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(54) HEATING DEVICE

(57) A heating device according to the present inven-
tion is of a convection heating type and includes a heat-
source room (8) which communicates with a heating
room (2) for housing objects to be heated, through a suc-
tion port (16) and a plurality of blow-off ports (23A and
23B) formed in a partition wall (15) formed between it
and the heating room (2). In the heat-source room, there
are provided an air-blower portion (9) for creating air
flows, a heating portion (11) for heating air flows, and
flow-path formation portions (30A and 30B) which form
flow paths for moving air flows heated by the heating
portion (11) toward a surface facing the partition wall (15),
then circulating the air flows in at least a partial space
within the heat-source room and blowing off air flows to-
ward the center of the heating room (2) through at least
a single blow-off port out of the plurality of blow-off ports
(23A and 23B).



EP 2 527 745 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to heating devices
which heat objects to be heated within a heating room,
using convection heating systems for creating hot air
flows with a blower fan and a heater and, further, causing
convection of created hot air flows into the heating room.

Background Art

[0002] Conventionally, a heating cooker as a heating
device of this type has been generally provided with a
hot-air-flow circulation mechanism including a blower fan
and a heater, in the rear of a rear wall, which forms a rear
surface of a heating room for placing objects to be heated.
The hot-air-flow circulation mechanism is structured to
suck air within the heating room, with the blower fan,
through a suction port provided in the rear wall of the
heating room, further to blow them onto the heater and
to blow off hot air flows having been heated by the heater
into the heating room through blow-off ports provided in
the rear wall of the heating room. The heating cooker
including the hot-air-flow circulation mechanism is adapt-
ed to perform cooking for objects to be heated within the
heating room, using a convection heating system utilizing
circulations of hot air flows within the heating room.
[0003] Among such conventional heating cookers,
there have been heating cookers adapted to supply hot
air flows into a heating room through blow-off ports using
airflow direction plates provided in a hot-air-flow circula-
tion mechanism, in order to uniformize the temperature
distribution within the heating room (refer to Japanese
Examined Patent Application Publication No. H7-111256
(Patent Literature 1), for example). Further, there have
been heating cookers adapted to collect portions of hot
air flows from a blower fan and to cause hot air flows from
blow-off ports to spread over a heating room, with airflow-
direction changing members provided near the blow-off
ports in a hot-air-flow circulation mechanism, in order to
enable heating cooking for objects to be heated without
inducing heating unevenness (refer to Japanese Unex-
amined Patent Publication No. 2006-71124 (Patent Lit-
erature 2), for example).
[0004] Fig. 19 is a side cross-sectional view illustrating
the interior structure of a conventional heating cooker
disclosed in Patent Literature 1. In the heating cooker
illustrated in Fig. 19, there is provided an inner casing
103 on an outer surface of a rear wall 102 which forms
a rear surface of a heating room 101, wherein the rear
wall 102 and the inner casing 103 constitute a casing of
a hot-air-flow circulation mechanism. Inside the hot-air-
flow circulation mechanism, there are provided a blower
fan 104 constituted by a centrifugal fan, and a substan-
tially-annular heater 105. The rear wall 102 of the heating
room 101 is provided, at the center thereof, with a suction
port 106 formed from a plurality of punched holes. In the

rear wall 102, there are formed a plurality of blow-off ports
107 constituted by a plurality of punched holes at upper
and lower positions sandwiching the suction port 106
therebetween.
[0005] The blower fan 104 constituted by a centrifugal
fan is provided inside the inner casing 103, such that it
faces the suction port 106 formed at the center of the
rear wall 102 of the heating room 101. The blower fan
104 is driven to be rotated by a motor 108 which is pro-
vided outside the inner casing 103. The heater 105 is a
substantially-annular sheathed heater which is provided
in such a way as to surround the blower fan 104.
[0006] The conventional heating cooker illustrated in
Fig. 19 is structured in such a way as to block, by airflow
direction plates 109, portions of hot air flows having been
blown in the centrifugal direction from the blower fan 104
and heated by the heater 105. The airflow direction plates
109 are provided near the blow-off ports 107 in the rear
of the blow-off ports 107, in the direction of flowing of hot
air flows blown from the blower fan 104. The airflow di-
rection plates 109 are for the purpose of blocking and
collecting portions of hot air flows from the blower fan
104 for increasing the amount of hot air flows supplied
to the heating room 101 through the blow-off ports 107.
In order to attain this purpose, in the conventional heating
cooker illustrated in Fig. 19, the airflow direction plates
109 are placed, such that their plate surfaces, with which
hot air flows from the blower fan 104 come into contact,
are vertical with respect to the rear wall 102 and, also,
are parallel with the upward and downward directions of
the blower fan 104 or with the centrifugal direction with
respect to the rotational center of the blower fan 104.
[0007] Further, a conventional heating cooker dis-
closed in Patent Literature 2 is also adapted to block, by
airflow direction changing members, portions of hot air
flows having been blown in a centrifugal direction from a
blower fan and heated by a heater, thereby changing
airflow directions of hot air flows supplied to a heating
room through blow-off ports, similarly to the heating cook-
er disclosed in Patent Literature 1. The airflow direction
changing members are placed in the rear of the blow-off
ports near the blow-off ports, in the direction of flowing
of hot air flows from the blower fan. The conventional
heating cooker disclosed in Patent Literature 2 is for the
purpose of blocking portions of hot air flows from the
blower fan and changing the airflow directions thereof by
the airflow direction changing members, for reducing un-
evenness of hot air flows within the heating room.
[0008] In the conventional heating cookers having the
aforementioned structures, if an object to be heated is
housed within the heating room and, then, heating cook-
ing is started, the blower fan is driven to be rotated by
the motor, so that air within the heating room is sucked
through the suction port into the hot-air-flow circulation
mechanism. Further, due to the rotation of the blower
fan, air within the hot-air-flow circulation mechanism is
blown in the centrifugal direction. Such air blown in the
centrifugal direction from the blower fan is heated by the
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heater and, further, is supplied to the heating room
through the plurality of blow-off ports (at an upper posi-
tion, a lower position and side positions in the rear wall,
for example). As described above, hot air flows are cir-
culated within the heating room and within the hot-air-
flow circulation mechanism, thereby performing convec-
tion heating on the object to be heated within the heating
room.
[0009] The conventional heating cookers are struc-
tured such that, after the start of convection heating, por-
tions of hot air flows come into contact with the airflow
direction plates (the airflow direction changing members)
within the hot-air-flow circulation mechanism, so that hot
air flows are directed in the opposite direction from the
direction of the rotation of the blower fan, and hot air flows
are supplied to the inside of the heating room through
the blow-off ports near the airflow direction plates. Due
to the provision of the plurality of airflow direction plates
(the airflow direction changing members) within the hot-
air-flow circulation device as described above, hot air
flows are supplied to the inside of the heating room
through the plurality of blow-off ports, thereby suppress-
ing heating unevenness, namely so-called burning une-
venness.
[0010] Further, there have been suggested heating
cookers adapted to adjust airflow directions of hot air
flows circulating within a heating room, according to the
sizes and shapes of objects to be heated and the posi-
tions at which they are housed within the heating room
(refer to Japanese Unexamined Patent Publication No.
H6-347041 (Patent Literature 3) and Japanese Unexam-
ined Patent Publication No. 2004-353922 (Patent Liter-
ature 4), for example). The conventional heating cookers
disclosed in Patent Literatures 3 and 4 are structured to
provide means for changing airflow directions within the
heating room, thereby forcibly changing the direction of
circulations of hot air flows within the heating room.

Citation List

Patent Literatures

[0011] Patent Literature 1: Japanese Examined Patent
Application Publication No. H7-111256
[0012] Patent Literature 2: Japanese Unexamined Pat-
ent Publication No. 2006-71124
[0013] Patent Literature 3: Japanese Unexamined Pat-
ent Publication No. H6-347041
[0014] Patent Literature 4: Japanese Unexamined Pat-
ent Publication No. 2004-353922

Non Patent Literature

[0015] NPL1: Patent Company Publication "Variations
of Hand Scanner" Editor Tokkyo Ichiro

Summary of Invention

Technical Problem

[0016] The conventional heating cookers disclosed in
Patent Literatures 1 and 2 are structured such that air
flows from the blower fan constituted by a centrifugal fan
are blown in the centrifugal direction of the blower fan
and, further, are flowed along the rear wall of the heating
room within the hot-air-flow circulation mechanism.
[0017] In addition thereto, the airflow directions of air
flows from the blower fan are inclined from the radial di-
rection to the rotational direction of the blower fan along
with the rotation of the blower fan, so that they have a
so-called outward spiral shape. Further, depending on
the relationship between the rotational speed of the blow-
er fan and the amount of air flows blown from the blower
fan, air flows may be blown in directions approximate to
tangential directions of the rotation of the blower fan.
Therefore, a larger part of hot air flows blown off from the
hot-air-flow circulation device is blown through the plu-
rality of blow-off ports in the rear wall of the heating room,
in an outward spiral shape or onto the side surfaces, the
ceiling surface and the bottom surface of the heating
room.
[0018] The conventional heating cookers disclosed in
Patent Literatures 1 and 2 are structured to increase the
amount of hot air flows blown through the blow-off ports,
through the airflow direction plates (the airflow direction
changing members) provided within the hot-air-flow cir-
culation mechanism. The airflow directions of hot air
flows blown off through the blow-off ports are directions
approximate to substantially-tangential directions of the
rotation of the blower fan. Therefore, hot air flows blown
through the blow-off ports formed at a lower position in
the rear wall of the heating room are flowed along the
bottom surface of the heating room, hot air flows blown
through the blow-off ports formed at an upper position in
the rear wall of the heating room are flowed along the
ceiling surface of the heating room and, further, hot air
flows blown through the blow-off ports formed at side
positions in the rear wall of the heating room are flowed
along the side surfaces. As a result thereof, hot air flows
blown off from the hot-air-flow circulation mechanism are
caused to mainly heat the wall surfaces of the heating
room.
[0019] Accordingly, the conventional heating cookers
have had the problem that the wall surfaces of the heating
room are raised to higher temperatures than that of ob-
jects to be heated within the heating room, which has
increased heat dissipation losses, thereby preventing ef-
ficient heating of the objects to be heated.
[0020] Further, with the conventional heating cookers,
hot air flows blown off into the heating room from the hot-
air-flow circulation mechanism are in substantially-tan-
gential directions of the circle of rotations of the blower
fan through the blow-off ports and, thus, may be blown
off in directions perpendicular to the rotational axis of the
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blower fan and may be flowed along the rear wall of the
heating room.
[0021] Such hot air flows blown off through the blow-
off ports such that they are along the rear wall of the
heating room are impinged on the upper, lower, left and
right wall surfaces of the heating room, thereby directly
heating these wall surfaces. As a result thereof, such
conventional heating cookers have had the problem of
further degradation of the heating efficiency for objects
to be heated.
[0022] The aforementioned conventional heating
cookers disclosed in Patent Literatures 3 and 4 have
been structured to enable securing a control mechanism
at a predetermined position within the heating room, ac-
cording to the shapes and the sizes of objects to be heat-
ed and the positions at which they are housed within the
heating room, for adjusting airflow directions of hot air
flows within the heating room during heating operations.
[0023] Accordingly, the conventional heating cookers
disclosed in Patent Literatures 3 and 4 are not enabled
to change airflow directions of hot air flows during heating
operations, which has induced the problem as follows.
That is, it is impossible to attain both efficient heating of
objects to be heated through hot air flows being directly
impinged on the objects to be heated and uniform heating
of objects to be heated prone to cause burning uneven-
ness therein.
[0024] The present invention was made in order to
overcome problems in heating devices as conventional
heating cookers as described above and aims at provid-
ing a heating device capable of uniformly impinging hot
air flows through blow-off ports on objects to be heated
within a heating room while inhibiting hot air flows from
directly heating the wall surfaces of the heating room for
intensively heating the objects to be heated, thereby re-
ducing losses due to heat dissipation through the wall
surfaces of the heating room and, thus, efficiently heating
the objects to be heated.

Solution to Problem

[0025] In a first aspect of the present invention, there
is provided a heating device including: a heating room
for housing an object to be heated; and a heat-source
room which communicates with the heating room through
a suction port and a plurality of blow-off ports which are
formed in a partition wall formed between the heat-source
room and the heating room; wherein, inside the heat-
source room, there are provided an air-blower portion for
creating an air flow, a heating portion for heating the air
flow, and a flow-path formation portion which forms a flow
path for moving the air flow heated by the heating portion
toward a surface facing the partition wall, then circulating
the air flow in at least a partial space within the heat-
source room and, thereafter, blowing off the air flow to-
ward a center of the heating room through at least a single
blow-off port out of the plurality of blow-off ports. With
the heating device having the aforementioned structure

in the first aspect of the present invention, hot air flows
created by the air-blower portion and the heating portion
within the heat-source room are flowed through the flow
path formed by the flow-path formation portion, so that
hot air flows blown off through the blow-off ports into the
heating room can be flowed toward the center of the heat-
ing room.
[0026] In a second aspect of the present invention, in
the heating device in the aforementioned first aspect, the
flow-path formation portion is placed within an air flow
path from the heating portion to the blow-off ports. With
the heating device having the aforementioned structure
in the second aspect of the present invention, it is pos-
sible to certainly form the air-flow path for causing hot air
flows created by the air-blower portion and the heating
portion within the heat-source room to be blown off to-
ward the center of the heating room through the blow-off
ports.
[0027] In a third aspect of the present invention, in the
heating device in the aforementioned first aspect, the
flow-path formation portion includes a guide surface for
moving an air flow heated by the heating portion toward
the surface facing the partition wall and is adapted such
that the air flow moved toward the surface facing the par-
tition wall by the guide surface is circulated in at least the
partial space within the heat-source room, then is brought
into contact with a surface opposite from the guide sur-
face and, then, is blown off through the blow-off ports.
With the heating device having the aforementioned struc-
ture in the third aspect of the present invention, it is pos-
sible to uniformly impinge hot air flows through the blow-
off ports on objects to be heated within the heating room
and, further, it is possible to inhibit hot air flows from di-
rectly heating the wall surfaces of the heating room,
thereby enabling operations for intensively heating the
objects to be heated.
[0028] In a fourth aspect of the present invention, in
the heating device in the aforementioned third aspect,
the air-blower portion is constituted by a centrifugal fan
which is adapted to suck air within the heating room
through the suction port in the partition wall and to eject
air in a centrifugal direction, and the heating portion is
provided in such a way as to surround an outer periphery
of the air-blower portion. With the heating device having
the aforementioned structure in the fourth aspect of the
present invention, air sucked through the partition wall
can be certainly heated by the heating portion provided
around the centrifugal fan, and hot air flows can be blown
off in a desired direction into the heating room through
the hot-air-flow path formed by the flow-path formation
portion, within the heat-source room. This can suppress
heat dissipation losses, which enables efficiently heating
objects to be heated, thereby enabling speed-up for pre-
heating of the heating room and for heating cooking.
[0029] In a fifth aspect of the present invention, in the
heating device in the aforementioned third aspect, the
guide surface at least partially includes an inclined sur-
face which is inclined at a predetermined angle with re-
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spect to an axial direction of a rotational shaft of the air-
blower portion. With the heating device having the afore-
mentioned structure in the fifth aspect of the present in-
vention, it is possible to suppress pressure losses in the
heat-source room.
[0030] In a sixth aspect of the present invention, in the
heating device in the aforementioned third aspect, the
guide surface is at least partially formed from a curved
surface. With the heating device having the aforemen-
tioned structure in the sixth aspect of the present inven-
tion, it is possible to suppress pressure losses in the heat-
source room and, further, it is possible to direct the airflow
directions of hot air flows through the blow-off ports more
forwardly in the heating room.
[0031] In a seventh aspect of the present invention, in
the heating device in the aforementioned third aspect,
the guide surface is formed in such a way as to cover at
least the blow-off ports in their entirety, with a predeter-
mined interval interposed between the guide surface and
the blow-off ports. With the heating device having the
aforementioned structure in the seventh aspect of the
present invention, it is possible to adjust the flow path for
hot air flows within the heat-source room, thereby adjust-
ing the direction of hot air flows blown off into the heating
room.
[0032] In an eighth aspect of the present invention, in
the heating device in the aforementioned third aspect,
the guide surface at least partially includes an inclined
surface which is inclined at a predetermined angle with
respect to an axial direction of a rotational shaft of the
air-blower portion, whereby an air flow blown off through
the blow-off ports is changed, in direction, by changing
the angle of the inclined surface. With the heating device
having the aforementioned structure in the eighth aspect
of the present invention, it is possible to adjust the flow
path for hot air flows within the heat-source room, thereby
adjusting the direction of hot air flows blown off into the
heating room.
[0033] In a ninth aspect of the present invention, in the
heating device in the aforementioned third aspect, an air
flow blown off trough the blow-off ports is changed in
direction by changing the rotational speed of the air-blow-
er portion. With the heating device having the aforemen-
tioned structure in the ninth aspect of the present inven-
tion, it is possible to easily change the direction of hot air
flows through the blow-off ports, by changing the rota-
tional speed of the air-blower portion.
[0034] In a tenth aspect of the present invention, in the
heating device in the aforementioned first aspect, the
flow-path formation portion includes a longitudinal flow-
path formation portion which includes a guide surface for
moving an air flow heated by the heating portion toward
the surface facing the partition wall and is adapted such
that the air flow moved toward the surface facing the par-
tition wall by the guide surface is circulated in at least the
partial space within the heat-source room, then is brought
into contact with a surface opposite from the guide sur-
face and, then, is blown off through the blow-off ports,

and a lateral flow-path formation portion which is provid-
ed downstream from the blow-off ports in the direction of
flowing of an air flow created by the air-blower portion
and includes a block surface placed in such a way as to
block a portion of the air flow from the air-blower portion
to cause it to be blown off through the blow-off ports. With
the heating device having the aforementioned structure
in the tenth aspect of the present invention, air sucked
through the partition wall can be heated and, further, hot
air flows can be blown off in a desired direction into the
heating room through the flow path formed by the flow-
path formation portion, within the heat-source room. This
can suppress heat dissipation losses, which enables ef-
ficiently heating objects to be heated, thereby enabling
speed-up for preheating of the heating room and for heat-
ing cooking.
[0035] In an eleventh aspect of the present invention,
in the heating device in the aforementioned first aspect,
the flow-path formation portion includes a longitudinal
flow-path formation portion which includes a guide sur-
face for moving an air flow heated by the heating portion
toward the surface facing the partition wall and is adapted
such that the air flow moved toward the surface facing
the partition wall by the guide surface is circulated in at
least the partial space within the heat-source room, then
is brought into contact with a surface opposite from the
guide surface and, then, is blown off through the blow-
off ports, a lateral flow-path formation portion which is
provided downstream from the blow-off ports in the di-
rection of flowing of an air flow created by the air-blower
portion and includes a block surface placed in such a
way as to block a portion of the air flow from the air-blower
portion to cause it to be blown off through the blow-off
ports, and a ceiling flow-path formation portion which in-
cludes a ceiling surface which covers the blow-off ports
with a predetermined interval interposed between the
ceiling surface and the blow-off ports and, further, makes
the longitudinal flow-path formation portion and the lat-
eral flow-path formation portion continuous with each oth-
er. With the heating device having the aforementioned
structure in the eleventh aspect of the present invention,
it is possible to certainly form the flow path for causing
hot air flows created by the air-blower portion and the
heating portion within the heat-source room to be blown
off toward the center of the heating room through the
blow-off ports.
[0036] In a twelfth aspect of the present invention, in
the heating device in the aforementioned tenth or elev-
enth aspect, the guide surface in the longitudinal flow-
path formation portion and the block surface in the lateral
flow-path formation portion are placed around the blow-
off ports, such that the guide surface and the block sur-
face are orthogonal to each other. With the heating device
having the aforementioned structure in the twelfth aspect
of the present invention, hot air flows created by the air-
blower portion and the heating portion within the heat-
source room can be blown off toward the center of the
heating room through the blow-off ports, thereby enabling
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uniform heating within the heating room.
[0037] In a thirteenth aspect of the present invention,
in the heating device in the aforementioned tenth or elev-
enth aspect, the air-blower portion is constituted by a
centrifugal fan which is adapted to suck air within the
heating room through the suction port in the partition wall
and to eject air in a centrifugal direction, and the heating
portion is provided in such a way as to surround an outer
periphery of the air-blower portion. With the heating de-
vice having the aforementioned structure in the thirteenth
aspect of the present invention, air sucked through the
partition wall can be certainly heated by the heating por-
tion provided around the centrifugal fan, and hot air flows
can be blown off in a desired direction into the heating
room through the hot-air-flow path formed by the flow-
path formation portion, within the heat-source room.
[0038] In a fourteenth aspect of the present invention,
in the heating device in the aforementioned tenth or elev-
enth aspect, the guide surface at least partially includes
an inclined surface which is inclined at a predetermined
angle with respect to an axial direction of a rotational
shaft of the air-blower portion. With the heating device
having the aforementioned structure in the fourteenth as-
pect of the present invention, it is possible to suppress
pressure losses in the heat-source room.
[0039] In a fifteenth aspect of the present invention, in
the heating device in the aforementioned tenth or elev-
enth aspect, the guide surface is at least partially formed
from a curved surface. With the heating device having
the aforementioned structure in the fifteenth aspect of
the present invention, it is possible to suppress pressure
losses in the heat-source room.

Advantageous Effects of Invention

[0040] With the heating device according to the present
invention, it is possible to uniformly impinge hot air flows
through the blow-off ports on objects to be heated within
the heating room while inhibiting hot air flows from directly
heating the wall surfaces of the heating room, thereby
enabling operations for intensively heating the objects to
be heated. This can reduce losses due to heat dissipation
through the wall surfaces of the heating room, thereby
enabling efficiently heating the objects to be heated.

Brief Description of Drawings

[0041]

Fig. 1 is a side cross-sectional view schematically
illustrating the internal structure of a heating cooker
according to a first embodiment of the present inven-
tion.
Fig. 2 is a plan cross-sectional view of a portion of
the heating cooker illustrated in Fig. 1, taken along
the line II-II.
Fig. 3 is a perspective view illustrating a partition wall
which forms a rear-surface wall of a heating room,

in the heating cooker according to the first embodi-
ment.
Fig. 4 is a plan cross-sectional view illustrating a
heat-source room and a driving room in a heating
cooker according to a second embodiment of the
present invention.
Fig. 5 is a plan cross-sectional view illustrating a
heat-source room and a driving room in a heating
cooker according to a third embodiment of the
present invention.
Fig. 6 is a perspective view illustrating the interior of
the heat-source room illustrated in Fig. 5.
Fig. 7A is a plan cross-sectional view illustrating a
heat-source room and a driving room in a state at a
temperature equal to or lower than a predetermined
temperature, in a heating cooker according to a
fourth embodiment of the present invention.
Fig. 7B is a plan cross-sectional view illustrating the
heat-source room and the driving room in a state at
a temperature higher than the predetermined tem-
perature, in the heating cooker according to the
fourth embodiment of the present invention.
Fig. 8 is a perspective view of a partition wall and
the like in the heating cooker according to the fourth
embodiment, when it is viewed at its rear-surface
side.
Fig. 9 is a plan cross-sectional view illustrating a
heat-source room and a driving room in a heating
cooker according to a fifth embodiment of the present
invention.
Fig. 10 is a block diagram illustrating the structure
of a control portion in the heating cooker according
to the fifth embodiment.
Fig. 11 is a pattern diagram illustrating operation
processes for heating cooking with the heating cook-
er according to the fifth embodiment.
Fig. 12 is a pattern diagram illustrating operation
processes for heating cooking with a heating cooker
according to a sixth embodiment of the present in-
vention.
Fig. 13 is a plan cross-sectional view illustrating a
heat-source room and a driving room in a heating
cooker according to a seventh embodiment of the
present invention.
Fig. 14 is a perspective view of a partition wall which
forms a rear-surface wall of a heating room in the
heating cooker according to the seventh embodi-
ment, when it is viewed at its rear side.
Fig. 15 is a plan cross-sectional view illustrating a
heat-source room and a driving room in a heating
cooker according to an eighth embodiment of the
present invention.
Fig. 16 is a plan cross-sectional view illustrating a
heat-source room and a driving room in a heating
cooker according to a ninth embodiment of the
present invention.
Fig. 17 is a perspective view of a partition wall which
forms a rear-surface wall of a heating room in the
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heating cooker according to the ninth embodiment,
when it is viewed at its rear side.
Fig. 18 is a plan cross-sectional view illustrating a
heat-source room and a driving room in a heating
cooker according to a tenth embodiment of the
present invention.
Fig. 19 is a side cross-sectional view illustrating the
internal structure of a conventional heating cooker.

Description of Embodiments

[0042] Hereinafter, with reference to the accompany-
ing drawings, there will be described heating cookers as
embodiments of a heating device according to the
present invention. Further, the heating device according
to the present invention is not limited to the structures of
the heating devices which will be described in the follow-
ing embodiments and is intended to include heating de-
vices structured based on technical concepts equivalent
to the technical concepts which will be described in the
following embodiments and based on technical common
senses in the present technical field.

(First Embodiment)

[0043] A first embodiment of the present invention will
be described, with reference to the accompanying Figs.
1 to 3. Fig. 1 is a side cross-sectional view illustrating the
schematic structure of the interior of a heating cooker
according to the first embodiment of the present inven-
tion. Fig. 2 is a plan cross-sectional view of a portion of
the heating cooker illustrated in Fig. 1, taken along the
line II-II. Fig. 3 is a perspective view illustrating a rear-
surface wall, which forms a rear wall of a heating room,
in the heating cooker according to the first embodiment.
[0044] Further, in the description of the heating cooker
according to the first embodiment, the description will be
given by assuming that its surface provided with a door
which enables taking in and out objects to be heated is
a front surface of the heating cooker, and the leftward
and rightward directions of the heating cooker are the
directions which can be viewed when it is viewed at its
front surface. In the respective embodiments which will
be described later, similarly, the front surface and the
leftward and rightward directions will be defined as de-
scribed above.
[0045] As illustrated in Fig. 1, the heating cooker ac-
cording to the first embodiment includes the heating room
2 having a substantially rectangular parallelepiped struc-
ture which is formed inside a main body 1, in order to
enable housing ingredients as objects 10 to be heated.
The heating room 2 includes wall plates which are made
of metal materials and form a ceiling surface, a bottom
surface, a left side surface, a right side surface and a
rear surface, the door 3 which is to be opened and closed
for taking in and out the objects 10 to be heated, and a
plurality of supporting portions 4 for supporting cooking
plates 5 for placing the objects 10 to be heated. In the

heating cooker according to the first embodiment, the
supporting portions 4 are formed such that the cooking
plates 5 can be placed on the supporting portions 4 in
three stages.
[0046] Under the heating room 2, a magnetron 6 and
an antenna 7 are installed and structured such that elec-
tromagnetic waves generated from the magnetron 6 can
be radiated within the heating room 2 through the antenna
7. The heating room 2 having the aforementioned struc-
ture is structured such that, when the door 3 is closed,
the electromagnetic waves supplied to the inside of the
heating room 2 can be enclosed within the heating room
2.
[0047] Further, while, in the first embodiment, electro-
magnetic waves from the magnetron 6 are supplied to
the heating room through the antenna, the present in-
vention can be also applied to structures which employ
circuit structures employing semiconductor devices for
creating electromagnetic waves and supplying the elec-
tromagnetic waves to the heating room and, also, can be
applied to structures of oven cookers of simple convec-
tion-heating types.
[0048] Further, the heating cooker according to the first
embodiment is provided with a heat-source room 8, ad-
jacent to the heating room 2, in a rear-surface side in the
rear of the heating room 2. Inside the heat-source room
8, there are installed a blower fan 9 constituted by a cen-
trifugal fan, and a heater 11 constituted by a sheathed
heater, which is adapted to heat air brown through rota-
tional operations of the blower fan 9. In the heating cooker
according to the first embodiment, the heater 11 is placed
outside the blade portions of the blower fan 9, further is
provided at a position displaced rearwardly from the
blade portions and, further, has a substantially-square
frame shape.
[0049] Further, while the first embodiment will be de-
scribed with respect to an example where the heater 11
has a substantially-square frame shape, the present in-
vention is not limited to this structure, and the heater 11
can have other shapes, such as annular frame shapes,
for example.
[0050] Within a driving room 12 which forms a space
in the rear of the heat-source room 8, there is installed a
motor 13 as a driving power source. The shaft of the
motor 13 penetrates a heat-source-room rear-surface
wall 14 which forms the rear surface of the heat-source
room 8, and the blower fan 9 as an air-blowing portion is
mounted to the tip end of this shaft. As described above,
the heat-source room 8, in which there is installed the
heater 11 as a heating portion as a heat source, is sep-
arated and thermally insulated from the driving room 12
in which there is installed the motor 13 as the driving
power source, by an inner case 22 including the heat-
source-room rear-surface wall 14.
[0051] Further, there is provided a partition wall 15
which forms a heating-room rear-surface wall, between
the heating room 2 in which the objects 10 to be heated
are housed, and the heat-source room 8 in which there
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are installed the blower fan 9 and the heater 11. The
partition wall 15 spatially separates the heating room 2
and the heat-source room 8 from each other.
[0052] The partition wall 15 which forms the heating-
room rear-surface wall is provided with a suction port 16
at a position which faces the vicinity of the center of the
blower fan 9 (a center area). Further, the partition wall
15 is provided with a plurality of blow-off ports 17A, 17B,
23A and 23B (see Fig. 3) which are constituted by a plu-
rality of punched holes, in its areas close to the wall sur-
faces of the heating room 2 and outside the blower fan 9.
[0053] In the heating cooker according to the first em-
bodiment, as illustrated in Fig. 1, the heat-source-room
rear-surface wall 14 is formed to have a convex shape
protruding toward the heat-source room at its center por-
tion for providing the motor 13 in the driving room 12 in
the rear of the heating cooker, rather than being formed
to have a flat-plate shape. In other words, the heat-
source-room rear-surface wall 14 is formed to have a
concave shape protruding toward the driving room at its
outer peripheral portion. The heat-source-room rear-sur-
face wall 14 is structured such that the motor 13 is placed
in the concave-portion space in the driving-room side
which is formed at the center portion of the heat-source-
room rear-surface wall 14.
[0054] In the heating cooker according to the first em-
bodiment, as described above, the heating room 2 is con-
stituted by the left side surface 18, the right side surface
19, the bottom surface 20, the ceiling surface 21, and the
partition wall 15 which forms the heating-room rear-sur-
face wall as the rear surface, in addition to the door 3
which forms the front surface. The left side surface 18
and the right side surface 19 are provided with the sup-
porting portion 4 protruding inside the heating room 2, in
three stages upwardly and downwardly, substantially in
parallel with the bottom surface 20, These supporting
portions 4 are adapted to hold the cooking plates 5 within
the heating room 2.
[0055] As described above, in the rear of the partition
wall 15 which forms the rear surface of the heating room
2, there is placed the heat-source room 8 formed by being
surrounded by the partition wall 15, and the inner case
22 including the heat-source-room rear-surface wall 14.
Namely, the partition wall 15 which forms the rear surface
of the heating room 2 has the function of separating the
heating room 2 and the heat-source room 8 from each
other. Inside the heat-source room 8, there are provided
the heater 11, and the blower fan 9 constituted by a cen-
trifugal fan. The blower fan 9 and the heater 11 are adapt-
ed to be controlled by a control portion 24 provided inside
the main body 1.
[0056] As illustrated in Fig. 2 and Fig. 3, the partition
wall 15 which forms the rear surface of the heating room
2 is provided, at its center portion, with the suction port
16 formed from a plurality of punched holes. Further, the
partition wall 15 is provided with the plurality of blow-off
ports 17A, 17B, 23A and 23B in areas around the suction
port 16, such that the suction port 16 is at the center of

them. In an area of the partition wall 15 which is close to
the upper end portion, there is formed the upper blow-
off port 17A having a band shape which is formed from
a plurality of punched holes, such that it is elongated in
the horizontal direction, in an area from the vicinity of the
end portion proximal to the left side surface 18 of the
heating room 2 to a substantially-center potion of the par-
tition wall 15. Similarly, in an area of the partition wall 15
which is close to the lower end portion, there is formed
the lower blow-off port 17B having a band shape which
is formed from a plurality of punched holes, such that it
is elongated in the horizontal direction, in an area from
the vicinity of the end portion proximal to the right side
surface 19 of the heating room 2 to a substantially-center
potion of the partition wall 15. Namely, the two blow-off
ports formed in the partition wall 15, which are the upper
blow-off port 17A and the lower blow-off port 17B, are
formed point-symmetrically with respect to the center of
the suction port 16. In Fig. 3, an arrow indicates the di-
rection of the rotation of the blower fan 9.
[0057] Further, in the partition wall 15, there are
formed, in the horizontal direction, the blow-off ports 23A
and 23B having a band shape with a larger width which
are constituted by a plurality of punched holes, in areas
which are to the left and right of the suction port 16 (see
Fig. 3).
[0058] As described above, the partition wall 15 is pro-
vided with the left blow-off port 23A and the right blow-
off port 23B which are constituted by a plurality of
punched holes, similarly, at left and right positions which
sandwich the suction port 16. The upper blow-off port
17A and the lower blow-off port 17B are formed to have
a shape having a larger length in the horizontal direction
and a smaller width in the vertical direction, than those
of the shape of the left blow-off port 23A and the right
blow-off port 23B (see Fig. 3). The heating room 2 and
the heat-source room 8 communicate with each other,
through the respective punched holes in the suction port
16, the upper and lower blow-off ports 17A and 17B, and
the left and right blow-off ports 23A and 23B in the par-
tition wall 15.
[0059] The punched holes forming the suction port 16,
the upper and lower blow-off ports 17A and 17B and the
left and right blow-off ports 23A and 23B are formed to
be groups of a plurality of holes having diameters in the
range of about 2 to 5 mm, in order to prevent leakages
of electromagnetic waves to the outside of the heating
room 2 during heating with electromagnetic waves.
[0060] The air-suction portion of the blower fan 9 within
the heat-source room 8 is placed such that it faces the
suction port 16 in the partition wall 15. Around the outer
peripheral portion of the blower fan 9, which forms the
air-exhaust portion, there is provided the heater 11 hav-
ing a substantially-square frame shape and having a sub-
stantially-annular shape. The blower fan 9 is rotated and
driven by the motor 13 provided outside the heat-source
room 8 to generate air flows for blowing air in the centrif-
ugal direction. Air flows generated are heated by the heat-

13 14 



EP 2 527 745 A1

9

5

10

15

20

25

30

35

40

45

50

55

er 11 at a position around the outer periphery of the blow-
er fan 9 to form hot air flows and, then, are supplied to
the inside of the heating room 2 through the upper and
lower blow-off ports 17A and 17B and the left and right
blow-off ports 23A and 23B in the partition wall 15 to
perform convection heating on the objects 10 to be heat-
ed.
[0061] The partition wall 15 forming the rear-surface
wall of the heating room 2 is provided, on its the rear
surface facing the heating-source room 8, with a first flow-
path formation portion 30A, between the left blow-off port
23A and the suction port 16 at the center. Further, the
partition wall 15 is provided, on its rear surface, with a
second flow-path formation portion 30B between the right
blow-off port 23B and the suction port 16 at the center.
The first flow-path formation portion 30A and the second
flow-path formation portion 30B are formed, such that
they are secured at their one ends to the rear surface of
the partition wall 15 and, further, are protruded, at the
other ends, obliquely within the internal space of the heat-
source room 8. The respective protruding end portions
of the first flow-path formation portion 30A and the second
flow-path formation portion 30B are placed, such that
there is a predetermined gap between them and the heat-
source-room rear-surface wall 14. Further, the first flow-
path formation portion 30A and the second flow-path for-
mation portion 30B are provided between the respective
blow-off ports 23A and 23B and the heater 11 placed to
surround the blower fan 9. As described above, the blow-
er fan 9, the heater 11, the first flow-path formation portion
30A and the second flow-path formation portion 30B are
provided inside the heat-source room 8 constituted by
the partition wall 15 and the inner case 22 including the
heat-source-room rear-surface wall 14, so that they cre-
ate specific air flows within the heat-source room 8.
[0062] As illustrated in Fig. 2 and Fig. 3, on the rear
surface of the partition wall 15, the first flow-path forma-
tion portion 30A and the second flow-path formation por-
tion 30B at positions to the left and right of the suction
port 16 at the center are formed to have fixed portions
30Ab and 30Bb secured to the partition wall 15, and in-
clined portions 30Aa and 30Ba having guide surfaces
which are inclined to be opened outwardly at an angle of
about 45 degrees with respect to the flat surface (the
vertical surface) formed by the partition wall 15. The fixed
portions 30Ab and 30Bb are placed near the respective
center sides of the left and right blow-off ports 23A and
23B on the rear surface, and the inclined portions 30Aa
and 30Bb are obliquely extended in such a way as to
cover the center sides of the left and right blow-off ports
23A and 23B. The fixed portions 30Ab and 30Bb are
mounting portions for securing the first flow-path forma-
tion portion 30A and the second flow-path formation por-
tion 30B to the partition wall 15, and these fixed portions
30Ab and 30Bb are secured to the partition wall 15
through staking or welding. In the first embodiment, the
first flow-path formation potion 30A and the second flow-
path formation portion 30B are formed from respective

metal plates folded along straight lines. Further, the ma-
terials of the first flow-path formation potion 30A and the
second flow-path formation portion 30B are not limited
to metal materials and can be any materials having
enough thermal resistance to maintain their shapes.
[0063] While, in the first embodiment, the first flow-path
formation potion 30A and the second flow-path formation
portion 30B will be described as being structured such
that the inclined portions 30Aa and 30Bb are opened
outwardly at an angle of about 45 degrees with respect
to the flat surface (the vertical surface) of the partition
wall 15, this angle is determined by specifications of the
heating cooker. According to operation characteristics of
the heating cooker, the inclined portions 30Aa and 30Ba
are adapted to be opened outwardly at an angle within
the range of 30 to 70 degrees with respect to the flat
surface (the vertical surface) of the partition wall 15.
[0064] Further, in the first embodiment, the first flow-
path formation portion 30A and the second flow-path for-
mation portion 30B are formed from rectangular-shaped
plate members which are folded and, further, they are
placed such that the folding lines, which are straight lines,
are in the vertical direction, as illustrated in Fig. 3. Further,
the first flow-path formation portion 30A and the second
flow-path formation portion 30B are formed such that they
are shorter than the length of the partition wall 15 in the
upward and downward directions but longer than the
length of the left and right blow-off ports 23A and 23B in
the upward and downward directions. Further, the first
flow-path formation portion 30A and the second flow-path
formation portion 30B are provided along the center sides
(the suction-port sides) of the left and right blow-off ports
23A and 23B.
[0065] Further, although there has been described an
example where the first flow-path formation portion 30A
and the second flow-path formation portion 30B are
formed such that they are longer than the length of the
left and right blow-off ports 23A and 23B in the upward
and downward directions, the present invention is not
limited to this structure, and they can be also formed such
that they are shorter than the length of the left and right
blow-off ports in the upward and downward directions,
according to specifications of the heating device and the
like.
[0066] In the heating cooker according to the first em-
bodiment, the heat-source room 8 and the driving room
12 are formed such that they have smaller depthwise
sizes, in order to cause the main body 1 including the
heat-source room 8 including the blower fan 9 and the
heater 11 and the driving room 12 including the motor 13
to have a smaller depthwise size, while maintaining the
internal capacity of the heating room 2.
[0067] The heating cooker according to the first em-
bodiment employs the blower fan 9 constituted by a cen-
trifugal fan which does not degrade its air-blowing per-
formance even though it has a smaller depthwise size,
whereby the blower fan 9 can have a reduced depwth-
wise size at its center portion which forms the air-suction
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portion. Therefore, the heat-source-room rear-surface
wall 14, through which the shaft of the motor 13 pene-
trates, has such a shape as to have a concavity toward
the heating room (toward the front surface) at its portion
proximal to the motor 13, wherein the motor 13 is placed
inside this concavity. This results in reduction of the dep-
thwise size of the combination of the heat-source room
8 and the driving room 12.
[0068] As illustrated in Fig. 1, in the heating cooker
according to the first embodiment, the heat-source-room
rear-surface wall 14 is formed as described above, and
the motor 13 is placed inside the concavity in the heat-
source-room rear-surface wall 14, so that the heat-
source room 8 has a reduced depthwise size, at its por-
tion proximal to the motor 13 (its center portion). At the
other portion (the outer peripheral portion) of the heat-
source room 8 than its portion proximal to the motor 13,
the heat-source room 8 is made to have a larger depth-
wise size than that of its center portion, thereby securing
a space for placing, therein, the heater 11 as a heating
portion as a heat source. Further, in the heating cooker
according to the first embodiment, there are secured
spaces for placing, therein, the first flow-path formation
portion 30A and the second flow-path formation portion
30B at predetermined positions outside the heater 11.
Particularly, there are secured air-flow paths within the
heat-source room 8, which are formed by the first flow-
path formation portion 30A and the second flow-path for-
mation portion 30B. Further, inside the heat-source room
8, the heater 11 is placed, such that the position of the
center of the thickness (the depthwise length) of the heat-
er 11 is in the rear of the position of the center of the
depthwise length of the blades of the blower fan 9.
[0069] Hereinafter, there will be described heating op-
erations in the heating cooker according to the first em-
bodiment of the present invention. In the heating cooker
according to the first embodiment, for example, in cases
of performing oven cooking, the cooking plates 5 on
which objects 10 to be heated such as cookies are placed
are engaged with the supporting portions 4 provided in
the left and right wall surfaces of the heating room 2 and,
further, these cooking plates 5 are inserted into the heat-
ing room 2. The cooking plates 5 are pushed until they
come into contact with the partition wall 15 which forms
the rear-surface wall of the heating room 2 and, then, the
door 14 is closed so that the heating room 2 forms a
heating space. Manipulations are performed on prede-
termined buttons in a manipulation portion (not illustrat-
ed) provided in the front surface of the main body 1, which
starts oven cooking in the heating cooker.
[0070] Through the manipulation portion, cooking con-
ditions such as the heating time and the heating temper-
ature for the objects 10 to be heated are set. Signals
indicative of the cooking conditions having been set
through the manipulation portion are inputted to the con-
trol portion 24 constituted by a microcomputer. The con-
trol portion 24 drives and controls the heater 11, the motor
13 and the like, based on the signals indicative of the

cooking conditions.
[0071] The rotation of the motor 13 causes the blower
fan 9, which is constituted by a centrifugal fan, to start a
rotating operation. Due to the rotating operation of the
blower fan 9, outward air flows in a spiral shape are blown
from the outer peripheral portion of the blower fan 9. Air
flows blown from the blower fan 9 are heated by the heat-
er 11 placed in such a way as to surround the outer pe-
ripheral portion of the blower fan 9 to form air flows at a
higher temperature (hot air flows). Further, portions of air
flows from the blower fan 9 come into contact with the
inclined portions 30Aa and 30Ba of the first flow-path
formation portion 30A and the second flow-path forma-
tion portion 30B, which are provided at positions to the
left and right of the blower fan 9, and, thus, these portions
of air flows are guided thereby toward the heat-source-
room rear-surface wall 14 in the rear side of the heat-
source room 8. Out of the air flows having been guided
to the rear side of the heat-source room 8, larger amounts
of air flows are flowed toward the heater 11 placed slightly
in the rear of the blower fan 9 and, thus, are heated there-
by to form air flows at a higher temperature (hot air flows).
[0072] Out of the hot air flows having been blown to-
ward the outer-periphery side from the blower fan 9 and
heated by the heater 11 as described above, hot air flows
blown to above the blower fan 9 are blown into the heating
room 2 through the upper blow-off port 17A in the partition
wall 15, while hot air flows blown to below the blower fan
9 are blown into the heating room 2 through the lower
blow-off port 17B. These hot air flows are flowed in out-
ward directions in a spiral shape along the direction of
the rotation of the blower fan 9, so that the hot air flows
from the upper blow-off port 17A are flowed in directions
to the ceiling surface 21 and the right side surface 19 of
the heating room 2, while the hot air flows from the lower
blow-off port 17B are flowed in directions to the bottom
surface 20 and the left side surface 18 of the heating
room 2. Further, as described above, the upper blow-off
port 17A and the lower blow-off port 17B, which are con-
stituted by a plurality of punched holes, are formed to
have a band shape elongated in the horizontal direction
and, further, to be narrower and longer than the shape
of the left blow-off port 23A and the right blow-off port
23B, which are formed from a plurality of punched holes
(see Fig. 3).
[0073] Further, in the heat-source room 8, out of the
hot air flows having been blown toward the outer-periph-
ery side from the blower fan 9 and heated by the heater
11, hot air flows blown in the leftward and rightward di-
rections of the blower fan 9 are brought into contact with
the first flow-path formation portion 30A and the second
flow-path formation portion 30B and, thus, are guided
thereby toward the heat-source-room rear-surface wall
14 which forms the rear surface of the heat-source room
8. The hot air flows guided to the heat-source-room rear-
surface wall 14 flow along the heat-source-room rear-
surface wall 14 and change their directions at the left and
right end portions of the heat-source room 8 and, further,
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are directed toward the first flow-path formation portion
30A and the second flow-path formation portion 30B,
again. Thus, the hot air flows are guided by the rear sur-
faces of the first flow-path formation portion 30A and the
second flow-path formation portion 30B and, then, are
blown into the heating room 2 through the respective
blow-off ports 23A and 23B.
[0074] At this time, the hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B are flowed, within the heat-source room 8, in
directions from its left and right end portions toward the
center, and, therefore, they are blown toward substan-
tially the center of the heating room 2. Namely, the hot
air flows blown into the heating room 2 through both the
left and right blow-off ports 23A and 23B are directed
toward the objects 10 to be heated within the heating
room 2 and, thus, are flowed in such a way as to inten-
sively heat the objects 10 to be heated. Accordingly, the
hot air flows blown into the heating room 2 through the
left and right blow-off ports 23A and 23B are prevented
from directly heating the wall surfaces of the heating room
2.
[0075] As described above, with the heating cooker
according to the first embodiment, greater parts of hot
air flows blown to the inside of the heating room 2 through
the left and right blow-off ports 23A and 23B from the
heat-source room 8 can be concentrated on the objects
10 to be heated. As a result, with the heating cooker
according to the first embodiment, it is possible to largely
reduce heating losses due to intensive heating of the wall
surfaces of the heating room 2 by hot air flows, which
enables efficiently heating the inside of the heating room,
thereby enabling efficient heating cooking for the objects
to be heated. Accordingly, with the heating cooker ac-
cording to the first embodiment, it is possible to reduce
times for pre-heating the heating room and cooking
times, thereby enabling speed-up for cooking.
[0076] Further, with the heating cooker according to
the first embodiment, since the heat-source-room rear-
surface wall is provided with a concavity, and the motor
13 is placed in the concavity, the driving room 12 and the
heat-source room 8 which are placed in the rear of the
heating room 2 are enabled to have reduced thicknesses
at their portions coupled to each other. With the structure
of the heating cooker according to the first embodiment,
it is possible to provide a heating cooker with excellent
energy-saving performance which is capable of having
a reduced depthwise size over the entire device while
maintaining the capacity of the heating room.
[0077] Further, while the heating cooker according to
the first embodiment has been described with respect to
an example where the heater 11 is constituted by a sub-
stantially-annular shaped sheathed heater, it is also pos-
sible to employ, as a heater, a sheathed heater having
a surface provided with a plurality of heat dissipation fins,
which enables efficiently heating air from the blower fan 9.
[0078] Further, while the heating cooker according to
the first embodiment has been described with respect to

an example where the first flow-path formation portion
30A and the second flow-path formation portion 30B are
secured (adhered through staking or welding) to the par-
tition wall 15 which forms the rear-surface wall of the
heating room 2, the first flow-path formation portion 30A
and the second flow-path formation portion 30B can be
also adapted to be secured to other members constituting
the heat-source room 8, such that they are placed at pre-
determined positions with respect to the left and right
blow-off ports 23A and 23B.

(Second Embodiment)

[0079] Hereinafter, there will be described a heating
cooker according to a second embodiment of the present
invention, with reference to the accompanying Fig. 4. The
heating cooker according to the second embodiment of
the present invention is different from the heating cooker
according to the aforementioned first embodiment, in
terms of the structure of flow-path formation portions pro-
vided within a heat-source room. Accordingly, the heating
cooker according to the second embodiment will be de-
scribed with respect to the flow-path formation portions,
in particular, and elements having the same functions
and structures as those of the heating cooker according
to the first embodiment will be designated by the same
reference characters, and the aforementioned descrip-
tion of the first embodiment will be substituted for the
description.
[0080] Fig. 4 is a plan cross-sectional view illustrating
the heat-source room and a driving room in the rear of a
heating room in the heating cooker according to the sec-
ond embodiment. As illustrated in Fig. 4, the heating
cooker according to the second embodiment is different
from the heating cooker according to the first embodi-
ment, in terms of the shapes of a first flow-path formation
portion 40A and a second flow-path formation portion
40B which are provided on a partition wall 15 which forms
a rear-surface wall of the heating room 2. In the heating
cooker according to the second embodiment, the first
flow-path formation portion 40A and the second flow-path
formation portion 40B are formed to include respective
inclined portions 40Aa and 40Ba formed from curved sur-
faces. The first flow-path formation portion 40A is con-
stituted by the inclined portion 40Aa having a concave
surface which faces a left blow-off port 23A, and a fixed
portion 40Ab for securing it to the partition wall 15 which
forms the rear-surface wall of the heating room 2. Further,
the second flow-path formation portion 40B is constituted
by the inclined portion 40Ba having a concave surface
which faces a right blow-off port 23B, and a fixed portion
40Bb for securing it to the partition wall 15, similarly to
the first flow-path formation portion 40A.
[0081] Further, while the heating cooker according to
the second embodiment will be described with respect
to an example where the first flow-path formation portion
40A and the second flow-path formation portion 40B are
secured (adhered through staking or welding) to the par-
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tition wall 15, the first flow-path formation portion 40A
and the second flow-path formation portion 40B can be
also adapted to be secured to other members constituting
the heat-source room 8 such that they are placed at pre-
determined positions with respect to the left and right
blow-off ports 23A and 23B.
[0082] Further, in the heating cooker having the afore-
mentioned structure according to the second embodi-
ment, in the heat-source room 8, hot air flows blown in
the leftward and rightward directions of the blower fan 9
are brought into contact with the guide surface formed
from the smooth curved surface (the convex surface) in
the inclined portion 40Aa in the first flow-path formation
portion 40A and the guide surface formed from the
smooth curved surface (the convex surface) in the in-
clined portion 40Ba in the second flow-path formation
portion 40B and, then, these hot air flows are guided
thereby toward the heat-source-room rear-surface wall
14 which forms the rear-surface wall of the heat-source
room. The hot air flows guided to the heat-source-room
rear-surface wall 14 flow along the heat-source-room
rear-surface wall 14, then change their airflow directions
at the left and right end portions of the heat-source room
8 and, further, are directed toward the inclined portion
40Aa in the first flow-path formation portion 40A, again.
Further, the hot air flows are guided by the smooth curved
surface (the concave surface) in the opposite side from
the guide surface of the inclined portion 40Aa and the
smooth curved surface (the concave surface) in the op-
posite side of the inclined portion 40Ba and, then, are
blown into the heating room 2 through the respective
blow-off ports 23A and 23B.
[0083] At this time, the hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B are flowed, within the heat-source room 8, in
directions from its left and right end portions toward the
center, and, therefore, they are blown toward substan-
tially the center of the heating room 2 from the left and
right blow-off ports 23A and 23B. Namely, the hot air
flows blown into the heating room 2 through both the left
and right blow-off ports 23A and 23B are directed toward
objects 10 to be heated within the heating room 2 and,
thus, are flowed in such a way as to intensively heat the
objects 10 to be heated.
[0084] Further, in the first flow-path formation portion
40A and the second flow-path formation portion 40B, at
the fixed-portion sides of the curved surfaces in the re-
spective inclined portions (the guide surfaces), it is pos-
sible to adjust the angle between the partition wall 15 and
the end portions of these curved surfaces, which can
adjust the airflow directions of hot air flows blown off into
the heating room 2 through the left and right blow-off
ports 23A and 23B.
[0085] With the heating cooker according to the second
embodiment, the respective inclined portions 40Aa and
40Ba in the first flow-path formation portion 40A and the
second flow-path formation portion 40B are formed to
have the smooth curved surfaces (the guide surfaces),

so that hot air flows brown into the heating room 2 through
the left and right blow-off ports 23A and 23B can be di-
rected toward the front side of the heating room 2, more
smoothly than with the heating cooker according to the
aforementioned first embodiment.
[0086] As described above, with the heating cooker
according to the second embodiment, hot air flows blown
off into the heating room 2 through the left and right blow-
off ports 23A and 23B from the heat-source room 8 can
be caused to smoothly change their directions and, thus,
can be flowed in directions toward the front side and the
center. As a result, it is possible to largely reduce heating
losses due to intensive heating of the wall surfaces of
the heating room 2 by hot air flows, which enables effi-
ciently heating the inside of the heating room 2, thereby
enabling efficient heating cooking for the objects 10 to
be heated. Accordingly, with the heating cooker accord-
ing to the second embodiment, it is possible to reduce
times for pre-heating the heating room 2 and cooking
times, thereby enabling speed-up for cooking.

(Third Embodiment)

[0087] Hereinafter, there will be described a heating
cooker according to a third embodiment of the present
invention, with reference to the accompanying Figs. 5
and 6. The heating cooker according to the third embod-
iment of the present invention is different from the heating
cooker according to the aforementioned first embodi-
ment, in terms of the structure of flow-path formation por-
tions provided within a heat-source room. Accordingly,
the heating cooker according to the third embodiment
will be described with respect to the flow-path formation
portions, in particular, and elements having the same
functions and structures as those of the heating cooker
according to the first embodiment will be designated by
the same reference characters, and the aforementioned
description of the first embodiment will be substituted for
the description.
[0088] Fig. 5 is a plan cross-sectional view illustrating
the heat-source room and a driving room in the rear of a
heating room in the heating cooker according to the third
embodiment. Fig. 6 is a perspective view illustrating the
interior of the heat-source room illustrated in Fig. 5,
wherein a partition wall 15 which forms a rear-surface
wall of the heating room is removed.
[0089] As illustrated in Fig. 5 and Fig. 6, in the heating
cooker according to the third embodiment, a first flow-
path formation portion 50A and a second flow-path for-
mation portion 50B which are provided within the heat-
source room 8 include respective inclined portions 50Aa
and 50Ba and respective wing portions 50Ac and 50Bc.
[0090] The first flow-path formation portion 50A is
formed in such a way as to cover the rear surface of a
left blow-off port 23A with a predetermined interval inter-
posed. The first flow-path formation portion 50A is con-
stituted by the inclined portion 50Aa inclined (at about 45
degrees) with respect to the rear surface of the partition
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wall 15, and the wing portion 50Ac which is continuous
with an extended end portion of the inclined portion 50Aa
and has a surface parallel with the rear surface of the
partition wall 15. In this case, the surfaces of the inclined
portion 50Aa and the wing portion 50Ac which are faced
to the heat-source-room rear-surface wall 14 form a
guide surface. The guide surface is adapted to guide por-
tions of hot air flows blown in the centrifugal direction
from a blower fan 9 toward the heat-source-room rear-
surface wall 14.
[0091] Similarly, the second flow-path formation por-
tion 50B is formed in such a way as to cover the rear
surface of a right blow-off port 23B with a predetermined
interval interposed. The second flow-path formation por-
tion 50B is constituted by the inclined portion 50Ba in-
clined (at about 45 degrees) with respect to the rear sur-
face of the partition wall 15, and the wing portion 50Bc
which is continuous with an extended end portion of the
inclined portion 50Ba and has a surface parallel with the
rear surface of the partition wall 15. In this case, the sur-
faces of the inclined portion 50Ba and the wing portion
50Bc which are faced to the heat-source-room rear-sur-
face wall 14 form a guide surface.
[0092] The wing portions 50Ac and 50Bc in the first
flow-path formation portion 50A and the second flow-path
formation portion 50B are placed such that there is a
predetermined interval between them and the heat-
source-room rear-surface wall 14, thereby forming air
flow paths for passing hot air flows between the wing
portions 50Ac and 50Bc and the heat-source-room rear-
surface wall 14.
[0093] As illustrated in the perspective view of Fig. 6,
the first flow-path formation portion 50A and the second
flow-path formation portion 50B are extended to the up-
per and lower end portions of the heat-source room 8
and, thus, have the same length as the length of the heat-
source-room rear-surface wall 14 in the upward and
downward directions (the vertical direction). Accordingly,
the first flow-path formation portion 50A and the second
flow-path formation portion 50B are secured to the upper
and lower end portions of an inner case 22 which forms
the heat-source room 8 and, thus, are placed at prede-
termined positions.
[0094] With the heating cooker having the aforemen-
tioned structure according to the third embodiment, in
the heat-source room 8, hot air flows blown in the leftward
and rightward directions of the blower fan 9 are brought
into contact with the inclined surface of the inclined por-
tion 50Aa in the first flow-path formation portion 50A and
the inclined surface of the inclined portion 50Ba in the
second flow-path formation portion 50B and, then, the
hot air flows are guided thereby toward the heat-source-
room rear-surface wall 14, similarly to in the heating cook-
ers according to the aforementioned first and second em-
bodiments. The hot air flows guided to the heat-source-
room rear-surface wall 14 flow along the heat-source-
room rear-surface wall 14, then change their directions
at the left and right end portions of the heat-source room

8 and, further, are directed toward the first flow-path for-
mation portion 50A and the second flow-path formation
portion 50B, again. Then, the hot air flows are guided by
the inclined surface (the rear surface) of the inclined por-
tion 50Aa in the first flow-path formation portion 50A and
by the inclined surface (the rear surface) of the inclined
portion 50Ba in the second flow-path formation portion
50B and, then, the hot air flows are blown off into the
heating room 2 through the respective blow-off ports 23A
and 23B.
[0095] At this time, the hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B are flowed, within the heat-source room 8, in
directions from its left and right end portions toward the
center, and, therefore, they are blown toward substan-
tially the center of the heating room 2 from the left and
right blow-off ports 23A and 23B. Namely, the hot air
flows blown into the heating room 2 through both the left
and right blow-off ports 23A and 23B are directed toward
objects 10 to be heated within the heating room 2 and,
thus, are flowed in such a way as to intensively heat the
objects 10 to be heated.
[0096] As described above, with the heating cooker
according to the third embodiment, hot air flows blown
into the heating room 2 through the left and right blow-
off ports 23A and 23B from the heat-source room 8 can
be flowed intensively toward the objects 10 to be heated.
As a result, it is possible to largely reduce heating losses
due to intensive heating of the wall surfaces of the heating
room 2 by hot air flows, which enables efficiently heating
the inside of the heating room, thereby enabling efficient
heating cooking for the objects to be heated. Accordingly,
with the heating cooker according to the third embodi-
ment, it is possible to reduce times for pre-heating the
heating room and cooking times, thereby enabling
speed-up for cooking.

(Fourth Embodiment)

[0097] Hereinafter, there will be described a heating
cooker according to a fourth embodiment of the present
invention, with reference to the accompanying Figs. 7A,
7B and 8. The heating cooker according to the fourth
embodiment of the present invention is different from the
heating cooker according to the aforementioned first em-
bodiment, in terms of the structure of flow-path formation
portions provided within a heat-source room. According-
ly, the heating cooker according to the fourth embodiment
will be described with respect to the flow-path formation
portions, in particular, and elements having the same
functions and structures as those of the heating cooker
according to the first embodiment will be designated by
the same reference characters, and the aforementioned
description of the first embodiment will be substituted for
the description.
[0098] Fig. 7A and Fig. 7B are plan cross-sectional
views illustrating the heat-source room and a driving
room in the rear of a heating room in the heating cooker
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according to the fourth embodiment. Fig. 7A illustrates a
state where the flow-path formation portions are at a tem-
perature equal to or lower than a predetermined temper-
ature, and Fig. 7B illustrates a state where the flow-path
formation portions are at a temperature higher than the
predetermined temperature. Fig. 8 is a perspective view
of a partition wall 15 and the like in the heating cooker
according to the fourth embodiment, when it is viewed at
its rear-surface side.
[0099] In the heating cooker according to the fourth
embodiment, in the heat-source room 8 in the rear of the
heating room 2, there is formed a first flow-path formation
portion 51A between a suction port 16 formed at the cent-
er portion of the partition wall 15 and a left blow-off port
23A formed to the left of the suction port 16. Similarly,
there is formed a second flow-path formation portion 51B
between the suction port 16 and a right blow-off port 23B
formed to the right of the suction port 16. The first flow-
path formation portion 51A and the second flow-path for-
mation portion 51B are formed, such that they are se-
cured at their one ends to the rear surface of the partition
wall 15 and, further, are protruded, at the other ends,
obliquely within the internal space of the heat-source
room 8. The respective protruding end portions of the
first flow-path formation portion 51A and the second flow-
path formation portion 51B are placed, such that there is
a predetermined interval between them and the heat-
source-room rear-surface wall 14. Further, the first flow-
paths formation portion 51A and the second flow-path
formation portion 51B are provided between the respec-
tive blow-off ports 23A and 23B and a heater 11 placed
to surround a blower fan 9.
[0100] As illustrated in Fig. 7A and Fig. 7B, on the rear
surface of the partition wall 15, the first flow-path forma-
tion portion 51A and the second flow-path formation por-
tion 51B at positions to the left and right of the suction
port 16 are formed to include fixed portions 51Ab and
51Bb secured to the partition wall 15, and inclined por-
tions 51Aa and 51Ba which are inclined outwardly with
respect to the flat surface formed by the partition wall 15.
The fixed portions 51Ab and 51Bb are placed near the
center sides of the left and right blow-off ports 23A and
23B on the rear surface, and the inclined portions 51Aa
and 51Ba are obliquely extended in such a way as to
cover the rear-surface sides of the left and right blow-off
ports 23A and 23B. There is a predetermined interval
between the heat-source-room rear-surface wall 14 and
the protruding end portions of the inclined portions 51Aa
and 51Ba, which secures air-flow paths. The fixed por-
tions 51Ab and 51Bb are mounting portions for securing
the first flow-path formation portion 51A and the second
flow-path formation portion 5 1 B to the partition wall 15,
and these fixed portions 51Ab and 51Bb are secured to
the partition wall 15 through staking or welding.
[0101] In the fourth embodiment, the first flow-path for-
mation portion 51A and the second flow-path formation
portion 51B are each made of a bimetal formed from two
metal plates with different thermal expansion coefficients

which are attached to each other or made of a shape
memory alloy. The first flow-path formation portion 51A
and the second flow-path formation portion 51B having
the aforementioned structure has the function of chang-
ing the airflow directions of hot air flows depending on
the temperature of the hot air flows.
[0102] As illustrated in Fig. 7A, when the first flow-path
formation portion 51A and the second flow-path forma-
tion portion 51 B are at a temperature equal to or lower
than the predetermined temperature, the inclined por-
tions 51Aa and 51Ba in the first flow-path formation por-
tion 51A and the second flow-path formation portion 51B
are mounted such that they are outwardly opened at an
angle of about 45 degrees with respect to the partition
wall 15. Since the first flow-path formation portion 51A
and the second flow-path formation portion 51B are made
of a bimetal formed from two metal plates with different
thermal expansion coefficients which are attached to
each other or made of a shape memory alloy, they have
the function of changing airflow directions inside the heat-
source room 8.
[0103] As illustrated in Fig. 7B, when the first flow-path
formation portion 51A and the second flow-path forma-
tion portion 51B are at a temperature higher than the
predetermined temperature, the inclined portions 51Aa
and 51Ba in the first flow-path formation portion 51A and
the second flow-path formation portion 51B are posi-
tioned in such a way as to be inclined outwardly at an
angle of about 60 degrees with respect to the partition
wall 15. It is preferable that this inclination angle can be
changed within the range of 30 degrees to 70 degrees.
[0104] In the heating cooker according to the fourth
embodiment, as illustrated in Fig. 8, the first flow-path
formation portion 51A and the second flow-path forma-
tion portion 51B, which are provided at positions to the
left and the right of the suction port 16, are formed such
that they are shorter than the length of the partition wall
15 but longer than the length of the left and right blow-
off ports 23A and 23B, in the vertical direction. Further,
the first flow-path formation portion 51A and the second
flow-path formation portion 51B are provided in such a
way as to cover at least center-side areas of the left blow-
off port 23A and the right blow-off port 23B.
[0105] Further, although there has been described an
example where the first flow-path formation portion 51A
and the second flow-path formation portion 51 B are
formed such that they are longer than the length of the
left and right blow-off ports 23A and 23B in the upward
and downward directions, the present invention is not
limited to this structure, and they can be also formed such
that they are shorter than the length of the left and right
blow-off ports in the upward and downward directions,
according to specifications of the heating device, and the
like.
[0106] In the heating cooker according to the fourth
embodiment, the heat-source room 23 and the driving
room 12 are made to have smaller depthwise sizes at
their portions coupled to each other, in order to cause
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the main body 1 including the heat-source room 8 includ-
ing the blower fan 9 and the heater 11 and the driving
room 12 including a motor 13 to have a smaller depthwise
size, while maintaining the internal capacity of the heating
room 2.
[0107] The heating cooker according to the fourth em-
bodiment employs the blower fan 9 constituted by a cen-
trifugal fan which does not degrade its air-blowing per-
formance even though it has a smaller depthwise size,
whereby the blower fan 9 can have a reduced depwth-
wise size at its center portion which forms the air-suction
portion. Therefore, the heat-source-room rear-surface
wall 14, through which the shaft of the motor 13 pene-
trates, has such a shape as to have a concavity toward
the heating room (toward the front surface) at its portion
proximal to the motor 13, wherein the motor 13 is placed
inside this concavity. This results in reduction of the dep-
thwise size of the combination of the heat-source room
8 and the driving room 12.
[0108] As illustrated in Fig. 7A and 7B, in the heating
cooker according to the fourth embodiment, the heat-
source-room rear-surface wall 14 is formed as described
above, and the motor 13 is placed inside the concavity,
so that the heat-source room 8 has a reduced depthwise
size, at its portion proximal to the motor 13 (its center
portion). At the other portion (the outer peripheral portion)
of the heat-source room 8 than its portion proximal to the
motor 13, the heat-source room 8 is made to have a larger
depth-wise size than that of its center portion, thereby
securing a space for placing the heater 11. Further, in
the heating cooker according to the fourth embodiment,
there are secured spaces for placing the first flow-path
formation portion 51A and the second flow-path forma-
tion portion 51B at predetermined positions outside the
heater 11. Particularly, there are secured air-flow paths
within the heat-source room 8 which are formed by the
first flow-path formation portion 51A and the second flow-
path formation portion 51B. Further, inside the heat-
source room 8, the heater 11 is placed slightly in the rear
of the position of the center of the depthwise length of
the blades of the blower fan 9.
[0109] Hereinafter, there will be described heating op-
erations in the heating cooker according to the fourth
embodiment of the present invention. In the heating cook-
er according to the fourth embodiment, for example, in
cases of performing oven cooking, cooking plates 5 on
which objects 10 to be heated such as roast chickens
are placed are engaged with supporting portions 4 pro-
vided in the left and right wall surfaces of the heating
room 2 and, further, these cooking plates 5 are inserted
into the heating room 2. The cooking plates 5 are pushed
until they come into contact with the partition wall 15 and,
then, a door 14 is closed so that the heating room 2 forms
a heating space. Manipulations are performed on prede-
termined buttons in a manipulation portion (not illustrat-
ed), which is electrically connected to a control portion
24, which starts oven cooking in the heating cooker.
[0110] Through the manipulation portion, cooking con-

ditions such as the heating time and the heating temper-
ature for the objects 10 to be heated are set. Signals
indicative of the cooking conditions set through the ma-
nipulation portion are inputted to the control portion 24
constituted by a microcomputer. The control portion 24
controls the heater 11, the motor 13 and the like, based
on the signals indicative of the cooking conditions.
[0111] Due to the rotation of the motor 13, the blower
fan 9 starts a rotating operation. Due to the rotating op-
eration of the blower fan 9, air flows are blown outwardly
in a spiral shape from the outer peripheral portion of the
blower fan 9, which is constituted by a centrifugal fan. Air
flows from the blower fan 9 are heated by the heater 11
placed in such a way as to surround the outer peripheral
portion of the blower fan 9 to form air flows at a higher
temperature (hot air flows). Further, portions of air flows
from the blower fan 9 come into contact with the inclined
portions 51Aa and 51Ba of the first flow-path formation
portion 51A and the second flow-path formation portion
51B, which are provided at positions to the left and right
of the blower fan 9, and, thus, these portions of air flows
are guided thereby toward the heat-source-room rear-
surface wall 14 in the rear side of the heat-source room
8. Out of the air flows having been guided to the rear side
of the heat-source room 8, larger amounts of air flows
are flowed toward the heater 11 placed slightly in the rear
of the blower fan 9 and are heated thereby to form air
flows at a higher temperature (hot air flows).
[0112] Out of hot air flows having been blown toward
the outer-periphery side from the blower fan 9 and heated
by the heater 11 as described above, hot air flows blown
to above the blower fan 9 are blown into the heating room
2 through an upper blow-off port 17A in the partition wall
15, while hot air flows blown to below the blower fan 9
are blown into the heating room 2 through a lower blow-
off port 17B (see Fig. 8). These hot air flows are flowed
in outward directions in a spiral shape along the direction
of the rotation of the blower fan 9, so that the hot air flows
from the upper blow-off port 17A are flowed in directions
to the ceiling surface 21 and the right side surface 19 of
the heating room 2, while the hot air flows from the lower
blow-off port 17B are flowed in directions to the bottom
surface 20 and the left side surface 18 of the heating
room 2.
[0113] Further, in the heat-source room 8, out of hot
air flows having been blown toward the outer-periphery
side from the blower fan 9 and heated by the heater 11,
hot air flows blown in the leftward and rightward directions
of the blower fan 9 are brought into contact with the first
flow-path formation portion 51A and the second flow-path
formation portion 51B, further change their directions
within the heat-source room 8 and, then, are blown into
the heating room 2 through the respective blow-off ports
23A and 23B.
[0114] Further, in an initial stage of a heating operation
which is illustrated in Fig. 7A, for example, when the first
flow-path formation portion 51A and the second flow-path
formation portion 51B are at a temperature equal to or
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lower than the predetermined temperature (for example,
when it is equal to or lower than 150 degrees C), hot air
flows from the blower fan 9 are brought into contact with
the respective inclined portions 51Aa and 51B forming
the respective guide surfaces in the first flow-path forma-
tion portion 51A and the second flow-path formation por-
tion 51B and, thus, these hot air flows are guided thereby
toward the heat-source-room rear-surface wall 14 and,
then, are flowed along the heat-source-room rear-sur-
face wall 14. Further, the hot air flows change their di-
rections at the left and right end portions of the heat-
source room 8 and, further, are directed toward the first
flow-path formation portion 51A and the second flow-path
formation portion 51B, again. Thus, the hot air flows are
guided by the rear surfaces of the first flow-path formation
portion 51A and the second flow-path formation portion
51B and, then, are blown into the heating room 2 through
the respective blow-off ports 23A and 23B. Therefore,
the hot air flows from the blow-off ports 23A and 23B are
blown toward substantially the center of the heating room
2.
[0115] Further, in a heating operation illustrated in Fig.
7B, for example, when the first flow-path formation por-
tion 51A and the second flow-path formation portion 51B
are at a temperature higher than the predetermined tem-
perature (for example, when it is higher than 150 degrees
C), hot air flows from the blower fan 9 are brought into
contact with the respective inclined portions 51Aa and
51B in the first flow-path formation portion 51A and the
second flow-path formation portion 51B and, thus, these
hot air flows are directed thereby toward the heat-source-
room rear-surface wall 14, then change their directions
at the heat-source-room rear-surface wall 14, then are
guided to the first flow-path formation portion 51A and
the second flow-path formation portion 5 1 B again and,
then, are blown into the heating room 2 through the re-
spective blow-off ports 23A and 23B. Therefore, the hot
air flows from the blow-off ports 23A and 23B are blown
into the heating room 2 substantially in parallel with the
forward direction.
[0116] As described above, the heating cooker accord-
ing to the fourth embodiment is adapted such that, in
heating operations, in a heating initial stage, hot air flows
are blown into the heating room 2 through the left and
right blow-off ports 23A and 23B in different directions
from those in subsequent heating operation stages. This
enables efficiently heating the inside of the heating room
during heating operations and, further, enables heating
cooking according to conditions of objects to be heated
within the heating room. The heating cooker according
to the fourth embodiment is adapted such that hot air
flows blown into the heating room 2 through the left and
right blow-off ports 23A and 23B are directed toward the
objects 10 to be heated within the heating room 2 until a
predetermined condition is satisfied, which enables in-
tensively heating the objects 10 to be heated.
[0117] As described above, with the heating cooker
according to the fourth embodiment, hot air flows blown

into the inside of the heating room 2 through the left and
right blow-off ports 23A and 23B from the heat-source
room 8 can be concentrated on the objects 10 to be heat-
ed. As a result, with the heating cooker according to the
fourth embodiment, it is possible to largely reduce heat-
ing losses due to intensive heating of the wall surfaces
of the heating room 2 by hot air flows, which enables
efficient heating cooking for the objects to be heated.
Accordingly, with the heating cooker according to the
fourth embodiment, it is possible to reduce times for pre-
heating the heating room and cooking times, thereby en-
abling speed-up for cooking.
[0118] With the heating cooker according to the fourth
embodiment, since the temperature of the heater 11 is
raised to raise the temperature of hot air flows with the
elapse of the heating time, the first flow-path formation
portion 51A and the second flow-path formation portion
51B, which are made of a bimetal, are deformed due to
the difference in thermal expansion coefficient between
the metal plates attached to each other. Namely, as il-
lustrated in Fig. 7B, the oblique portions 51Aa and 51Ba
(the guide surfaces) of the first flow-path formation por-
tion 51A and the second flow-path formation portion 51B
are increased in inclination angle with respect to the par-
tition wall 15 and, thus, these oblique portions 51Aa and
51Ba (the guide surfaces) are erected in the vertical di-
rection with respect to the partition wall 15.
[0119] As described above, in heating operations with
the heating cooker according to the fourth embodiment,
due to the change of the inclination angle of the first flow-
path formation portion 51A and the second flow-path for-
mation portion 51B, the airflow directions of hot air flows
blown off into the heating room 2 through the left and
right blow-off ports 23A and 23B are changed from di-
rections to the center of the heating room 2 to such di-
rections as to surround the ingredients as the objects 10
to be heated, thereby attaining such an airflow-direction
change as to prevent hot air flows from directly impinging
on the objects 10 to be heated. Accordingly, in cases
where the objects 10 to be heated are ingredients which
tend to cause burnt-color unevenness, it is possible to
change the airflow directions in such a way as to prevent
hot air flows from directly impinging on the ingredients
after the hot air flows have been raised to a higher tem-
perature. Therefore, with the heating cooker according
to the fourth embodiment, it is possible to prevent burnt-
color unevenness in the objects 10 to be heated.
[0120] As described above, with the heating cooker
according to the fourth embodiment, due to the provision
of the first flow-path formation portion 51A and the second
flow-path formation portion 51B, hot air flows created by
the blower fan 9 and the heater 11 within the heat-source
room 8 are caused to be blown toward the center of the
heating room 2 through the left and right blow-off ports
23A and 23B and, therefore, these hot air flows are pre-
vented from directly heating the wall surfaces forming
the heating room 2. As a result, the heating cooker ac-
cording to the fourth embodiment forms an energy-saving
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cooking device capable of efficiently heating objects to
be heated.
[0121] Further, by changing the angle of the inclined
parts of the respective inclined portions 51Aa and 5 1 Ba
(the guide surfaces) in the first flow-path formation por-
tion 51A and the second flow-path formation portion 51B,
it is possible to change the airflow directions of hot air
flows from the left and right blow-off ports 23A and 23B
during heating operations. As a result, with the heating
cooker according to the fourth embodiment, in cases of
objects to be heated which tend to cause burnt-color un-
evenness, it is possible to heat the objects to be heated
in such a way as to cause hot air flows to surround the
objects to be heated in airflow directions along the side
wall surfaces, without causing hot air flows to directly
impinge on the objects to be heated.
[0122] Further, the heating cooker according to the
fourth embodiment can be also structured to blow off hot
air flows toward the center of the heating room during
pre-heating of the heating room 2 and to blow off hot air
flows such that they surround objects to be heated during
cooking operations with hot air flows having been raised
to above a predetermined temperature. With the heating
cooker having this structure, it is possible to change the
airflow directions of hot air flows blown into the heating
room for heating objects to be heated within the heating
room, which can improve the cooking performance.
[0123] Further, if hot air flows from the blow-off ports
23A and 23B directly impinge on the objects 10 to be
heated within the heating room 2, hot air flows ejected
from the blow-off ports 23A and 23B may be immediately
flowed to the suction port 16 in a short-circuit manner,
depending on conditions such as the temperature and
the velocity of the hot air flows, which may prevent hot
air flows from sufficiently spreading throughout the inside
of the heating room 2. Further, if hot air flows from the
blow-off ports 23A and 23B directly impinge on the ob-
jects 10 to be heated within the heating room 2, this may
prevent the objects to be heated from being efficiently
heated, depending on conditions. In such cases, with the
heating cooker according to the fourth embodiment, it is
possible to change the airflow directions of hot air flows
during heating operations, which enables efficiently heat-
ing the heating room 2 and, also, enables efficiently cook-
ing the objects 10 to be heated.

(Fifth Embodiment)

[0124] Hereinafter, there will be described a heating
cooker according to a fifth embodiment of the present
invention, with reference to the accompanying Figs. 9 to
11. The heating cooker according to the fifth embodiment
of the present invention is different from the heating cook-
er according to the aforementioned first embodiment, in
terms of the shape of flow-path formation portions pro-
vided within a heat-source room, the structure of a control
portion and the control method. Accordingly, the heating
cooker according to the fifth embodiment will be de-

scribed with respect to the flow-path formation portions
and the control portion, in particular, and elements having
the same functions and structures as those of the heating
cooker according to the first embodiment will be desig-
nated by the same reference characters, and the afore-
mentioned description of the first embodiment will be sub-
stituted for the description.
[0125] Fig. 9 is a plan cross-sectional view illustrating
the heat-source room and a driving room in the rear of a
heating room in the heating cooker according to the fifth
embodiment. Fig. 10 is a block diagram illustrating the
structure of the control portion 24 in the heating cooker
according to the fifth embodiment. Fig. 11 is a pattern
diagram illustrating operation processes for heating
cooking with the heating cooker according to the fifth em-
bodiment.
[0126] In the heating cooker according to the fifth em-
bodiment, as illustrated in Fig. 9, a first flow-path forma-
tion portions 52A and a second flow-path formation por-
tion 52B which are provided at left and right positions on
a partition wall 15 are formed to cover left and right blow-
off ports 23A and 23B, respectively. The first flow-path
formation portions 52A and the second flow-path forma-
tion portion 52B are structured to include fixed portions
52Ab and 52Bb secured to the partition wall 15, and
curved-surface portions 52Aa and 52Ba having concave
curved surfaces faced to the respective blow-off ports
23A and 23B. The curved-surface portions 52Aa and
52Ba are formed to cover the rear-surface sides of the
left and right blow-off ports 23A and 23B, and there is a
predetermined interval between the heat-source-room
rear-surface wall 14 and the protruding end portions of
the curved-surface portions 52Aa and 52Ba. The fixed
portions 52Ab and 52Bb are mounting portions for se-
curing the first flow-path formation portion 52A and the
second flow-path formation portion 52B to the partition
wall 15, and these fixed portions 52Ab and 52Bb are se-
cured to the partition wall 15 through staking or welding.
[0127] The first flow-path formation portion 52A and
the second flow-path formation portion 52B having the
aforementioned structure are adapted to send portions
of hot air flows having been heated by a heater 11 toward
the heat-source-room rear-surface wall 14 for causing
them to largely round inside the heat-source room 8. Fur-
ther, the first flow-path formation portion 52A and the
second flow-path formation portion 52B are adapted to
guide, again, hot air flows having largely rounded inside
the heat-source room 8 for causing them to be forwardly
blown off toward the door 3 into the heating room 2
through the left and right blow-off ports 23A and 23B.
Accordingly, with the heating cooker according to the fifth
embodiment, it is possible to smoothly change the airflow
directions of hot air flows blown off into the heating room
2 through the left and right blow-off ports 23A and 23B
to directions to the front side and the center of the heating
room 2, unlike the structure of the heating cooker accord-
ing to the aforementioned first embodiment.
[0128] As illustrated in Fig. 10, in the heating cooker
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according to the fifth embodiment, the control portion 24
is provided with a timer portion 25, an airflow-direction
determination portion 26, an operation-condition storage
portion 27, and a rotational-speed control portion 28. The
timer portion 25 is for measuring running times for heating
cooking and the like. The airflow-direction determination
portion 26 is a portion for determining and deciding airflow
directions of hot air flows supplied to the inside of the
heating room 2.
[0129] The operation-condition storage portion 27
stores predetermined operation conditions of respective
driving components which are electrically connected to
the control portion 24, such as a motor 13, for heating
cooking operations. The rotational-speed control portion
28 is a portion which is capable of changing the rotational
speed of the motor 13 for a blower fan 9 for controlling
the amount and the velocity of hot air flows created there-
by for controlling the airflow directions of air flows within
the heating room 2, wherein this portion constitutes an
airflow-direction changing means.
[0130] In the heating cooker having the aforemen-
tioned structure according to the fifth embodiment, at first,
a user selects a mode of pre-heating at a predetermined
temperature (for example, 250 degrees C) and starts a
pre-heating operation, through button manipulations on
the manipulation portion (not illustrated), without intro-
ducing the cooking plates 5. After the start of the pre-
heating operation, as illustrated in Fig. 11, the timer por-
tion 25 starts measuring the elapsed time in the pre-heat-
ing mode. Further, in Fig. 11, the horizontal axis repre-
sents the time, wherein it is assumed that the pre-heating
mode is started at a time Ts.
[0131] Further, at the same time as the start of the pre-
heating operation, the control portion 24 starts energiza-
tion of the heater 11 and the motor 13. At this time, based
on operation conditions of the motor 13 in the pre-heating
mode, which are stored in the operation-condition stor-
age portion 27 in the control portion 24, the airflow-direc-
tion determination portion 26 performs a determination,
and the rotational-speed control portion 28 sets the ro-
tational speed of the motor 13 at "Medium Speed".
[0132] In the pre-heating mode, the motor 13 having
been set to "Medium Speed" is driven, which causes the
blower fan 9 to rotate, thereby causing hot air flows to be
blown in the centrifugal direction by being energized by
the blower fan 9. Portions of hot air flows from the blower
fan 9 are guided to the first flow-path formation portion
52A and the second flow-path formation portion 52B and,
further, are blown in directions to the front side of the
heating room 2 through the left and right blow-off ports
23A and 23B. At this time, these hot air flows blown have
a not-high velocity and, therefore, are drawn by flows
being sucked by the suction port 16 at the center, so that
hot air flows blown through the blow-off ports 23A and
23B are directed toward the center of the heating room 2.
[0133] This can prevent hot air flows from the left and
right blow-off ports 23A and 23B from being directly blown
onto the wall surfaces of the heating room 2, which can

prevent the temperatures of the wall surfaces of the heat-
ing room 2 from being raised to above the temperature
of air in the heating room 2. Accordingly, with the heating
cooker according to the fifth embodiment, it is possible
to prevent the temperatures of the wall surfaces of the
heating room 2 from being raised to above the temper-
ature of air within the heating room 2, which can reduce
the amount of heat dissipation to the outside through the
wall surfaces of the heating room 2, thereby increasing
the heating efficiency. This enables completing the pre-
heating operation with higher efficiency in a relatively-
shorter time period.
[0134] The heating cooker according to the fifth em-
bodiment is structured to notify the user of the completion
of the pre-heating operation, through an annunciation
sound (display light) and the like, when the temperature
within the heating room 2 has reached a predetermined
temperature (250 degrees C, for example). On recogniz-
ing the completion of the pre-heating operation through
the annunciation sound and the like, the user introduces,
into the heating room 2, the cooking plates 5 on which
objects 10 to be heated such as roast chickens are placed
and, then, he or she closes the door 3 in the heating room
2. Thereafter, the user manipulates a predetermined but-
ton in the manipulation portion (not illustrated) to start a
cooking operation through oven cooking (an oven mode)
with the heating cooker (the oven mode is started at a
time T1).
[0135] At this time, the timer portion 25 starts meas-
urement of the elapsed time in the oven mode. At the
same time, the airflow-direction determination portion 26
determines operation conditions of the motor 13, based
on operation conditions of the motor 13 in the oven mode,
which are stored in the operation-condition storage por-
tion 27. The rotational-speed control portion 28, to which
signals from the airflow-direction determination portion
26 have been inputted, sets the rotational speed of the
motor 13 to "Medium Speed", in an initial stage in the
oven mode.
[0136] If the airflow-direction determination portion 26
detects the elapse of a predetermined time (for example,
2 minutes) since the start of the oven mode, based on
signals inputted from the timer portion 25, the rotational-
speed control portion 28 changes and sets the rotational
speed of the motor 13 to "High Speed", based on signals
from the airflow-direction determination portion 26 (the
high-speed operation in the oven mode is started at a
time T2).
[0137] In the oven mode, due to the change in the mo-
tor 13 to high-speed rotations, a larger amount of hot air
flows are generated from the blower fan 9, further are
guided to the first flow-path formation portion 52A and
the second flow-path formation portion 52B and, further,
are blown in directions to the front side of the heating
room 2 through the left and right blow-off ports 23A and
23B. At this time, hot air flows blown through the left and
right blow-off ports 23A and 23B have a sufficient velocity
and, therefore, are flowed in airflow directions substan-
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tially parallel with the left and right side surface walls,
without being drawn by flows being sucked by the suction
port 16. Namely, hot air flows from the left and right blow-
off ports 23A and 23B are caused to heat the objects 10
to be heated in such a way as to surround them, without
being directly blown onto the objects 10 to be heated.
[0138] With the heating cooker having the aforemen-
tioned structure according to the fifth embodiment, hot
air flows created by the blower fan 9 and the heater 11
within the heat-source room 8 are guided to the first flow-
path formation portion 52A and the second flow-path for-
mation portion 52B, further largely round in left and right
sides within the heat-source room 8 to change their air-
flow directions and, then, are blown off through the re-
spective blow-off ports 23A and 23B toward the center
of the heating room 2 or in directions parallel with the left
and side wall surface walls, rather than being directly
blown off into the heating room 2 through the two blow-
off ports 23A and 23B in the left and right sides. Accord-
ingly, with the structure of the heating cooker according
to the fifth embodiment, hot air flows blown through the
left and right blow-off ports 23A and 23B are prevented
from being directly directed toward the wall surfaces of
the heating room 2.
[0139] Accordingly, with the structure of the heating
cooker according to the fifth embodiment, it is possible
to prevent hot air flows blown through the left and right
blow-off ports 23A and 23B from directly heating the wall
surfaces of the heating room 2 to raise the wall surfaces
of the heating room 2 to higher temperatures than that
of the objects 10 to be heated. With the heating cooker
according to the fifth embodiment, it is possible to reduce
losses due to heat dissipation through the wall surfaces
of the heating room, thereby enabling efficiently heating
the objects to be heated. As a result, with the heating
cooker according to the fifth embodiment, it is possible
to enable speed-up for pre-heating of the heating room
2 and for heating cooking.
[0140] With the heating cooker according to the fifth
embodiment, it is possible to change the airflow direc-
tions of hot air flows blown through the left and right blow-
off ports 23A and 23B, through the placement of the flow-
path formation portions and adjustments of the rotational
speed of the motor 13, which enables heating the objects
10 to be heated in such a way as to cause hot air flows
to surround the objects 10 to be heated in airflow direc-
tions parallel with the side surface walls of the heating
room, without causing hot air flows from directly imping-
ing on the objects 10 to be heated.
[0141] Further, with the heating cooker according to
the fifth embodiment, it is possible to change the airflow
directions for performing heating, such that hot air flows
are blown off toward the center of the heating room 2
during operations for pre-heating the heating room 2, and
such that hot air flows surround the objects 10 to be heat-
ed during cooking. Accordingly, with the heating cooker
according to the fifth embodiment, it is possible to further
improve the cooking performance.

[0142] With ordinary heating cookers, if hot air flows
are directly impinged on objects to be heated, hot air
flows blown off from the blow-off ports may immediately
return to the suction port in a short-circuit manner, de-
pending on conditions such as the temperature and the
velocity of hot air flows, which may prevent hot air flows
from sufficiently spreading through the inside of the heat-
ing room. This may induce a phenomenon of significant
degradation of the efficiency of heating the objects to be
heated within the heating room. The heating cooker ac-
cording to the fifth embodiment of the invention of the
present application is adapted to change the airflow di-
rections for heating, such that hot air flows surround the
objects 10 to be heated during cooking and, therefore,
has higher efficiency for heating the objects to be heated
and higher cooking performance.
[0143] Further, the heating cooker according to the fifth
embodiment is capable of easily changing the airflow di-
rections of hot air flows blown into the heating room 2
through the left and right blow-off ports 23A and 23B dur-
ing heating cooking, since it includes the airflow-direction
changing means capable of changing the rotational
speed of the blower fan 9 for changing the airflow direc-
tions.
[0144] The heating cooker according to the fifth em-
bodiment includes the control portion 24 which drives the
airflow-direction changing means for controlling the air-
flow directions. The control portion 24 includes the timer
portion 25 for measuring the elapsed time during heating
cooking, the airflow-direction determination portion 26 for
determining and deciding the airflow directions of hot air
flows based on inputs from the timer portion 25, and the
operation-condition storage portion 27 which stores op-
eration conditions of the motor 13 and the like for respec-
tive set conditions. The control portion 24 controls the
airflow directions of hot air flows blown off into the heating
room 2 through the left and right blow-off ports 23A and
23B in the partition wall 15 according to heating process-
es. As described above, the heating cooker according to
the fifth embodiment is capable of controlling the airflow
directions of hot air flows blown off through the left and
right blow-off ports 23A and 23B and, therefore, is capa-
ble of changing the airflow directions of hot air flows sup-
plied to the inside of the heating room 2 to preferable
airflow directions, according to heating processes.
[0145] Further, while the heating cooker according to
the fifth embodiment has been described as being struc-
tured to change the airflow directions with the airflow-
direction determination portion 26 based on only inputs
from the timer portion 25, the present invention is not
limited to this structure and, for example, it is also pos-
sible to provide sensors for detecting the temperature
and the burnt colors in objects 10 to be heated and to
change the airflow directions of hot air flows through the
blow-off ports 23A and 23B with the airflow-direction de-
termination portion 26, based on outputs from these sen-
sors.
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(Sixth Embodiment)

[0146] Hereinafter, there will be described a heating
cooker according to a sixth embodiment of the present
invention, with reference to the accompanying Fig. 12.
The heating cooker according to the sixth embodiment
of the present invention is different from the heating cook-
er according to the aforementioned fifth embodiment, in
terms of control methods with a control portion. Accord-
ingly, the heating cooker according to the sixth embodi-
ment will be described with respect to the control methods
with the control portion, in particular. In the description
of the sixth embodiment, elements having the same func-
tions and structures as those of the heating cookers ac-
cording to the first to fifth embodiments will be designated
by the same reference characters, and the aforemen-
tioned descriptions of the respective embodiments will
be substituted for the description.
[0147] Fig. 12 is a pattern diagram illustrating operation
processes for heating cooking with the heating cooker
according to the sixth embodiment. As illustrated in Fig.
12, at first, a user selects a pre-heating mode and starts
a pre-heating operation, through button manipulations
on a manipulation portion, without introducing cooking
plates 5. After the start of the pre-heating operation, as
illustrated in Fig. 12, a timer portion 25 starts measuring
the elapsed time in the pre-heating mode. Further, in Fig.
12, the horizontal axis represents the time, wherein it is
assumed that the pre-heating mode is started at a time
Ts.
[0148] Further, at the same time as the start of the pre-
heating operation, the control portion 24 starts energiza-
tion of a heater 11 and a motor 13. At this time, based
on operation conditions of the motor 13 in the pre-heating
mode, which are stored in an operation-condition storage
portion 27 in the control portion 24, an airflow-direction
determination portion 26 performs a determination, and
a rotational-speed control portion 28 sets the rotational
speed of the motor 13 at "Medium Speed".
[0149] In the pre-heating mode, the motor 13 having
been set to "Medium Speed" is driven, which causes a
blower fan 9 to rotate, thereby causing air flows to be
blown in the centrifugal direction by being energized by
the blower fan 9. Portions of hot air flows from the blower
fan 9 are guided to a first flow-path formation portion 52A
and a second flow-path formation portion 52B and, fur-
ther, are blown in directions to the front side of the heating
room 2 through left and right blow-off ports 23A and 23B.
At this time, these hot air flows blown have a not-high
velocity and, therefore, are drawn by flows being sucked
by a suction port 16 at the center, so that air flows through
the blow-off ports 23A and 23B are directed toward the
center of the inside of the heating room 2. Since hot air
flows through the blow-off ports 23A and 23B are directed
toward the center of the inside of the heating room 2 as
described above, it is possible to complete the pre-heat-
ing operation with higher efficiency in a relatively-shorter
time period.

[0150] The heating cooker according to the sixth em-
bodiment is structured to notify the user of the completion
of the pre-heating operation, through an annunciation
sound (display light) and the like, when the temperature
within the heating room 2 has reached a predetermined
temperature (180 degrees C, for example). On recogniz-
ing the completion of the pre-heating operation through
the annunciation sound and the like, the user introduces,
into the heating room 2, the cooking plates 5 on which
objects 10 to be heated such as cookies are placed and,
then, he or she closes the door 3 in the heating room 2.
Thereafter, the user manipulates a predetermined button
in the manipulation portion (not illustrated) to start a cook-
ing operation through oven cooking (an oven mode) with
the heating cooker (the oven mode is started at a time T1).
[0151] At this time, the timer portion 25 starts meas-
urement of the elapsed time in the oven mode. At the
same time, the airflow-direction determination portion 26
determines operation conditions of the motor 13, based
on operation conditions of the motor 13 in the oven mode,
which are stored in the operation-condition storage por-
tion 27. The rotational-speed control portion 28, to which
signals from the airflow-direction determination portion
26 have been inputted, sets the rotational speed of the
motor 13 to "High Speed", in an initial stage in the oven
mode (the oven mode is started at a time T1).
[0152] Since the motor 13 is set to high-speed rotations
in the oven mode, increased amounts of hot air flows
from the blower fan 9 are guided to the first flow-path
formation portion 52A and the second flow-path forma-
tion portion 52B, so that increased amounts of hot air
flows are blown in directions to the front side of the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B.
[0153] At this time, hot air flows blown off through the
left and right blow-off ports 23A and 23B have a sufficient
velocity and, therefore, are flowed in airflow directions
substantially parallel with the left and right side surface
walls, without being drawn by flows being sucked by the
suction port 16. Namely, hot air flows from the left and
right blow-off ports 23A and 23B are caused to heat the
objects 10 to be heated in such a way as to surround
them, without being directly blown onto the objects 10 to
be heated.
[0154] With the heating cooker having the aforemen-
tioned structure according to the sixth embodiment, it is
possible to change the airflow directions of hot air flows
blown off through the left and right blow-off ports 23A and
23B. Accordingly, in cases of objects 10 to be heated
which tend to cause burnt-color unevenness, such as
cookies, it is possible to blow off hot air flows in such a
way as to flow them in parallel with the side surface walls
of the heating room for causing them to surround the
objects 10 to be heated for heating them, without causing
hot air flows from directly impinging on the objects 10 to
be heated.
[0155] Further, the heating cooker according to the
sixth embodiment is structured to change the airflow di-
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rections for performing heating, such that hot air flows
are blown off toward the center of the inside of the heating
room 2 during operations for pre-heating the heating
room 2, and such that hot air flows are blown off in such
a way as to surround objects 10 to be heated during cook-
ing operations. Accordingly, with the heating cooker ac-
cording to the sixth embodiment, it is possible to enable
both speed-up for pre-heating and improvement of the
cooking performance.
[0156] As described above, the heating cooker accord-
ing to the sixth embodiment is structured to change the
airflow directions of hot air flows blown off into the heating
room 2 through the left and right blow-off ports 23A and
23B in the partition wall 15 according to respective heat-
ing processes during heating operations. Therefore, the
heating cooker according to the sixth embodiment is ca-
pable of supplying hot air flows blown into the heating
room, while changing the airflow directions to preferable
airflow directions, according to heating processes.

(Seventh Embodiment)

[0157] Hereinafter, there will be described a heating
cooker according to a seventh embodiment of the present
invention, with reference to the accompanying Figs. 13
and 14. The heating cooker according to the seventh
embodiment of the present invention is different from the
heating cooker according to the aforementioned first em-
bodiment, in terms of the structure of flow-path formation
portions provided within a heat-source room. According-
ly, the heating cooker according to the seventh embod-
iment will be described with respect to the flow-path for-
mation portions, in particular, and elements having the
same functions and structures as those of the heating
cooker according to the first embodiment will be desig-
nated by the same reference characters, and the afore-
mentioned description of the first embodiment will be sub-
stituted for the description.
[0158] Fig. 13 is a plan cross-sectional view illustrating
the heat-source room and a driving room in the rear of a
heating room in the heating cooker according to the sev-
enth embodiment. As illustrated in Fig. 13, the heating
cooker according to the seventh embodiment is different
from the heating cooker according to the first embodi-
ment, in terms of the structure of a first flow-path forma-
tion portion 61A and a second flow-path formation portion
62 which are provided on a partition wall 15. Fig. 14 is a
perspective view of the partition wall 15 which forms a
rear-surface wall of the heating room 2 in the heating
cooker according to the seventh embodiment, when it is
viewed at its rear side.
[0159] The partition wall 15 forming the rear-surface
wall of the heating room 2 is provided, on its the rear
surface facing the heating-source room 8, with the first
flow-path formation portion 61 between a left blow-off
port 23A and a suction port 16 at the center. Further, the
partition wall 15 is provided, on its rear surface, with the
second flow-path formation portion 62 between a right

blow-off port 23B and the suction port 16 at the center.
The first flow-path formation portion 61 and the second
flow-path formation portion 62 are formed, such that they
are secured at their one ends to the rear surface of the
partition wall 15 and, further, are protruded, at the other
ends, within the internal space of the heat-source room
8. The respective protruding end portions of the first flow-
path formation portion 61 and the second flow-path for-
mation portion 62 are placed, such that there is a prede-
termined gap between them and the heat-source-room
rear-surface wall 14. Further, the first flow-path formation
portion 61 and the second flow-path formation portion 62
are provided between the respective blow-off ports 23A
and 23B and a heater 11 placed to surround a blower
fan 9. The blower fan 9, the heater 11, the first flow-path
formation portion 61 and the second flow-path formation
portion 62 are provided within the internal space of the
heat-source room 8 constituted by the partition wall 15
and an inner case 22 including the heat-source-room
rear-surface wall 14.
[0160] As illustrated in Fig. 13 and Fig. 14, the first flow-
path formation portion 61 is constituted by a longitudinal
flow-path formation portion 61A and a lateral flow-path
formation portion 61B, and the second flow-path forma-
tion portion 62 is constituted by a longitudinal flow-path
formation portion 62A and a lateral flow-path formation
portion 62B. The respective longitudinal flow-path forma-
tion portion 61A and 62A in the first flow-path formation
portion 61 and the second flow-path formation portion 62
include fixed portions 61Ab and 62Ab secured to the par-
tition wall 15, and inclined portions 61Aa and 61Ba which
are inclined to be opened outwardly at an angle of about
45 degrees with respect to the flat surface formed by the
partition wall 15. The fixed portions 61Ab and 62Ab are
placed at positions closer to the center than the left and
right blow-off ports 23A and 23B, respectively. The in-
clined portions 61Aa and 62Aa in the respective longitu-
dinal flow-path formation portions 61A and 62A are ex-
tended in such a way as to cover the center-sides of the
left and right blow-off ports 23A and 23B. The fixed por-
tions 61Ab and 62Ab in the respective longitudinal flow-
path formation portions 61A and 62A are mounting por-
tions for securing the respective longitudinal flow-path
formation portions 61A and 62A to the partition wall 15,
and these fixed portions 61Ab and 62Ab are certainly
secured to the partition wall 15 through staking or weld-
ing.
[0161] Further, the respective lateral flow-path forma-
tion portion 61B and 62B in the first flow-path formation
portion 61 and the second flow-path formation portion 62
include fixed portions 61Bb and 62Bb secured to the par-
tition wall 15, and block portions 61Ba and 62Ba which
are orthogonal to the flat surface formed by the partition
wall 15.
[0162] In the seventh embodiment, the first flow-path
formation portion 61 and the second flow-path formation
portion 62 are each integrally formed from a folded metal
plate. Further, the material of the first flow-path formation
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potion 61 and the second flow-path formation portion 62
is not limited to a metal and can be any material having
enough thermal resistance to maintain their shapes.
[0163] In the first flow-path formation portion 61, the
longitudinal flow-path formation portion 61A and the lat-
eral flow-path formation portion 61B are placed in an L
shape and are formed integrally with each other. The first
flow-path formation portion 61 formed as described
above is placed along a portion of the upper side and the
center side (the suction-port side) of the periphery of the
left blow-off port 23A. The longitudinal flow-path forma-
tion portion 61A includes surfaces parallel with the nor-
mal direction (the vertical direction), while the lateral flow-
path formation portion 61B includes surfaces parallel with
the horizontal direction.
[0164] Further, in the seventh embodiment, the longi-
tudinal flow-path formation portion 61A and the lateral
flow-path formation portion 61B are structured to include
surfaces which are parallel with the normal direction and
the horizontal direction, respectively. However, the
present invention is not limited to this structure, and the
longitudinal flow-path formation portion and the lateral
flow-path formation portion can be placed at positions
which form an appropriate angle, according to specifica-
tions of this heating device, and the like.
[0165] The longitudinal flow-path formation portion
61A is placed between the blower fan 9 and the left blow-
off port 23A and is placed at a position at which hot air
flows having been blown in the leftward direction from
the blower fan 9 and heated by the heater 11. come into
contact. On the other hand, the lateral flow-path forma-
tion portion 61B is placed downstream from the longitu-
dinal flow-path formation portion 61A in the direction of
the rotation of the blower fan 9 and proximally to the
downstream-side of the left blow-off port. The lateral flow-
path formation portion 61B is provided in such a way as
to block portions of hot air flows from the blower fan 9
and to cause them to be blown off through the left blow-
off port 23A.
[0166] The second flow-path formation portion 62 is
structured similarly to the first flow-path formation portion
61, wherein the longitudinal flow-path formation portion
62A and the lateral flow-path formation portion 62B are
placed in an L shape and are formed integrally with each
other. The second flow-path formation portion 62 is
placed in an L shape, along a portion of the lower side
and the center side of the right blow-off port 23B. The
longitudinal flow-path formation portion 62A includes sur-
faces parallel with the normal direction (the vertical di-
rection), while the lateral flow-path formation portion 62B
includes surfaces parallel with the horizontal direction.
The longitudinal flow-path formation portion 62A is
placed between the blower fan 9 and the right blow-off
port 23B and is placed at a position at which hot air flows
having been blown in the rightward direction from the
blower fan 9 and heated by the heater 11 come into con-
tact. On the other hand, the lateral flow-path formation
portion 62B is placed downstream from the longitudinal

flow-path formation portion 62A in the direction of the
rotation of the blower fan 9 and, thus, is provided in such
a way as to block portions of hot air flows from the blower
fan 9 and to cause them to be blown off through the right
blow-off port 23B.
[0167] As illustrated in Fig. 14, the respective inclined
portions 61Aa and 62Aa (the guide surfaces) in the first
flow-path formation portion 61 and the second flow-path
formation portion 62 are formed such that they are shorter
than the length of the partition wall 15 in the upward and
downward directions but longer than the length of the left
and right blow-off ports 23A and 23B in the upward and
downward directions. Further, the inclined portions 61Aa
and 62Aa (the guide surfaces) are provided in such a
way as to cover portions of the left and right blow-off ports
23A and 23B, respectively.
[0168] In the heating cooker according to the seventh
embodiment, the heat-source room 8 and the driving
room 12 are made to have smaller depthwise sizes at
their portions coupled to each other, in order to cause
the main body 1 including the heat-source room 8 includ-
ing the blower fan 9 and the heater 11 and the driving
room 12 including the motor 13 to have a smaller depth-
wise size, while maintaining the internal capacity of the
heating room 2.
[0169] The heating cooker according to the seventh
embodiment employs the blower fan 9 constituted by a
centrifugal fan which does not degrade its air-blowing
performance even though it has a smaller depthwise size,
whereby the blower fan 9 can have a reduced depwth-
wise size at its center portion which forms the suction
portion. Therefore, the heat-source-room rear-surface
wall 14, through which the shaft of the motor 13 pene-
trates, has such a shape as to have a concavity toward
the heating room (toward the front surface) at its portion
proximal to the motor 13, wherein the motor 13 is placed
inside this concavity. This results in reduction of the dep-
thwise size of the portions of the heat-source room 8 and
the driving room 12 which are coupled to each other.
[0170] As illustrated in Fig. 13, in the heating cooker
according to the seventh embodiment, the heat-source-
room rear-surface wall 14 is formed as described above,
and the motor 13 is placed inside the concavity, so that
the heat-source room 8 has a reduced depth-wise size,
at its portion proximal to the motor 13 (its center portion).
At the other portion (the outer peripheral portion) of the
heat-source room 8 than its portion proximal to the motor
13, the heat-source room 8 is made to have a larger dep-
thwise size than that of its center portion, thereby secur-
ing a space for placing, therein, the heater 11, the first
flow-path formation portion 61 and the second flow-path
formation portion 62 at predetermined positions and, fur-
ther, securing air flow paths inside the heat-source room
8. Particularly, there are certainly secured air-flow paths
which are formed by the first flow-path formation portion
61 and the second flow-path formation portion 62. Fur-
ther, inside the heat-source room 8, the heater 11 is
placed slightly in the rear of the position of the center of
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the depthwise length of the blades of the blower fan 9.
[0171] Hereinafter, there will be described heating op-
erations with the heating cooker according to the seventh
embodiment of the present invention. In the heating cook-
er according to the seventh embodiment, for example, in
cases of performing oven cooking, cooking plates 5 on
which objects 10 to be heated such as cookies are placed
are engaged with supporting portions 4 provided in the
left and right wall surfaces of the heating room 2 and,
further, these cooking plates 5 are inserted into the heat-
ing room 2. The cooking plates 5 are pushed thereinto
until they come into contact with the partition wall 15
which forms the rear-surface wall of the heating room 2
and, then, the door 14 is closed so that the heating room
2 forms a heating space. Manipulations are performed
on predetermined buttons in a manipulation portion (not
illustrated) provided in the front surface of the main body
1, which starts oven cooking with the heating cooker.
[0172] Through the manipulation portion, cooking con-
ditions such as the heating time and the heating temper-
ature for the objects 10 to be heated are set. Signals
indicative of the cooking conditions having been set
through the manipulation portion are inputted to a control
portion 24 constituted by a microcomputer. The control
portion 24 drives and controls the heater 11, the motor
13 and the like, based on the signals indicative of the
cooking conditions.
[0173] The rotation of the motor 13 causes the blower
fan 9 to start a rotating operation. Due to the rotating
operation of the blower fan 9, outward air flows in a spiral
shape are blown from the outer peripheral portion of the
blower fan 9, which is constituted by a centrifugal fan. Air
flows blown from the blower fan 9 are heated by the heat-
er 11 placed in such a way as to surround the outer pe-
ripheral portion of the blower fan 9 to form air flows at a
higher temperature. Further, portions of air flows from
the blower fan 9 come into contact with the inclined por-
tions 61Aa and 62Aa of the first flow-path formation por-
tion 61 and the second flow-path formation portion 62,
which are provided at positions to the left and right of the
blower fan 9, and, thus, these portions of air flows are
guided thereby toward the heat-source-room rear-sur-
face wall 14 in the rear side of the heat-source room 8,
Out of the air flows having been guided to the rear side
of the heat-source room 8, larger amounts of air flows
are flowed toward the heater 11 placed slightly in the rear
of the blower fan 9 and, thus, are heated thereby to form
air flows at a higher temperature (hot air flows).
[0174] Further, in the heating cooker according to the
seventh embodiment, the block portions 61Ba and 62Ba
in the first flow-path formation portion 61 and the second
flow-path formation portion 62 are adapted to block and
collect portions of outward air flows in a spiral shape from
the outer peripheral portion of the blower fan 9 and to
guide these portions of air flows in such a way as to flow
them through the left and right blow-off ports 23A and
23B. Therefore, the heating cooker according to the sev-
enth embodiment is adapted such that larger amounts

of air flows are blown off through the left and right blow-
off ports 23A and 23B.
[0175] Out of hot air flows having been blown toward
the outer-periphery side from the blower fan 9 and heated
by the heater 11 as described above, hot air flows blown
to above the blower fan 9 are blown into the heating room
2 through an upper blow-off port 17A in the partition wall
15, while hot air flows blown to below the blower fan 9
are blown into the heating room 2 through a lower blow-
off port 17B. These hot air flows are flowed in outward
airflow directions in a spiral shape along the direction of
the rotation of the blower fan 9, so that the hot air flows
through the upper blow-off port 17A are flowed in direc-
tions to the ceiling surface 21 and the right side surface
19 of the heating room 2, while the hot air flows through
the lower blow-off port 17B are flowed in directions to the
bottom surface 20 and the left side surface 18 of the
heating room 2.
[0176] Further, in the heat-source room 8, out of hot
air flows having been blown toward the outer-periphery
side from the blower fan 9 and heated by the heater 11,
hot air flows blown in the leftward and rightward directions
of the blower fan 9 are brought into contact with the in-
clined portions 61Aa and 62Aa (the guide surfaces) of
the first flow-path formation portion 61 and the second
flow-path formation portion 62 and, thus, these hot air
flows are guided thereby toward the heat-source-room
rear-surface wall 14. The hot air flows guided to the heat-
source-room rear-surface wall 14 flow along the heat-
source-room rear-surface wall 14, further change their
airflow directions at the left and right end portions of the
heat-source room 8 and, further, are directed toward the
first flow-path formation portion 61 and the second flow-
path formation portion 62, again. Next, the hot air flows
are guided by the rear surfaces (the surfaces opposite
from the guide surfaces) of the inclined portions 61Aa
and 62Aa of the first flow-path formation portion 61 and
the second flow-path formation portion 62 and, then, are
blown into the heating room 2 through the respective
blow-off ports 23A and 23B.
[0177] At this time, the hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B are flowed, within the heat-source room 8, in
directions from its left and right end portions toward the
center. Therefore, they are blown toward substantially
the center of the heating room 2. Namely, the hot air flows
blown into the heating room 2 through both the left and
right blow-off ports 23A and 23B are directed toward the
objects 10 to be heated within the heating room 2 and,
thus, are flowed in such a way as to intensively heat the
objects 10 to be heated.
[0178] As described above, with the heating cooker
according to the seventh embodiment, hot air flows blown
into the heating room 2 through the left and right blow-
off ports 23A and 23B from the heat-source room 8 can
be flowed in such a way as to intensively heat the objects
10 to be heated. As a result, with the heating cooker
according to the seventh embodiment, it is possible to
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largely reduce heating losses due to intensive heating of
the wall surfaces of the heating room 2 by hot air flows,
which enables efficiently heating the heating room 2,
thereby enabling efficient heating cooking for the objects
10 to be heated. Accordingly, with the heating cooker
according to the seventh embodiment, it is possible to
reduce times for pre-heating the heating room and cook-
ing times, thereby enabling speed-up for cooking.

(Eighth Embodiment)

[0179] Hereinafter, there will be described a heating
cooker according to an eighth embodiment of the present
invention, with reference to the accompanying Fig. 15.
The heating cooker according to the eighth embodiment
of the present invention is different from the heating cook-
ers according to the aforementioned first and seventh
embodiments, in terms of the structure of flow-path for-
mation portions provided within a heat-source room. Ac-
cordingly, the heating cooker according to the eighth em-
bodiment will be described with respect to the flow-path
formation portions, in particular, and elements having the
same functions and structures as those of the heating
cookers according to the first and seventh embodiments
will be designated by the same reference characters, and
the aforementioned descriptions of the first and seventh
embodiments will be substituted for the description.
[0180] Fig. 15 is a plan cross-sectional view illustrating
the heat-source room and a driving room in the rear of a
heating room in the heating cooker according to the
eighth embodiment. As illustrated in Fig. 15, the heating
cooker according to the eighth embodiment is different
from the heating cooker according to the seventh em-
bodiment, in terms of the shape of a first flow-path for-
mation portion 63 and a second flow-path formation por-
tion 64 which are provided on a partition wall 15 which
forms a rear-surface wall of the heating room 2. In the
heating cooker according to the eighth embodiment, the
first flow-path formation portion 63 and the second flow-
path formation portion 64 include respective inclined por-
tions (guide surfaces) which are formed from curved sur-
faces.
[0181] The first flow-path formation portion 63 is inte-
grally structured to include a longitudinal flow-path for-
mation portion 63A and a lateral flow-path formation por-
tion 63B, similarly to the first flow-path formation portion
61 according to the aforementioned seventh embodi-
ment illustrated in Fig. 14. The longitudinal flow-path for-
mation portion 63A includes an inclined portion having a
concave surface which faces a left blow-off port 23A, and
a fixed portion for securing it to a partition wall 15 which
forms a rear-surface wall of the heating room 2. Further,
the lateral flow-path formation portion 63B includes a
block portion having a horizontal surface, and a fixed
portion for securing it to the partition wall 15 which forms
the rear-surface wall of the heating room 2.
[0182] Further, the second flow-path formation portion
64 is integrally structured to include a longitudinal flow-

path formation portion 64A and a lateral flow-path forma-
tion portion 64B, similarly to the first flow-path formation
portion 63. The longitudinal flow-path formation portion
64A includes an inclined portion having a concave sur-
face which faces a right blow-off port 23B, and a fixed
portion for securing it to the partition wall 15. Further, the
lateral flow-path formation portion 64B includes a block
portion having a horizontal surface, and a fixed portion
for securing it to the partition wall 15.
[0183] Further, while the heating cooker according to
the eighth embodiment will be described with respect to
an example where the first flow-path formation portion
63 and the second flow-path formation portion 64 are
secured (adhered through staking or welding) to the par-
tition wall 15, the first flow-path formation portion 63 and
the second flow-path formation portion 64 can be also
secured to other members constituting the heat-source
room 8 and can be placed at predetermined positions
with respect to the left and right blow-off ports 23A and
23B.
[0184] Further, in the heating cooker having the afore-
mentioned structure according to the eighth embodi-
ment, in the heat-source room 8, hot air flows blown in
the leftward and rightward directions of the blower fan 9
are brought into contact with the guide surfaces formed
from the smooth curved surface (the convex surface) of
the inclined portion in the first flow-path formation portion
63 and the smooth curved surface (the convex surface)
of the inclined portion in the second flow-path formation
portion 64 and, thus, these hot air flows are guided there-
by toward the heat-source-room rear-surface wall 14.
The hot air flows guided to the heat-source-room rear-
surface wall 14 flow along the heat-source-room rear-
surface wall 14, further change their airflow directions at
the left and right end portions of the heat-source room 8
to round therein and, further, flow toward the first flow-
path formation portion 63 and the second flow-path for-
mation portion 64, again. Thus, the hot air flows are guid-
ed by the surfaces opposite from the guide surfaces,
which are formed from the smooth curved surface (the
concave surface) of the inclined portion of the first flow-
path formation portion 63 and the smooth curved surface
(the concave surface) of the inclined portion of the second
flow-path formation portion 64. Thus, these hot air flows
are blown into the heating room 2 through the respective
blow-off ports 23A and 23B.
[0185] At this time, the hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B are flowed, within the heat-source room 8, in
directions from its left and right end portions toward the
center. Therefore, the hot air flows are blown toward sub-
stantially the center of the heating room 2 through the
left and right blow-off ports 23A and 23B. Namely, hot air
flows blown into the heating room 2 through both the left
and right blow-off ports 23A and 23B are directed toward
the objects 10 to be heated within the heating room 2
and, thus, are flowed in such a way as to intensively heat
the objects 10 to be heated.
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[0186] Further, in the first flow-path formation portion
63 and the second flow-path formation portion 64, at the
fixed-portion sides of the curved surfaces in the respec-
tive inclined portions (the guide surfaces), it is possible
to adjust the angle between the partition wall 15 and the
end portions of these curved surfaces, which can adjust
the airflow directions of hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B.
[0187] With the heating cooker according to the eighth
embodiment, the respective inclined portions (the guide
surfaces) in the first flow-path formation portion 63 and
the second flow-path formation portion 64 are formed
from the smooth curved surfaces, so that hot air flows
brown into the heating room 2 through the left and right
blow-off ports 23A and 23B can be directed toward the
front side of the heating room 2, more smoothly than with
the heating cooker according to the aforementioned sev-
enth embodiment.
[0188] As described above, with the heating cooker
according to the eighth embodiment, it is possible to
cause hot air flows blown off into the heating room 2
through the left and right blow-off ports 23A and 23B from
the heat-source room 8 to smoothly change their direc-
tions to directions to the front side and the center, with
respect to the objects 10 to be heated. As a result, it is
possible to largely reduce heating losses due to intensive
heating of the wall surfaces of the heating room 2 by hot
air flows, which enables efficiently heating the heating
room 2, thereby enabling efficient heating cooking for the
objects 10 to be heated. Accordingly, with the heating
cooker according to the eighth embodiment, it is possible
to reduce times for pre-heating the heating room 2 and
cooking times, thereby enabling speed-up for cooking.

(Ninth Embodiment)

[0189] Hereinafter, there will be described a heating
cooker according to a ninth embodiment of the present
invention, with reference to the accompanying Fig. 16
and Fig. 17. The heating cooker according to the ninth
embodiment of the present invention is different from the
heating cooker according to the aforementioned first em-
bodiment, in terms of the structure of flow-path formation
portions provided within a heat-source room. According-
ly, the heating cooker according to the ninth embodiment
will be described with respect to the flow-path formation
portions, in particular, and elements having the same
functions and structures as those of the heating cooker
according to the first embodiment will be designated by
the same reference characters, and the aforementioned
description of the first embodiment will be substituted for
the description.
[0190] Fig. 16 is a plan cross-sectional view illustrating
the heat-source room and a driving room in the rear of a
heating room in the heating cooker according to the ninth
embodiment. As illustrated in Fig. 16, the heating cooker
according to the ninth embodiment is different from the

heating cooker according to the first embodiment, in
terms of the structure of a first flow-path formation portion
65 and a second flow-path formation portion 66 which
are provided on a partition wall 15 which forms a rear-
surface wall of the heating room 2. Fig. 17 is a perspective
view of the partition wall 15 which forms the rear-surface
wall of the heating room 2 in the heating cooker according
to the ninth embodiment, when it is viewed at its rear
surface.
[0191] On the partition wall 15 which forms the rear-
surface wall of the heating room 2, on the rear surface
thereof facing the heat-source room 8, there is formed a
first flow-path formation portion 65 between a left blow-
off port 23A and a suction port 16 at the center. Further,
on the rear surface of the partition wall 15, there is formed
a second flow-path formation portion 66 between a right
blow-off port 23B and the suction port 16 at the center.
The first flow-path formation portion 65 and the second
flow-path formation portion 66 are formed, such that they
are secured at their one ends to the rear surface of the
partition wall 15 and, further, are protruded, at the other
ends, within the internal space of the heat-source room
8. The respective protruding end portions of the first flow-
path formation portion 65 and the second flow-path for-
mation portion 66 are placed, such that there is a prede-
termined gap between them and the heat-source-room
rear-surface wall 14. Further, the first flow-path formation
portion 65 and the second flow-path formation portion 66
are provided between the respective blow-off ports 23A
and 23B and a heater 11 placed to surround a blower
fan 9. The blower fan 9, the heater 11, the first flow-path
formation portion 65 and the second flow-path formation
portion 66 are provided inside the heat-source room 8
constituted by the partition wall 15, and an inner case 22
including the heat-source-room rear-surface wall 14.
[0192] As illustrated in Fig, 16 and Fig. 17, the first flow-
path formation portion 65 is constituted by a longitudinal
flow-path formation portion 65A, a lateral flow-path for-
mation portion 65B and a ceiling flow-path formation por-
tion 65C. Further, the second flow-path formation portion
66 is constituted by a longitudinal flow-path formation
portion 66A, a lateral flow-path formation portion 66B,
and a ceiling flow-path formation portion 66C. The re-
spective longitudinal flow-path formation portions 65A
and 66A in the first flow-path formation portion 65 and
the second flow-path formation portion 66 include fixed
portions 65Ab and 66Ab secured to the partition wall 15,
and inclined portions 65Aa and 66Aa which are inclined
to be opened outwardly at an angle of about 45 degrees
with respect to the flat surface formed by the partition
wall 15.
[0193] The inclined portions 65Aa and 66Aa in the re-
spective longitudinal flow-path formation portions 65A
and 66A are extended in such a way as to cover portions
of the rear-surface sides of the left and right blow-off ports
23A and 23B, and there is a predetermined gap between
the heat-source-room rear-surface wall 14 and the pro-
truding end portions of the inclined portions 65Aa and
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66Aa. The fixed portions 65Ab and 66Ab in the respective
longitudinal flow-path formation portions 65A and 66A
are mounting portions for securing the respective longi-
tudinal flow-path formation portions 65A and 66A to the
partition wall 15, and these fixed portions 65Ab and 66Ab
are certainly secured to the partition wall 15 through stak-
ing or welding.
[0194] Further, the respective lateral flow-path forma-
tion portions 65B and 66B in the first flow-path formation
portion 65 and the second flow-path formation portion 66
include fixed portions 65Bb and 66Bb secured to the par-
tition wall 15, and block portions 65Ba and 66Ba which
are orthogonal to the flat surface formed by the partition
wall 15.
[0195] In the ninth embodiment, the first flow-path for-
mation portion 65 and the second flow-path formation
portion 66 are each integrally formed from a bent metal
plate. Further, the material of the first flow-path formation
potion 65 and the second flow-path formation portion 66
is not limited to a metal and can be any material having
enough thermal resistance to maintain their shapes.
[0196] In the first flow-path formation portion 65, the
longitudinal flow-path formation portion 65A and the lat-
eral flow-path formation portion 65B are placed in an L
shape and are placed along a portion of the upper side
and the center side (the suction-port side) of the periphery
of the left blow-off port 23A. Further, the longitudinal flow-
path formation portion 65A and the lateral flow-path for-
mation portion 65B are covered, at their end portions
protruded toward the heat-source-room rear-surface wall
14, with the ceiling flow-path formation portion 65C form-
ing the ceiling surface, so that they are formed integrally
with one another. The first flow-path formation portion 61
having the aforementioned structure is adapted to sur-
round the left blow-off port 23A in an L shape. The lon-
gitudinal flow-path formation portion 65A has surfaces
parallel with the normal direction (the vertical direction),
while the lateral flow-path formation portion 65B has sur-
faces parallel with the horizontal direction. The ceiling
flow-path formation portion 65C is constituted by a sur-
face which is substantially parallel with the partition wall
15.
[0197] Further, in the ninth embodiment, the longitudi-
nal flow-path formation portion 65A and the lateral flow-
path formation portion 65B are structured to include sur-
faces which are parallel with the normal direction and the
horizontal direction, respectively. However, the present
invention is not limited to this structure, and the longitu-
dinal flow-path formation portion and the lateral flow-path
formation portion can be placed at positions which form
an appropriate angle, according to specifications of this
heating device, and the like.
[0198] The longitudinal flow-path formation portion
65A is placed between the blower fan 9 and the left blow-
off port 23A and is placed at a position at which hot air
flows having been blown in the leftward direction from
the blower fan 9 and heated by the heater 11 come into
contact. On the other hand, the lateral flow-path forma-

tion portion 65B is placed downstream from the longitu-
dinal flow-path formation portion 65A, proximally thereto,
in the direction of the rotation of the blower fan 9, and,
thus, the lateral flow-path formation portion 65B is pro-
vided in such a way as to block and collect portions of
hot air flows from the blower fan 9 and to cause them to
be blown off through the left blow-off port 23A.
[0199] The second flow-path formation portion 66 is
formed similarly to the first flow-path formation portion
65, wherein the longitudinal flow-path formation portion
66A and the lateral flow-path formation portion 66B are
placed in an L shape. Further, the longitudinal flow-path
formation portion 66A and the lateral flow-path formation
portion 66B are covered, at their end portions protruded
toward the heat-source-room rear-surface wall 14, with
the ceiling flow-path formation portion 66C forming the
ceiling surface, so that they are formed integrally with
one another. The second flow-path formation portion 66
having the aforementioned structure is placed in an L
shape along a portion of the lower side and the center
side of the outer side of the right blow-off port 23B. The
longitudinal flow-path formation portion 66A has surfaces
parallel with the normal direction (the vertical direction),
while the lateral flow-path formation portion 66B has sur-
faces parallel with the horizontal direction. The ceiling
flow-path formation portion 66C is constituted by a sur-
face which is substantially parallel with the partition wall
15.
[0200] The longitudinal flow-path formation portion
66A is placed between the blower fan 9 and the right
blow-off port 23B and is placed at a position at which hot
air flows having been blown in the rightward direction
from the blower fan 9 and heated by the heater 11 come
into contact. On the other hand, the lateral flow-path for-
mation portion 66B is placed downstream from the lon-
gitudinal flow-path formation portion 66A, proximally
thereto, in the direction af the rotation of the blower fan
9, and, thus, the lateral flow-path formation portion 66B
is provided in such a way as to block and collect portions
of hot air flows from the blower fan 9 and to cause them
to be blown off through the right blow-off port 23B.
[0201] As illustrated in Fig. 17, the respective inclined
portions 65Aa and 66Aa (the guide surfaces) in the first
flow-path formation portion 65 and the second flow-path
formation portion 66 are formed such that they are shorter
than the length of the partition wall 15 in the upward and
downward directions but longer than the length of the left
and right blow-off ports 23A and 23B in the upward and
downward directions. Further, the respective inclined
portions 65Aa and 66Aa (the guide surfaces) are provid-
ed in such a way as to cover portions of the left and right
blow-off ports 23A and 23B.
[0202] In the heating cooker according to the ninth em-
bodiment, the heat-source room 8 and the driving room
12 are made to have smaller depthwise sizes at their
portions coupled to each other, in order to cause the main
body 1 including the heat-source room 8 including the
blower fan 9 and the heater 11 and the driving room 12
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including the motor 13 to have a smaller depthwise size,
while maintaining the internal capacity of the heating
room 2.
[0203] The heating cooker according to the ninth em-
bodiment employs the blower fan 9 constituted by a cen-
trifugal fan which does not degrade its air-blowing per-
formance even though it has a smaller depthwise size,
whereby the blower fan 9 can have a reduced depwth-
wise size at its center portion which forms the suction
portion. Therefore, the heat-source-room rear-surface
wall 14, through which the shaft of the motor 13 pene-
trates, has such a shape as to have a concavity toward
the heating room (toward the front surface) at its portion
proximal to the motor 13, wherein the motor 13 is placed
inside this concavity. This results in reduction of the dep-
thwise size of the combination of the heat-source room
8 and the driving room 12.
[0204] As illustrated in Fig. 16, in the heating cooker
according to the ninth embodiment, the heat-source-
room rear-surface wall 14 is formed as described above,
and the motor 13 is placed inside the concavity, so that
the heat-source room 8 has a reduced depth-wise size,
at its portion proximal to the motor 13 (at its center por-
tion). At the other portion (the outer peripheral portion)
of the heat-source room 8 than its portion proximal to the
motor 13, the heat-source room 8 is made to have a larger
depthwise size than that of its center portion, thereby
securing a space for placing, therein, the heater 11, the
first flow-path formation portion 65 and the second flow-
path formation portion 66 at predetermined positions and,
further, securing air-flow paths within the heat-source
room 8. Further, there are certainly secured air-flow paths
formed by the first flow-path formation portion 65 and the
second flow-paths formation portion 66. Further, inside
the heat-source room 8, the heater 11 is placed slightly
in the rear of the position of the center of the depthwise
length of the blades of the blower fan 9.
[0205] Hereinafter, there will be described heating op-
erations with the heating cooker according to the ninth
embodiment of the present invention. In the heating cook-
er according to the ninth embodiment, for example, in
cases of performing oven cooking, cooking plates 5 on
which objects 10 to be heated such as cookies are placed
are engaged with supporting portions 4 provide in the left
and right wall surfaces of the heating room 2 and, further,
these cooking plates 5 are inserted into the heating room
2. The cooking plates 5 are pushed thereinto until they
come into contact with the partition will 15 and, then, the
door 14 is closed so that the heating room 2 forms a
heating space. Manipulations are performed on prede-
termined buttons in a manipulation portion (not illustrat-
ed) provided in the front surface of the main body 1, which
starts oven cooking in the heating cooker.
[0206] Through the manipulation portion, cooking con-
ditions such as the heating time and the heating temper-
ature for the objects 10 to be heated are set. Signals
indicative of the cooking conditions having been set
through the manipulation portion are inputted to a control

portion 24, which is constituted by a microcomputer. The
control portion 24 controls the heater 11, the motor 13
and the like, based on the signals indicative of the cooking
conditions.
[0207] The rotation of the motor 13 causes the blower
fan 9 to start a rotating operation. Due to the rotating
operation of the blower fan 9, outward air flows in a spiral
shape are blown from the outer peripheral portion of the
blower fan 9, which is constituted by a centrifugal fan. Air
flows blown from the blower fan 9 are heated by the heat-
er 11 placed in such a way as to surround the outer pe-
ripheral portion of the blower fan 9 to form air flows at a
higher temperature. Further, portions of air flows from
the blower fan 9 come into contact with the inclined por-
tions 65Aa and 66Aa of the first flow-path formation por-
tion 65 and the second flow-path formation portion 66,
which are provided at positions to the left and right of the
blower fan 9, and, thus, these portions of air flows are
guided thereby toward the heat-source-room rear-sur-
face wall 14 in the rear side of the heat-source room 8.
Out of the air flows having been guided to the rear side
of the heat-source room 8, larger amounts of air flows
are flowed toward the heater 11 placed slightly in the rear
of the blower fan 9 and, thus, are heated thereby to form
air flows at a higher temperature.
[0208] Further, in the heating cooker according to the
ninth embodiment, the block portions 65Ba and 66Bb in
the first flow-path formation portion 65 and the second
flow-path formation portion 66 are adapted to block and
collect portions of outward air flows in a spiral shape from
the outer peripheral portion of the blower fan 9 and to
guide these portions of air flows in such a way as to flow
them through the left and right blow-off ports 23A and
23B. Therefore, the heating cooker according to the ninth
embodiment is structured such that larger amounts of air
flows are blown off through the left and right blow-off ports
23A and 23B. Further, in the heating cooker according
to the ninth embodiment, since the ceiling flow-path for-
mation portions 65C and 66C are formed in the first flow-
path formation portion 65 and the second flow-path for-
mation portion 66, which can guide portions of outward
air flows in a spiral shape from the outer peripheral portion
of the blower fan 9 such that they are certainly flowed
through the left and right blow-off ports 23A and 23B.
[0209] Out of hot air flows having been blown toward
the outer-periphery side from the blower fan 9 and heated
by the heater 11 as described above, hot air flows blown
to above the blower fan 9 are blown into the heating room
2 through an upper blow-off port 17A in the partition wall
15. Further, hot air flows blown to below the blower fan
9 are blown into the heating room 2 through a lower blow-
off port 17B. These hot air flows are flowed in outward
airflow directions in a spiral shape along the direction of
the rotation of the blower fan 9, so that the hot air flows
through the upper blow-off port 17A are flowed in direc-
tions to the ceiling surface 21 and the right side surface
19 of the heating room 2, while the hot air flows through
the lower blow-off port 17B are flowed in directions to the
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bottom surface 20 and the left side surface 18 of the
heating room 2.
[0210] Further, in the heat-source room 8, out of hot
air flows having been blown toward the outer-periphery
side from the blower fan 9 and heated by the heater 11,
hot air flows blown in the leftward and rightward directions
of the blower fan 9 are brought into contact with the in-
clined portions 65Aa and 66Aa (the guide surfaces) in
the first flow-paths formation portion 65A and the second
flow-path formation portion 66 and, thus, these hot air
flows are guided thereby toward the heat-source-room
rear-surface wall 14. The hot air flows guided to the heat-
source-room rear-surface wall 14 flow along the heat-
source-room rear-surface wall 14, further change their
airflow directions at the left and right end portions of the
heat-source room 8 to largely round and, further, flow
toward the first flow-path formation portion 65 and the
second flow-path formation portion 66, again. Next, the
hot air flows are guided by the rear surfaces (the surfaces
opposite from the guide surfaces) of the inclined portions
65Aa and 66Aa in the first flow-path formation portion 65
and the second flow-path formation portion 66 and, then,
are blown into the heating room 2 through the respective
blow-off ports 23A and 23B.
[0211] At this time, the hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B are flowed, within the heat-source room 8, in
directions from its left and right end portions toward the
center. Therefore, these hot air flows are blown toward
substantially the center of the heating room 2. Namely,
the hot air flows blown into the heating room 2 through
both the left and right blow-off ports 23A and 23B are
directed toward the objects 10 to be heated within the
heating room 2 and, thus, are flowed in such a way as
to intensively heat the objects 10 to be heated.
[0212] As described above, with the heating cooker
according to the ninth embodiment, hot air flows blown
into the heating room 2 through the left and right blow-
off ports 23A and 23B from the heat-source room 8 can
be flowed in such a way as to intensively heat the objects
10 to be heated. As a result, with the heating cooker
according to the ninth embodiment, it is possible to largely
reduce heating losses due to intensive heating of the wall
surfaces of the heating room 2 by hot air flows, which
enables efficiently heating the heating room 2, thereby
enabling efficient heating cooking for the objects 10 to
be heated. Accordingly, with the heating cooker accord-
ing to the ninth embodiment, it is possible to reduce times
for pre-heating the heating room and cooking times,
thereby enabling speed-up for cooking.

(Tenth Embodiment)

[0213] Hereinafter, there will be described a heating
cooker according to a tenth embodiment of the present
invention, with reference to the accompanying Fig. 18.
The heating cooker according to the tenth embodiment
of the present invention is different from the heating cook-

ers according to the aforementioned first and ninth em-
bodiments, in terms of the structure of flow-path forma-
tion portions provided within a heat-source room. Accord-
ingly, the heating cooker according to the tenth embod-
iment will be described with respect to the flow-path for-
mation portions, in particular, and elements having the
same functions and structures as those of the heating
cookers according to the first and ninth embodiment will
be designated by the same reference characters, and
the aforementioned descriptions of the first and ninth em-
bodiments will be substituted for the description.
[0214] Fig. 18 is a plan cross-sectional view illustrating
the heat-source room and a driving room in the rear of a
heating room in the heating cooker according to the tenth
embodiment. As illustrated in Fig. 18, the heating cooker
according to the tenth embodiment is different from the
heating cooker according to the ninth embodiment, in
terms of the shape of a first flow-path formation portion
67 and a second flow-path formation portion 68 which
are provided on a partition wall 15 which forms a rear-
surface wall of the heating room 2. In the heating cooker
according to the tenth embodiment, the first flow-path
formation portion 67 and the second flow-path formation
portion 68 include respective inclined portions (guide sur-
faces) formed from curved surfaces.
[0215] The first flow-path formation portion 67 is con-
stituted by a longitudinal flow-path formation portion 67A,
a lateral flow-path formation portion 67B and a ceiling
flow-path formation portion 67C, similarly to the first flow-
path formation portion 65 according to the aforemen-
tioned ninth embodiment illustrated in Fig. 16. The lon-
gitudinal flow-path formation portion 67A includes a fixed
portion for securing it to the partition wall 15 which forms
the rear-surface wall of the heating room 2, and an in-
clined portion having a concave surface which faces a
left blow-off port 23A. The lateral flow-path formation por-
tion 67B includes a fixed portion for securing it to the
partition wail 15, and a block portion having a horizontal
surface.
[0216] Further, the second flow-path formation portion
68 is constituted by a longitudinal flow-path formation
portion 68A, a lateral flow-path formation portion 68B and
a ceiling flow-path formation portion 68C, similarly to the
first flow-path formation portion 67. The longitudinal flow-
path formation portion 68A includes a fixed portion for
securing it to the partition wall 15, and an inclined portion
having a concave surface which faces a right blow-off
port 23B. Further, the lateral flow-path formation portion
68B includes a fixed portion for securing it to the partition
wall 15, and a block portion having a horizontal surface.
[0217] Further, while the heating cooker according to
the tenth embodiment will be described with respect to
an example where the first flow-path formation portion
67 and the second flow-path formation portion 68 are
secured (adhered through staking or welding) to the par-
tition wall 15, the first flow-path formation portion 67 and
the second flow-path formation portion 68 can be also
secured to other members constituting the heat-source
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room 8 and can be provided at predetermined positions
with respect to the left and right blow-off ports 23A and
23B.
[0218] In the heating cooker having the aforemen-
tioned structure according to the tenth embodiment, in
the heat-source room 8, hot air flows blown in the leftward
and rightward directions of the blower fan 9 are brought
into contact with the smooth curved surface (the convex
surface) in the inclined portion of the first flow-path for-
mation portion 67 and the smooth curved surface (the
convex surface) in the inclined portion of the second flow-
path formation portion 68 and, thus, these hot air flows
are guided thereby toward the heat-source-room rear-
surface wall 14. The hot air flows guided to the heat-
source-room rear-surface wall 14 flow along the heat-
source-room rear-surface wall 14, further change their
airflow directions at the left and right end portions of the
heat-source room 8 to largely round therein and, further,
flow toward the first flow-path formation portion 67 and
the second flow-path formation portion 68, again. Thus,
the hot air flows are guided by the surfaces opposite from
the guide surfaces, which are formed from the smooth
curved surface (the concave surface) in the inclined por-
tion of the first flow-path formation portion 67 and the
smooth curved surface (the concave surface) in the in-
clined portion of the second flow-path formation portion
68 and, then, these hot air flows are blown into the heating
room 2 through the respective blow-off ports 23A and
23B.
[0219] At this time, the hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B are flowed, within the heat-source room 8, in
directions from its left and right end portions toward the
center. Therefore, the hot air flows are blown toward sub-
stantially the center of the heating room 2 through the
left and right blow-off ports 23A and 23B. Namely, the
hot air flows blown into the heating room 2 through both
the left and right blow-off ports 23A and 23B are directed
toward the objects 10 to be heated within the heating
room 2 and, thus, are flowed in such a way as to inten-
sively heat the objects 10 to be heated.
[0220] Further, in the first flow-path formation portion
67 and the second flow-path formation portion 68, at the
fixed-portion sides of the curved surfaces in the respec-
tive inclined portions (the guide surfaces), it is possible
to adjust the angle between the partition wall 15 and the
end portions of these curved surfaces, which can adjust
the airflow directions of hot air flows blown into the heat-
ing room 2 through the left and right blow-off ports 23A
and 23B.
[0221] With the heating cooker according to the tenth
embodiment, the respective inclined portions (the guide
surfaces) in the first flow-path formation portion 67 and
the second flow-path formation portion 68 are formed
from the smooth curved surfaces, so that hot air flows
brown into the heating room 2 through the left and right
blow-off ports 23A and 23B can be directed toward the
front side of the heating room 2, more smoothly than with

the heating cooker according to the aforementioned ninth
embodiment.
[0222] As described above, with the heating cooker
according to the tenth embodiment, it is possible to cause
hot air flows blown into the heating room 2 through the
left and right blow-off ports 23A and 23B from the heat-
source room 8 to smoothly change their directions to flow
in directions to the front side and the center. As a result,
it is possible to largely reduce heating losses due to in-
tensive heating of the wall surfaces of the heating room
2 by hot air flows, which enables efficiently heating the
inside of the heating room 2, thereby enabling efficient
heating cooking for the objects 10 to be heated. Accord-
ingly, with the heating cooker according to the tenth em-
bodiment, it is possible to reduce times for pre-heating
the heating room 2 and cooking times, thereby enabling
speed-up for cooking.
[0223] Further, with the heating cookers according to
the aforementioned respective embodiments, since the
heat-source-room rear-surface wall is provided with a
concavity, and the motor 13 is placed in the concavity, it
is possible to reduce the thicknesses of the driving room
12 and the heat-source room 8 which are placed in the
rear of the heating room 2. This can provide a heating
cooker with excellent energy-saving performance which
enables reduction of the depthwise size of the entire de-
vice while maintaining the capacity of the heating room.
[0224] Further, while the heating cookers according to
the aforementioned respective embodiments have been
described with respect to examples where the heater 11
is constituted by an annular-shaped sheathed heater, it
is also possible to employ, as a heater, a sheathed heater
having a surface provided with a plurality of heat dissi-
pation fins, which enables efficiently heating air from the
blower fan 9.
[0225] Further, the heating device according to the
present invention, which has been described by exem-
plifying the heating cookers according to the aforemen-
tioned respective embodiments, is structured such that
a greater amount of hot air flows is blown off through the
blow-off ports toward the center of the heating room,
which enables efficiently heating objects to be heated
within the heating room, thereby reducing times required
for operations for pre-heating the heating room and times
required for heating operations.
[0226] With the heating device according to the present
invention, it is possible to change the airflow directions
of hot air flows through the blow-off ports. Accordingly,
in cases of objects to be heated which tend to cause
burning unevenness with the heating cooker, it is possi-
ble to heat the objects to be heated in such a way as to
cause hot air flows to surround the objects to be heated
without causing hot air flows from directly impinging on
these objects to be heated. Further, it is possible to
change the airflow directions of hot air flows during heat-
ing operations.
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Industrial Applicability

[0227] The present invention is adaptable to various
types of heating devices, such as household microwave
ovens and electric ovens which have convection-heating
oven functions, various types of commercial oven heating
devices, industrial heating devices such as drying devic-
es, heating devices and sintering devices for use in ce-
ramics, heating devices for use in biochemical reactions,
and the like.

Reference Signs List

[0228]

1 Main body
2 Heating room
3 Door
4 Supporting portion
5 Cooking plate
8 Heat-source room
9 Blower fan
10 Object to be heated
11 Heater
12 Driving room
13 Motor
14 Heat-source-room rear-surface wall
15 Partition wall
16 Suction port
17A Upper blow-off port
17B Lower blow-off port
23A Left blow-off port
23B Right blow-off port
30A First flow-path formation portion
30B Second flow-path formation portion

Claims

1. A heating device comprising:

a heating room for housing an object to be heat-
ed; and
a heat-source room which communicates with
the heating room through a suction port and a
plurality of blow-off ports which are formed in a
partition wall formed between the heat-source
room and the heating room;
wherein, inside the heat-source room, there are
provided an air-blower portion for creating an air
flow, a heating portion for heating the air flow,
and a flow-path formation portion which forms a
flow path for moving the air flow heated by the
heating portion toward a surface facing the par-
tition wall, then circulating the air flow in at least
a partial space within the heat-source room and,
thereafter, blowing off the air flow toward a cent-
er of the heating room through at least a single

blow-off port out of the plurality of blow-off ports.

2. The heating device according to Claim 1, wherein
the flow-path formation portion is placed within an
air flow path from the heating portion to the blow-off
ports.

3. The heating device according to Claim 1, wherein
the flow-path formation portion includes a guide sur-
face for moving an air flow heated by the heating
portion toward the surface facing the partition wall
and is adapted such that the air flow moved toward
the surface facing the partition wall by the guide sur-
face is circulated in at least the partial space within
the heat-source room, then is brought into contact
with a surface opposite from the guide surface and,
then, is blown off through the blow-off ports.

4. The heating device according to Claim 3, wherein
the air-blower portion comprises a centrifugal fan
which is adapted to suck air within the heating room
through the suction port in the partition wall and to
eject air in a centrifugal direction, and
the heating portion is provided in such a way as to
surround an outer periphery of the air-blower portion.

5. The heating device according to Claim 3, wherein
the guide surface at least partially includes an in-
clined surface which is inclined at a predetermined
angle with respect to an axial direction of a rotational
shaft of the air-blower portion.

6. The heating device according to Claim 3, wherein
the guide surface is at least partially formed from a
curved surface.

7. The heating device according to Claim 3, wherein
the guide surface is formed in such a way as to cover
at least the blow-off ports in their entirety, with a pre-
determined interval interposed between the guide
surface and the blow-off ports.

8. The heating device according to Claim 3, wherein
the guide surface at least partially includes an in-
clined surface which is inclined at a predetermined
angle with respect to an axial direction of a rotational
shaft of the air-blower portion, whereby an air flow
blown off through the blow-off ports is changed, in
direction, by changing the angle of the inclined sur-
face.

9. The heating device according to Claim 3, wherein
an air flow blown off through the blow-off ports is
changed in direction by changing the rotational
speed of the air-blower portion.

10. The heating device according to Claim 1, wherein
the flow-path formation portion includes
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a longitudinal flow-path formation portion which in-
cludes a guide surface for moving an air flow heated
by the heating portion toward the surface facing the
partition wall and is adapted such that the air flow
moved toward the surface facing the partition wall
by the guide surface is circulated in at least the partial
space within the heat-source room, then is brought
into contact with a surface opposite from the guide
surface and, then, is blown off through the blow-off
ports, and
a lateral flow-path formation portion which is provid-
ed downstream from the blow-off ports in the direc-
tion of flowing of an air flow created by the air-blower
portion and includes a block surface placed in such
a way as to block a portion of the air flow from the
air-blower portion to cause it to be blown off through
the blow-off ports.

11. The heating device according to Claim 1, wherein
the flow-path formation portion includes
a longitudinal flow-path formation portion which in-
cludes a guide surface for moving an air flow heated
by the heating portion toward the surface facing the
partition wall and is adapted such that the air flow
moved toward the surface facing the partition wall
by the guide surface is circulated in at least the partial
space within the heat-source room, then is brought
into contact with a surface opposite from the guide
surface and, then, is blown off through the blow-off
ports,
a lateral flow-path formation portion which is provid-
ed downstream from the blow-off ports in the direc-
tion of flowing of an air flow created by the air-blower
portion and includes a block surface placed in such
a way as to block a portion of the air flow from the
air-blower portion to cause it to be blown off through
the blow-off ports, and
a ceiling flow-path formation portion which includes
a ceiling surface which covers the blow-off ports with
a predetermined interval interposed between the
ceiling surface and the blow-off ports and, further,
makes the longitudinal flow-path formation portion
and the lateral flow-path formation portion continu-
ous with each other.

12. The heating device according to Claim 10 or 11,
wherein
the guide surface in the longitudinal flow-path forma-
tion portion and the block surface in the lateral flow-
path formation portion are placed around the blow-
off ports, such that the guide surface and the block
surface are orthogonal to each other.

13. The heating device according to Claim 10 or 11,
wherein
the air-blower portion comprises a centrifugal fan
which is adapted to suck air within the heating room
through the suction port in the partition wall and to

eject air in a centrifugal direction, and
the heating portion is provided in such a way as to
surround an outer periphery of the air-blower portion.

14. The heating device according to Claim 10 or 11,
wherein
the guide surface at least partially includes an in-
clined surface which is inclined at a predetermined
angle with respect to an axial direction of a rotational
shaft of the air-blower portion.

15. The heating device according to Claim 10 or 11,
wherein
the guide surface is at least partially formed from a
curved surface.
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