a first heating coil, a second heat-
ing coil, and a plurality of ferrites in the heating coil
unit.
Fig. 5 is a top view showing the relationship of ar-
rangement of the first heating coil, the second heat-
ing coil, and the plurality of ferrites in the heating coil
unit.
Fig. 6 is a perspective view of first and third ferrites.
Fig. 7 is a perspective view of second and fourth
ferrites.
Fig. 8 is a schematic showing a magnetic field gen-
erated in a heating coil.
Fig. 9 is a perspective view of a shared ferrite.
Fig. 10A is a diagram showing a magnetic field dis-
tribution of a heating coil unit of an example including
the shared ferrite.
Fig. 10B is a diagram showing a magnetic field dis-
tribution of a heating coil unit of a comparative ex-
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ample without the shared ferrite.
Fig. 11 is a perspective view of an auxiliary ferrite.

MODES FOR CARRYING OUT THE INVENTION

[0010] A heating coil unit according to an aspect of the
present invention comprises first and second heating
coils and a plurality of ferrites, and the plurality of ferrites
includes a shared ferrite opened upward and surrounding
both an adjacent portion of the first heating coil and an
adjacent portion of the second heating coil adjacent to
each other.
[0011] According to the aspect of the present invention,
the heating coil unit of an induction heating cooker in-
cluding the first and second heating coils can achieve a
heating power capable of inductively heating a cooking
container made of a nonmagnetic material while sup-
pressing heat generation and an increase in size.
[0012] The shared ferrite may have a square-bracket
shape, for example.
[0013] In the case that the plurality of ferrites includes
first and second ferrites opened upward and surrounding
a portion of the first heating coil different from the adjacent
portion and third and fourth ferrites opened upward and
surrounding a portion of the second heating coil different
from the adjacent portion, the shared ferrite preferably
has a larger magnetic path cross-sectional area as com-
pared to the first to fourth ferrites. This prevents the
shared ferrite from being in a high temperature state and
prevents the occurrence of magnetic saturation in the
shared ferrite.
[0014] In the case that in the first heating coil, the cur-
vature radius of the portion surrounded by the second
ferrite is smaller than the curvature radius of the portion
surrounded by the first ferrite and that in the second heat-
ing coil, the curvature radius of the portion surrounded
by the fourth ferrite is smaller than the curvature radius
of the portion surrounded by the third ferrite, preferably,
the second ferrite has a larger magnetic path cross-sec-
tional area as compared to the first ferrite, and the fourth
ferrite has a larger magnetic path cross-sectional area
as compared to the third ferrite. This prevents the second
and fourth ferrites from being in a high temperature state.
[0015] The first to fourth ferrites may have a square-
bracket shape.
[0016] The plurality of ferrites may include an auxiliary
ferrite having an "L" shaped. A magnetic field can further
be extended toward the upper side of the heating coils.
[0017] The respective adjacent portions of the first and
second heating coils may be linear portions parallel to
each other. As a result, a plurality of shared ferrites can
be used, and consequently, the heating power can further
be increased.
[0018] The first and second heating coils may have a
"D" shape.
[0019] In corner portions located at both ends of the
linear portion of each of the first and second heating coils,
an interval between coil wires adjacent to each other may

be made larger than the other intervals between the coil
wires. As a result, the magnetic fields generated by the
first and second heating coils can be extended in a hor-
izontal direction.
[0020] An induction heating cooker according to an-
other aspect of the present invention comprises a top
plate and a heating coil unit disposed under the top plate,
the heating coil unit includes first and second heating
coils and a plurality of ferrites, and the plurality of ferrites
includes a shared ferrite opened upward and surrounding
both an adjacent portion of the first heating coil and an
adjacent portion of the second heating coil adjacent to
each other.
[0021] According to the other aspect of the present in-
vention, the heating coil unit of the induction heating
cooker including the first and second heating coils can
achieve a heating power capable of inductively heating
a cooking container made of a nonmagnetic material
while suppressing heat generation and an increase in
size.
[0022] An embodiment of the present invention will
now be described with reference to the drawings.
[0023] Fig. 1 shows an induction heating cooker ac-
cording to an embodiment of the present invention. An
X-Y-Z coordinate system shown in the figures is for fa-
cilitating understanding of the invention and is not intend-
ed to limit the invention. An X-axis direction and a Y-axis
direction indicate horizontal directions, and a Z-axis di-
rection indicates a vertical direction.
[0024] As shown in Fig. 1, an induction heating cooker
10 is a cooker inductively heating a cooking container C
containing an object to be heated T. The induction heat-
ing cooker 10 has a top plate 12 made of heat-resistant
glass, for example, and having the cooking container C
placed thereon, and a housing 14 attached to a lower
surface of the top plate 12. A plurality of heating coil units
16 is mounted inside the housing 14. Each of the plurality
of the heating coil units 16 is disposed below the top plate
12 and inductively heats the cooking container C placed
on a portion of the top plate 12 facing thereto.
[0025] Details of the heating coil unit 16 according to
an embodiment of the present invention will hereinafter
be described.
[0026] Fig. 2 is a perspective view of an induction heat-
ing coil unit. Fig. 3 is an exploded perspective view of the
induction heating coil unit.
[0027] As shown in Figs. 2 and 3, in the case of this
embodiment, the heating coil unit 16 has a coil base 20,
a first heating coil 22, a second heating coil 24, a plurality
of ferrites 26 to 36, and a shield plate 38. Although not
shown, the heating coil unit 16 includes constituent ele-
ments other than these constituent elements, such as an
infrared temperature sensor detecting the temperature
of the cooking container C located above the heating coil
unit 16 across the top plate 12, for example.
[0028] The coil base 20 of the heating coil unit 16 is a
member made of a resin material, for example, and is
configured to hold the first heating coil 22, the second
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heating coil 24, and the plurality of the ferrites 26 to 36.
Specifically, the coil base 20 has a shallow dish shape
having a concave space 20a housing the first and second
heating coils 22, 24 and includes in the concave space
20a a multiplicity of partition walls 20b holding the first
and second heating coils 22, 24 (coil wires constituting
these coils). Since the coil wires are arranged between
the adjacent partition walls 20b, the first and second heat-
ing coils 22, 24 are held by the coil base 20 with the coil
shape thereof maintained.
[0029] The plurality of the ferrites 26 to 36 are attached
to a bottom surface of the coil base 20 such that portions
(wall portions described later) penetrate the inside of the
concave space 20a.
[0030] The first and second heating coils 22, 24 are
made up of coil wires produced by twisting a plurality of
conductive wires such as aluminum wires or copper
wires, for example. In the case of this embodiment, the
coil wires are disposed on the coil base 20 such that nine
loops are formed when viewed in the vertical direction
(viewed in the Z-axis direction) and that the coil wires are
stacked in five tiers in the vertical direction.
[0031] Furthermore, in the case of this embodiment,
the coil wires are disposed on the coil base 20 such that
each of the first and second heating coils 22, 24 has a
"D" shape when viewed in the vertical direction (viewed
in the Z-axis direction). Therefore, the first and second
heating coils 22, 24 respectively include linear portions
22a, 24a and arc portions 22b, 24b.
[0032] The first and second heating coils 22, 24 are
held by the coil base 20 and thereby arranged in parallel
(in the Y-axis direction) in a posture with coil openings
facing in the vertical direction (Z-axis direction). In the
case of this embodiment, the first and second heating
coils 22, 24 are arranged such that the linear portions
22a, 24a are parallel and adjacent to each other.
[0033] The plurality of ferrites of the heating coil unit
16 includes the first ferrites 26 and the second ferrites
28 used for the first heating coil 22, the third ferrites 30
and the fourth ferrites 32 used for the second heating coil
24, and the shared ferrites 34 shared by the first heating
coil 22 and the second heating coil 24.
[0034] In the case of this embodiment, the first ferrites
26 and the third ferrites 30 have the same shape, and
the second ferrites 28 and the fourth ferrites 32 have the
same shape. In the case of this embodiment, the heating
coil unit 16 includes the auxiliary ferrites 36 as ferrites
other than the first to fourth ferrites 26 to 32 and the
shared ferrites 34. The details of these ferrites 26 to 36
will be described.
[0035] Fig. 4 is a perspective view showing a relation-
ship of arrangement of a first heating coil, a second heat-
ing coil, and a plurality of ferrites in the heating coil unit.
Fig. 5 is a top view showing the relationship of arrange-
ment of the first heating coil, the second heating coil, and
the plurality of ferrites in the heating coil.
[0036] As shown in Figs. 4 and 5, the first ferrites 26
(the third ferrites 30), the second ferrites 28 (the fourth

ferrites 32), and the shared ferrites 34 have different
shapes.
[0037] Fig. 6 is a perspective view of the first and third
ferrites. Fig. 7 is a perspective view of the second and
fourth ferrites.
[0038] As shown in Fig. 6, in the case of this embodi-
ment, the first ferrites 26 and the third ferrites 30 have
the same shape as described above and have a square-
bracket shape. Specifically, the first ferrites 26 and the
third ferrites 30 respectively have rectangular parallele-
piped main body portions 26a, 30a extending in the hor-
izontal direction (X-axis direction, Y-axis direction), rec-
tangular parallelepiped outer-side wall portions 26b, 30b
erecting from one ends of the main body portions 26a,
30a in the vertical direction (Z-axis direction), and rec-
tangular parallelepiped center-side wall portions 26c, 30c
erecting from the other ends in the vertical direction.
[0039] As shown in Fig. 5, a portion of the first heating
coil 22 is disposed above the main body portions 26a of
the first ferrites 26 and between the outer-side wall por-
tions 26b and the center-side wall portions 26c. Specifi-
cally, a portion of the coil base 20 is present between the
main body portions 26a and the first heating coil 22. The
outer-side wall portions 26b are located on the outer side
of the first heating coil 22, and the center-side wall por-
tions 26c are located on the center side (within the coil
opening) of the first heating coil 22. In other words, the
portion of the first heating coil 22 is surrounded by the
first ferrites 26 opened upward (opened toward the top
plate 12).
[0040] As shown in Fig. 5, a portion of the second heat-
ing coil 24 is disposed above the main body portions 30a
of the third ferrites 30 and between the outer-side wall
portions 30b and the center-side wall portions 30c. Spe-
cifically, a portion of the coil base 20 is present between
the main body portions 30a and the second heating coil
24. The outer-side wall portions 30b are located on the
outer side of the second heating coil 24, and the center-
side wall portions 30c are located on the center side (with-
in the coil opening) of the second heating coil 24. In other
words, the portion of the second heating coil 24 is sur-
rounded by the third ferrites 26 opened upward (opened
toward the top plate 12).
[0041] As shown in Fig. 7, in the case of this embodi-
ment, the second ferrites 28 and the fourth ferrites 32
have the same shape as described above and have a
square-bracket shape. Specifically, the second ferrites
28 and the fourth ferrites 32 respectively have rectangu-
lar parallelepiped main body portions 28a, 32a extending
in the horizontal direction (X-axis direction, Y-axis direc-
tion), rectangular parallelepiped outer-side wall portions
28b, 32b erecting from one ends of the main body por-
tions 28a, 32a in the vertical direction (Z-axis direction),
and semicylindrical center-side wall portions 28c, 32c
erecting from the other ends in the vertical direction.
[0042] As shown in Fig. 5, a portion of the first heating
coil 22 is disposed above the main body portions 28a of
the second ferrites 28 and between the outer-side wall
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portions 28b and the center-side wall portions 28c. Spe-
cifically, a portion of the coil base 20 is present between
the main body portions 28a and the first heating coil 22.
The outer-side wall portions 28b are located on the outer
side of the first heating coil 22, and the center-side wall
portions 28c are located on the center side (within the
coil opening) of the first heating coil 22. In other words,
the portion of the first heating coil 22 is surrounded by
the second ferrites 28 opened upward (opened toward
the top plate 12).
[0043] Similarly, as shown in Fig. 5, a portion of the
second heating coil 24 is disposed above the main body
portions 32a of the fourth ferrites 32 and between the
outer-side wall portions 32b and the center-side wall por-
tions 32c. Specifically, a portion of the coil base 20 is
present between the main body portions 32a and the
second heating coil 24. The outer-side wall portions 32b
are located on the outer side of the second heating coil
24, and the center-side wall portions 32c are located on
the center side (within the coil opening) of the second
heating coil 24. In other words, the portion of the second
heating coil 24 is surrounded by the fourth ferrites 32
opened upward (opened toward the top plate 12).
[0044] As shown in Figs. 6 and 7, the shape of the first
ferrites 26 is different from the shape of the second fer-
rites 28 and the shape of the third ferrites 30 is different
from the shape of the fourth ferrites 32 because of the
reason described below. It is noted that the reason why
the third ferrites 30 and the fourth ferrites 32 are different
in shape is the same as the reason why the first ferrites
26 and the second ferrites 28 are different in shape.
[0045] As shown in Fig. 5, the first ferrites 26 are
opened upward and surrounds the arc portion 22b of the
first heating coil 22. The second ferrites 28 are opened
upward and surrounds corner portions 22c located at
both ends of the linear portion 22a, i.e., between the linear
portion 22a and the arc portion 22b, of the first heating
coil 22.
[0046] As shown in Fig. 5, in the first heating coil 22,
when the arc portion 22b and the corner portion 22c are
compared, the latter has a smaller curvature radius.
Therefore, the center-side wall portions 28c of the second
ferrites 28 are formed into a semicylindrical shape
(formed into a semicircular shape when viewed from
above (viewed in the Z direction)) so as not to come too
close to the first heating coil 22, unlike the rectangular
parallelepiped center-side wall portions 26c of the first
ferrites 26.
[0047] Additionally, the second ferrites 28 have a larger
magnetic path cross-sectional area as compared to the
first ferrites 26. This will specifically be described with
reference to Fig. 8.
[0048] Fig. 8 is a schematic showing a magnetic field
generated in the first heating coil.
[0049] As shown in Fig. 8, when a current I flows
through the first heating coil 22, a magnetic flux MF is
generated, circling around each of multiple portions of
the first heating coil 22. The density of the magnetic flux

MF is higher in a portion with a small curvature radius
than a portion with a large curvature radius.
[0050] Therefore, the magnetic flux density in the sec-
ond ferrites 28 disposed in the corner portions 22c of the
first heating coil 22 having a small curvature radius be-
comes higher than the magnetic flux density in the first
ferrites 26 disposed in the arc portion having a large cur-
vature radius. As a result, the second ferrites 28 are more
likely to be in a high temperature state as compared to
the first ferrites 26.
[0051] To prevent the second ferrites 28 from being in
a high temperature state, the second ferrites 28 have a
larger magnetic path cross-sectional area as compared
to the first ferrites 26, so that the second ferrites 28 and
the first ferrites 26 are different in shape.
[0052] Specifically, for example, the magnetic flux gen-
erated from the first heating coil 22 and collected in the
second ferrite 28 mainly enters from a tip of one of the
outer-side wall portion 28b and the center-side wall por-
tion 28c of the second ferrite 28 toward the main body
portion 28a, moves from the main body portion 28a to-
ward the other side, and exits from the other tip. As a
result, the magnetic field spreads upward, i.e., toward
the cooking container C on the top plate 12. The magnetic
flux passes through the first ferrite 26 in the same way.
[0053] An area of a cross section (magnetic path cross-
sectional area) orthogonal to a path (magnetic path) of
such a magnetic flux is made larger in the second ferrites
28 than in the first ferrite 26. As a result, the magnetic
flux density in the second ferrite 28 is reduced as com-
pared to the magnetic flux density in the first ferrite 26.
Consequently, the second ferrite 28 is in the temperature
state at the same level as the first ferrite 26 and is pre-
vented from being in the high temperature state.
[0054] In the case of this embodiment, as shown in
Figs. 6 and 7, the outer-side wall portion 26b of the first
ferrite 26 and the outer-side wall portion 28b of the sec-
ond ferrite 28 both disposed on the outer side of the first
heating coil 22 have different thicknesses d1, d2, and d2
is larger than d1. As a result, the magnetic path cross-
sectional area of the second ferrite 28 is made larger
than the magnetic path cross-sectional area of the first
ferrite 26.
[0055] Similarly, in the second heating coil 24, the third
ferrites 30 are opened upward and surrounds the arc
portion 24b of the second heating coil 24. The fourth fer-
rites 32 are opened upward and surrounds corner por-
tions 24c located at both ends of the linear portion 24a,
i.e., between the linear portion 24a and the arc portion
24b, of the second heating coil 24.
[0056] In the second heating coil 24 as well, when the
arc portion 24b and the corner portion 24c are compared,
the latter has a smaller curvature radius. Therefore, the
center-side wall portions 32c of the fourth ferrites 28 are
formed into a semicylindrical shape (formed into a sem-
icircular shape when viewed from above (viewed in the
Z direction)) so as not to come too close to the second
heating coil 24, unlike the rectangular parallelepiped
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center-side wall portions 30c of the third ferrites 26.
[0057] The magnetic path cross-sectional area of the
fourth ferrite 32 is made larger than the magnetic path
cross-sectional area of the third ferrite 30 for the same
reason and with the same method as the second ferrite
28.
[0058] In the case of this embodiment, as shown in Fig.
5, in the corner portions 22c, 24d of the first and second
heating coils 22, 24 in which the second and fourth ferrites
28, 32 are disposed, an interval between the coil wires
adjacent to each other is made larger than an interval
between the coil wires in the portions other than the cor-
ner portions. In the case of this embodiment, an interval
P between the third and fourth coil wires from the center
side is expanded as compared to the intervals of the other
coil wires. By adjusting the distance between the coil
wires in this way, the first and second heating coils 22,
24 can be expanded outward without reducing the cur-
vature radius of the coil wire closest to the center in the
corner portions 22c, 22d. As a result, the magnetic fields
generated by the first and second heating coils 22, 24
can be extended in the horizontal direction (X-axis direc-
tion). If the first and second heating coils 22, 24 are ex-
panded outward without expanding the pitch interval, the
curvature radius becomes smaller in the corner portions,
which eliminates spaces for arrangement of the center-
side wall portions 28c, 32c of the second and fourth fer-
rites 28, 32.
[0059] As shown in Fig. 5, the shared ferrites 34 are
shared by the first and second heating coils 22, 24 unlike
the first to fourth ferrites 26 to 32.
[0060] Fig. 9 is a perspective view of the shared ferrite.
[0061] As shown in Fig. 9, in the case of this embodi-
ment, the shared ferrites 34 have a square-bracket
shape. Specifically, the shared ferrites 34 include a rec-
tangular parallelepiped main body portion 34a extending
in the horizontal direction (X-axis direction, Y-axis direc-
tion) and rectangular parallelepiped wall portions 34b
erecting from both respective ends of the main body por-
tion 34a in the vertical direction (Z-axis direction).
[0062] As shown in Fig. 5, the linear portion 22a of the
first heating coil 22 and the linear portion 24a of the sec-
ond heating coil 24 adjacent to each other are disposed
above the main body portion 34a of the shared ferrite 34
and between the two wall portions 34b. Specifically, a
portion of the coil base 20 is present between the main
body portion 34a and the linear portions 22a, 24a of the
first and second heating coils 22, 24. Additionally, one of
the wall portions 34b is located in the coil opening of the
first heating coil 22, and the other wall portion 34b is
located in the coil opening of the second heating coil 24.
In other words, the linear portion 22a of the first heating
coil 22 and the linear portion 24a of the second heating
coil 24 adjacent to each other are surrounded together
by the shared ferrite 34 in a partially opened state
(opened toward the top plate 12).
[0063] The reason for using such a shared ferrite 34
will be described. The description will be made with ref-

erence to an example and a comparative example.
[0064] Fig. 10A shows a magnetic field distribution of
a heating coil unit of an example including the shared
ferrite. Fig. 10B shows a magnetic field distribution of a
heating coil unit of a comparative example without the
shared ferrite.
[0065] Figs. 10A and 10B show the magnetic field dis-
tributions when currents flow in the same direction
through the respective linear portions 22a, 24a of the first
and second heating coils 22, 24. In the case of the com-
parative example shown in Fig. 10B, a ferrite 150 opened
upward and surrounding the linear portion 22a of the first
heating coil 22 and a ferrite 152 opened upward and sur-
rounding the linear portion 24a of the second heating coil
24 are used instead of the shared ferrite. The ferrite 150
has the same shape as the first ferrite 26, and the ferrite
152 has the same shape as the third ferrite 30.
[0066] As shown in Fig. 10A, when the shared ferrite
34 is used, a magnetic flux MF1 is generated and circles
around both of the linear portions 22a, 24a of the first
and second heating coils 22, 24 while passing through
the inside of the shared ferrite 34. The magnetic flux MF1
is stronger than a magnetic flux MF2 passing through the
first ferrite 26 and a magnetic flux MF2 passing through
the third ferrite 30. Specifically, since the surrounded coil
wires are doubled, the magnetic flux density in the shared
ferrite 34 is higher than the magnetic flux density in the
first ferrite 26 or the third ferrite 30.
[0067] On the other hand, in the case of the compar-
ative example shown in Fig. 10B, a magnetic flux MF4
is generated and circles around the linear portion 22a of
the first heating coil 22 while passing through the ferrite
150. At the same time, a magnetic flux MF5 is generated
and circles around the linear portion 24a of the second
heating coil 24 while passing through the ferrite 152.
[0068] Since the number of the surrounded coil wires
is the same, a magnetic flux MF4 generated in the ferrite
150 is the same as the magnetic flux MF2 generated in
the first ferrite 26, and a magnetic flux MF5 generated in
the ferrite 152 is the same as the magnetic flux MF3 gen-
erated in the third ferrite 30. However, the magnetic flux
passing through an outer-side wall portion 150b of the
ferrite 150 and the magnetic flux passing through an out-
er-side wall portion 152b of the ferrite 152 are directed
opposite to each other and therefore cancel each other.
[0069] As shown in Fig. 10A, in the case of the heating
coil unit of the example including the shared ferrite 34, a
distance in a parallel direction (Y-axis direction) can be
made as small as possible between the linear portion
22a of the first heating coil 22 and the linear portion 24a
of the second heating coil 24. This suppresses the mutual
cancellation between the magnetic flux generated
around the coil wires in the linear portion 22a of the first
heating coil 22 and the magnetic flux generated around
the coil wires in the linear portion 24a of the second heat-
ing coil 24.
[0070] On the other hand, in the case of the compar-
ative example shown in Fig. 10B, the outer-side wall por-
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tion 150b of the ferrite 150 and the outer-side wall portion
152b of the ferrite 152 exist between the first heating coil
22 and the second heating coil 24. Therefore, the linear
portion 22a of the first heating coil 22 and the linear por-
tion 24a of the second heating coil 24 cannot be made
close to each other as in the example.
[0071] Therefore, in the case of the comparative ex-
ample, the presence of the ferrites between the first heat-
ing coil 22 and the second heating coil 24 causes a portion
of the magnetic flux generated from the first heating coil
22 and a portion of the magnetic flux generated from the
second heating coil 24 to cancel each other.
[0072] On the other hand, in the case of the embodi-
ment shown in Fig. 10A, the use of the shared ferrite 34
suppresses the mutual cancelation between the magnet-
ic flux generated from the first heating coil 22 and the
magnetic flux generated from the second heating coil 24.
Therefore, an electric power supplied to the first and sec-
ond heating coils 22, 24 can be converted into a magnetic
field with high conversion efficiency. As a result, the first
and second heating coils 22, 24 can achieve a high heat-
ing power without applying a large current to the first and
second heating coils 22, 24 and without increasing the
number of turns. Consequently, the heating coil unit 16
is prevented from generating heat and increasing in size
and can inductively heat a cooking container made of a
nonmagnetic material such as aluminum and copper.
[0073] As shown in Fig. 5, the number of the coil wires
surrounded by the shared ferrite 34 is doubled as com-
pared to the first to fourth ferrites 26 to 32. Therefore, the
shared ferrite 34 preferably has a larger magnetic path
cross-sectional area as compared to the first to fourth
ferrites 26 to 32. This prevents the shared ferrite 34 from
being in a high temperature state and prevents the oc-
currence of magnetic saturation in the shared ferrite 34.
In the case of this embodiment, as shown in Figs. 6, 7,
and 9, the magnetic path cross-sectional area (the cross
section orthogonal to the extending direction) of the main
body portion 34a of the shared ferrite 34 is made larger
as compared to the main body portions 26a to 32a of the
first to fourth ferrites 26 to 32.
[0074] As shown in Fig. 5, the auxiliary ferrites 36 differ
from the first to fourth ferrites 26 to 32 and the shared
ferrite 34 and does not surround portions of the first and
second heating coils 22, 24 in a partially opened state.
[0075] Fig. 11 is a perspective view of the auxiliary fer-
rite.
[0076] As shown in Fig. 11, in the case of this embod-
iment, the auxiliary ferrite 36 has an "L" shape. Specifi-
cally, the auxiliary ferrite 36 has a rectangular parallele-
piped main body portion 36a extending in the horizontal
direction (X-axis direction, Y-axis direction) and a rectan-
gular parallelepiped outer-side wall portion 36b erecting
from one end of the main body portion 36a in the vertical
direction (Z-axis direction).
[0077] As shown in Fig. 5, the auxiliary ferrites 36 are
disposed on each of the first and second heating coils
22, 24. In the case of this embodiment, the auxiliary fer-

rites 36 are disposed between the first ferrites 26 and the
second ferrites 28 and disposed between the third ferrites
30 and the fourth ferrites 32. The first and second heating
coils 22, 24 are disposed above the main body portions
36a of the auxiliary ferrites 36. Specifically, a portion of
the coil base 20 is present between the main body por-
tions 36a and the first and second heating coils 22, 24.
The outer-side wall portions 36b are located on the outer
side of the first and second heating coils 22, 24.
[0078] The auxiliary ferrites 36 as described above can
be disposed for portions of the first and second heating
coils 22, 24 in which the first to fourth ferrites 26 to 32
cannot be disposed. The auxiliary ferrite 36 can further
extend the magnetic field upward.
[0079] The auxiliary ferrites 36 may be disposed be-
tween the first ferrites 26 or between the third ferrites 30.
[0080] As shown in Fig. 3, the shield plate 38 is a mem-
ber made of a metal material such as aluminum and in-
cludes a bottom portion 38a and a cylindrical portion 38b
erecting from an outer circumferential edge of the bottom
portion 38a. The shield plate 38 is fitted to an outer cir-
cumferential surface 20c of the coil base 20. The bottom
portion 38a of the shield plate 38 is provided with a plu-
rality of through-holes for cooling the first and second
heating coils 22, 24, the first to fourth ferrites 26 to 32,
the shared ferrites 34, and the auxiliary ferrites 36. The
plurality of through-holes is disposed such that the bot-
tom portion 38a of the shield plate 38 is present below
the first to fourth ferrites 26 to 32, the shared ferrites 34,
and the auxiliary ferrites 36. This suppresses the leakage
of the magnetic flux from the ferrites to the lower side
thereof.
[0081] According to this embodiment as described
above, the heating coil unit 16 of the induction heating
cooker 10 including the first and second heating coils 22,
24 can achieve a heating power capable of inductively
heating a cooking container made of a nonmagnetic ma-
terial while suppressing heat generation and an increase
in size. In other words, the first and second heating coils
22, 24 can achieve a high heating power without applying
a large current to the first and second heating coils 22,
24 and without increasing the number of turns.
[0082] Although the present invention has been de-
scribed with reference to the embodiment, the present
invention is not limited to the embodiment.
[0083] For example, in the case of this embodiment,
as shown in Figs. 6, 7, and 9, the first to fourth ferrites
26 to 32 and the shared ferrites 34 have a so-called
square-bracket shape; however, the embodiments of the
present invention are not limited thereto. For example,
the ferrites may have a "C" shape or a "U" shape. There-
fore, the first to fourth ferrites and the shared ferrites may
have any shape as long as the ferrites can surround the
first and second heating coils while being opened up-
ward.
[0084] In the case of the embodiment, the first and sec-
ond heating coils have a so-called "D" shape; however,
the embodiments of the present invention are not limited
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thereto. For example, the heating coils may have an oval
shape or an elliptical shape.
[0085] In the case of the embodiment, the portions of
the first and second heating coils adjacent to each other
and surrounded by the shared ferrites have a linear
shape; however, the embodiments of the present inven-
tion are not limited thereto. It is noted that the linear shape
is preferable since a plurality of shared ferrites can be
used as shown in Fig. 5.
[0086] Therefore, in a broad sense, the heating coil
unit according to the embodiment of the present invention
has the first and second heating coils and a plurality of
ferrites, and the plurality of ferrites includes a shared fer-
rite opened upward and surrounding an adjacent portion
of the first heating coil and an adjacent portion of the
second heating coil adjacent to each other together.

INDUSTRIAL APPLICABILITY

[0087] The present invention is applicable to any heat-
ing coil unit of an induction heating cooker including a
plurality of heating coils.

EXPLANATIONS OF LETTERS OR NUMERALS

[0088]

16 heating coil unit
22 first heating coil
22a adjacent portion (linear portion)
24 second heating coil
24a adjacent portion (linear portion)
26 first ferrite
28 second ferrite
30 third ferrite
32 fourth ferrite
34 shared ferrite
36 auxiliary ferrite

Claims

1. A heating coil unit comprising:

first and second heating coils; and
a plurality of ferrites, wherein
the plurality of ferrites includes a shared ferrite
opened upward and surrounding both an adja-
cent portion of the first heating coil and an ad-
jacent portion of the second heating coil adja-
cent to each other.

2. The heating coil unit according to claim 1, wherein
the shared ferrite has a square-bracket shape.

3. The heating coil unit according to claim 1 or 2, where-
in
the plurality of ferrites includes first and second fer-

rites opened upward and surrounding a portion of
the first heating coil different from the adjacent por-
tion and third and fourth ferrites opened upward and
surrounding a portion of the second heating coil dif-
ferent from the adjacent portion, and wherein
the shared ferrite has a larger magnetic path cross-
sectional area as compared to the first to fourth fer-
rites.

4. The heating coil unit according to claim 3, wherein
in the first heating coil, the curvature radius of the
portion surrounded by the second ferrite is smaller
than the curvature radius of the portion surrounded
by the first ferrite, wherein
the second ferrite has a larger magnetic path cross-
sectional area as compared to the first ferrite, where-
in
in the second heating coil, the curvature radius of
the portion surrounded by the fourth ferrite is smaller
than the curvature radius of the portion surrounded
by the third ferrite, and wherein
the fourth ferrite has a larger magnetic path cross-
sectional area as compared to the third ferrite.

5. The heating coil unit according to claim 3 or 4, where-
in the first to fourth ferrites have a square-bracket
shape.

6. The heating coil unit according to any one of claims
1 to 5, wherein the plurality of ferrites includes an
auxiliary ferrite having an "L" shaped.

7. The heating coil unit according to any one of claims
1 to 6, wherein the respective adjacent portions of
the first and second heating coils are linear portions
parallel to each other.

8. The heating coil unit according to claim 7, wherein
the first and second heating coils have a "D" shape.

9. The heating coil unit according to claim 7 or 8, where-
in in corner portions located at both ends of the linear
portion of each of the first and second heating coils,
an interval between coil wires adjacent to each other
is made larger than the other intervals between the
coil wires.

10. An induction heating cooker comprising:

a top plate; and
a heating coil unit disposed under the top plate,
wherein
the heating coil unit includes
first and second heating coils, and
a plurality of ferrites, and wherein
the plurality of ferrites includes a shared ferrite
opened upward and surrounding both an adja-
cent portion of the first heating coil and an ad-
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jacent portion of the second heating coil adja-
cent to each other.
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