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(57) A problem to be solved by the invention is to
provide a built-in adaptation type heating cooker enabled
to highly efficiently mix high-temperature air and cooling FIG. 2
air with a small number of air-blowing means and to re-
duce the capacity of a mixing portion, so that a heating
chamber and a heating operation portion can be dis-
posed at upper positions, and is also to enhance work-
ability and operability thereof.

A built-in adaptation type heating cooker is accom-
modated in a predetermined storage space so that only
afrontside thereofis exposed to the outside. In the built-in
adaptation type heating cooker, a main heat flow, which
is supplied from a heating chamber heated by a heat
source, and a heating chamber surrounding heat flow,
which is generated around the heat chamber by the heat
source, are mixed with a cooling air (CA1). Thereafter, a
mixture air is exhausted outside of the storage space
from an exhaust slot (29). The built-in adaptation type
heating cooker includes an air blowing means (51) adapt-
ed to suck air and to generate a cooling air, an upper
heat collecting chamber (53) provided above the heating
chamber and adapted to join heat flows, and a mixing
means (55) disposed upstream of the exhaust slot (29)
and adapted to mix a heat flow collected in the upper
heat collecting chamber (53) with a cooling air.
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Description
Technical Field

[0001] The presentinvention relates to a heating cook-
er configured to be enabled to be built into a prescribed
accommodating space.

Background Art

[0002] Inrecentyears, what is called a built-in kitchen
is frequently employed as, for example, a household
kitchen to enhance workability thereof and efficiency in
building various kinds of cooking apparatuses thereinto
and in disposing the cooking apparatuses therein. In ad-
dition to a cabinet, a sink, a combination faucet, a hous-
ing, and the like, what are called built-in adaptation ap-
paratuses, such as a gas cooking stove, a heating cook-
er, a dishwasher/dishdrier, and the like are built into the
built-in kitchen. Incidentally, hitherto, cooking utilizing on-
ly high-frequency heating has been the mainstream of
cooking to be performed in microwave ovens serving as
heating cookers. However, in recent years, cooking uti-
lizing electrothermal heating has been enabled in micro-
wave ovens. Various kinds of cooking have been enabled
therein. This holds good for built-in adaptation type heat-
ing cookers that are not exceptions.

[0003] This kind of a built-in adaptation type heating
cooker is often built into a lower storage space of a cab-
inet 5 in an upper part of which a built-in type of a gas
cooking stove 3 is provided, as shown in FIG. 12. Be-
cause the storage space of the cabinet 5 is a closed
space, hot air generated by cooking should be exhausted
from an exhaust slot 7 provided in a front side of the
heating cooker 1. When hot air is directly transmitted to
a user, high-temperature exhaust air causes the user to
feel discomfort. Thus, contrivances, such as lowering of
exhaust air temperature, are made in this kind of a built-in
adaptation type heating cooker.

[0004] (Patent Document 1) JP-T-2003-517564.
[0005] An intake slot and an exhaust slot are provided
in the front side of the heating cooker disclosed in, for
example, the Patent Document 1, so that cooling air and
exhaust air go in and out of the front side thereof. Also,
an upper heater and a lower heater are provided in the
heating cooker. An upper inside passage, through which
air flow generated by an upper heater cooling fan passes,
is formed in a part in which this upper heater is provided.
Also, a cooling passage, through which air flow generat-
ed by a lower heater cooling fan passes, is formed in a
part in which a lower heater is provided. A part of air
sucked from the intake slot is supplied directly to the front
of the exhaust slot and joins with air whose temperature
is raised to a high temperature by being passed through
the heater. Thereafter, the air is exhausted from the ex-
haust slot. Therefore, the temperature of the air exhaust-
ed from the exhaust slot can be set at a low temperature.
[0006] Meanwhile, there is a demand that a heating
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chamber is disposed as high as possible in the built-in
adaptation type heating cooker in view of workability of
setting food in and taking cooked food out of the heating
chamber. Also, there is a demand that a heating opera-
tion portion adapted to set heating conditions and the like
is disposed as high as possible in the built-in adaptation
type heating cooker in view of operability thereof.
[0007] However, the conventional built-in adaptation
type heating cooker is low in efficiency in mixing high
temperature air with cooling air. Thus, high temperature
air with cooling air should be agitated by ensuring large
capacity of a mixing portion. Therefore, it is necessary
to ensure the provision of the exhaust slot over the entire
width of the cooker. Consequently, the occupied area of
the exhaust slot increases. This makes it difficult to place
both the heating chamber and the heating operation por-
tion at upper positions (that is, the heating operation por-
tion is longitudinally disposed on a side of the heating
chamber). Also, in a case where the exhaust slot extends
over the entire width of the cooker, a hot-air warning re-
gion is broad. This is a hindrance to enhancement of the
added value of articles. Further, the heating cooker dis-
closed in the Patent Document 1 requires air-blowing
means, such as an upper heater cooling fan and a lower
heater cooling fan, in addition to an exhaust motor, and
is disadvantageous in component cost, electric power
consumption, and operation noises.

[0008] The invention is accomplished in view of the
aforementioned circumstances. An object of the inven-
tion is to provide a built-in adaptation type heating cooker
enabled to highly efficiently mix high-temperature air and
cooling air with a small number of air-blowing means and
to reduce the capacity of a mixing portion, so that a heat-
ing chamber and a heating operation portion can be dis-
posed at upper positions, and is also to enhance work-
ability and operability thereof.

Disclosure of Invention

[0009] To achieve the foregoing object, there is pro-
vided a built-in adaptation type heating cooker according
to the invention described in claim 1, which is accommo-
dated in a predetermined storage space so that only a
front side thereof is exposed to an outside, and which is
adapted so that a main heat flow, which is supplied from
a heating chamber heated by a heat source, and a heat-
ing chamber surrounding heat flow, which is generated
around the heat chamber by the heat source, are mixed
with a cooling air, that a mixture air is subsequently ex-
hausted outside of the storage space from an exhaust
slot. The built-in adaptation type heating cooker compris-
es an air blowing means adapted to suck air and to gen-
erate a cooling air, an upper heat collecting chamber pro-
vided above the heating chamber and adapted to join
heat flows, and a mixing means disposed upstream of
the exhaust slot and adapted to mix a heat flow collected
in the upper heat collecting chamber with a cooling air.

[0010] According to this built-in adaptation type heat-
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ing cooker, an outside air is sucked by the air blowing
means to thereby generate a cooling air. First, the heat
flows are collected in the upper heat collecting chamber
provided above the heating chamber. Thereafter, the
cooling air is mixed with the mixed heat flows preliminarily
collected in the upper heat collecting chamber, by the
mixing means disposed upstream of the exhaust slot.
Thus, a high-temperature air and a cooling air can highly
efficiently be mixed by a small number of the air blowing
means. The capacity of the mixing portion can be re-
duced. Thus, there is no need for ensuring the exhaust
slot over the entire width of the heating cooker. The heat-
ing operation portion is disposed in a newly assured up-
per space. Consequently, both the heating chamber and
the heating operation portion can be disposed at upper
positions. Further, because the exhaust slot does not ex-
tend over the entire width of the heating cooker, the
hot-air warning region is narrowed. Thus, the added val-
ue of articles is enhanced. Furthermore, because the
number of the air blowing means is 1, the cost of com-
ponents of heating cooker, the power consumption there-
of, and the operation noises thereof can be reduced, as
compared with the conventional built-in adaptation type
heating cooker that requires a plurality of air blowing
means.

[0011] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 2 features that
the upper heat collecting chamber has a first heat flow
passage configured to lead a main heat flow supplied
from the heating chamber to the mixing means, a second
heat flow passage configured to lead the heating cham-
ber surrounding heat flow to the mixing means, and a
third heat flow passage configured to join and lead the
first heat flow passage and the second heat flow passage
to the mixing means.

[0012] In this built-in adaptation type heating cooker,
a main heat flow and a heating chamber surrounding
heat flow join in the third heat flow passage, so that the
main heat flow is lowered in temperature before flowing
into the mixing means.

[0013] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 3 features that
the heat source has an upper heating heater adapted to
heat at a top surface side of the heating chamber, and
that the second heat flow passage is formed to include
a space provided above a placement plane region of the
upper heating heater.

[0014] In this built-in adaptation type heating cooker,
the upper heating heater generates heat, so that an ob-
jectto be heated, which is placed in the heating chamber,
can be heat-treated with radiation heat. At that time, heat
transmitted from the placement plane region of the upper
heating heater is fed to the third heat flow passage by
the heating chamber surrounding heat flow that moves
in the second heat flow passage. Thus, the temperature
of the placement plane region can be suppressed from
rising.

[0015] A built-in adaptation type heating cooker ac-
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cording to the invention described in claim 4 features that
the heat source has an inner part heating heater adapted
to heat at an inner surface side of the heating chamber,
thatthe inner part heating heater is surrounded by a heat-
ing chamber inner surface and a back plate, that a par-
tition plate is disposed to be aligned with said heating
chamber inner surface across said back plate, and an
opening hole adapted to lead a heat flow, which is gen-
erated between the back plate and the partition plate, to
the upper heat collecting chamber is formed in a part of
the second heat flow passage.

[0016] According to this built-in adaptation type heat-
ing cooker, the inner part heating heater generates heat,
so that an object to be heated, which is placed in the
heating chamber, can uniformly be heated at a high tem-
perature. At that time, heat transmitted from the back
plate is upwardly fed by a rising heat flow between the
back plate and the partition plate. The heat flow is ex-
hausted to the second heat flow passage through the
opening hole. Thus, the temperature of the back plate
can be suppressed from rising.

[0017] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 5 features that
this built-in adaptation type heating cooker further com-
prises a first cooling air passage adapted to blow a cool-
ing air, which is supplied from the air blowing means, in
a direction perpendicular to a direction of a heat flow in
the third heat flow passage.

[0018] In this built-in adaptation type heating cooker,
the main heat flow joins with the heat chamber surround-
ing heat flow in the third heat flow passage. Then, the
joined flows are cooled by the cooling air from the outside
the third heat flow passage, and are lowered in temper-
ature.

[0019] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 6 features that
the mixing means has a baffle plate adapted to stagnate
a heat flow supplied from the upper heat collecting cham-
ber.

[0020] In this built-in adaptation type heating cooker,
a heat flow having flowed into the mixing means from the
upper heat collecting chamber hits against the baffle and
temporarily stagnates. During that, the main heat current
supplied from the first heat current passage is lowered
in temperature by the thermal conduction between the
mixing means and the heat flow and by the heat transfer
between the heat flow and a mixture with cool air.
[0021] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 7 features that
the mixing means has an upstream diffusion plate and a
downstream diffusion plate, which are disposed substan-
tially in parallel to each other to be spaced from each
other by a predetermined distance and are configured
so that airholes are formed in each of the diffusion plates,
that a vent adapted to lead a heat flow, which is supplied
from the upper heat collecting chamber, to a space pro-
vided between the upstream diffusion plate and the
downstream diffusion plate is formed in the upstream dif-
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fusion plate, and that the downstream diffusion plate is
configured so that the baffle plate is formed at a position
at which the baffle plate faces the vent, and that the heat
flows and a cooling air are mixed in a space between the
upstream diffusion plate and the downstream diffusion
plate and a mixture flow is exhausted.

[0022] In this built-in adaptation type heating cooker,
the main heat flow supplied from the first heat flow pas-
sage and the heating chamber surrounding heat flow q
supplied from the upper heat collecting chamber pass
through the vent and flow into the space between the
upstream diffusion plate and the downstream diffusion
plate and then hit against the baflle plate, so that the
flows become a stirred flow. Also, the cooling air having
been supplied from the first cooling air passage and also
having passed through the airhole of the upstream diffu-
sion plate flows into this space. The cooling air having
flowed thereinto is mixed with the stirred flow to thereby
promote heat transfer. Consequently, the main heat flow,
the heat chamber surrounding heat flow, and the cooling
air sufficiently perform heat exchange thereamong in the
limited space, so that the temperature of each of the heat
flows is lowered. The mixture flow lowered in temperature
passes through the airhole of the downstream diffusion
plate is exhausted from the exhaust slot.

[0023] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 8 features that
the mixing means has a louver adapted to limit a direction
of an air to a downstream side of the baffle plate.
[0024] In this built-in adaptation type heating cooker,
a louver adapted to limit the direction of the air to a down-
stream direction of the baffle plate is provided in the mix-
ing means. Thus, the louver is provided downstream of
the baffle plate, so that a hand or a finger can be pre-
vented from touching the baffle plate whose temperature
becomes high. Further, the louver is disposed down-
stream of the baffle plate by a predetermined distance,
so that the exhaust heat flow is lower in temperature.
Furthermore, the direction of the air is regulated by the
louver, so that a hot-air warning region is narrow.
[0025] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 9 features that
a heating operation portion is disposed along a front sur-
face of the heating cooker at a substantially same height
as that of the heat collecting chamber provided above
the heating chamber, and that the first cooling air pas-
sage is disposed along the heating operation portion.
[0026] In this built-in adaptation type heating cooker,
the upper heat collecting chamber and the heating oper-
ation portion are disposed on substantially the same
plane. Further, the first cooling air passage is disposed
therebetween. Therefore, the heating operation portion
is always cooled by the cooling air flowing through the
first cooling air passage without being affected by heat
transmitted from the upper heat collecting chamber. Con-
sequently, the upper heat collecting chamber and the
heating operation portion can be placed on substantially
the same plane. Thus, in a case where the upper heat
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collecting chamber and the heating operation portion
should vertically be aligned with each other, increase in
the vertical height of the cooker can be suppressed.
[0027] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 10 features
that a heating operation portion configured to perform a
heating operation and the exhaust slot are collaterally
disposed above a front surface side of the heating cham-
ber.

[0028] In this built-in adaptation type heating cooker,
the heating operation portion and the exhaust slot are
collaterally disposed at the top position. Thus, the oper-
ability of the heating operation portion is enhanced.
[0029] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 11 features
that the air blowing means is provided on a back side of
the heating cooker and is adapted to suck air at the back
surface side of the heating cooker.

[0030] In this built-in adaptation type heating cooker,
the air blowing means sucks air at the back surface side
of the heating cooker. The heating cooker is built into the
storage space provided in the cabinet of the built-in kitch-
en. Air is sucked from the back surface thereof. Thus,
the air flows into the heating cooker through clearance
or the like of the cabinet. This eliminates the necessity
for providing an intake opening. Consequently, the place-
ment of the heating chamber at an upper part and the
suppression of increase in the vertical height of the heat-
ing cooker can be achieved.

[0031] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 12 features
that this heating cooker further comprises a second cool-
ing air passage adapted to cause a cooling air, which is
supplied from the air blowing means, to blow toward an
electronic component mounted in the heating cooker.
[0032] In this built-in adaptation type heating cooker,
the cooling air sent form the air blowing means passes
through the second cooling air passage and is positively
supplied to the electronic component. Thus, the influence
of heat supplied from the heating chamber surrounding
heat flow on the electronic component can be circum-
vented.

[0033] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 13 features
that the electronic component includes an infrared sen-
sor.

[0034] In this built-in adaptation type heating cooker,
the infrared sensor provided on the heating chamber in-
ner surface so as to measure the temperature of the heat-
ing chamber and the temperature of an object to be heat-
ed is cooled by the cooling air sent from the second cool-
ing air passage, so that the influence of heat supplied
from the heat source (the inner part heating heater) on
the infrared sensor is circumvented.

[0035] A built-in adaptation type heating cooker ac-
cording to the invention described in claim 14 features
that the electronic component includes a heat-driving
component disposed under the heating chamber.
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[0036] In this built-in adaptation type heating cooker,
a cooling air is supplied to parts provided under the heat-
ing chamber from the second cooling air passage to
thereby cool electronic components, such as the
heat-driving component (the magnetron) and the control
circuit board, disposed under the heating chamber. The
influence of heat generated by the heat sources and the
magnetron itself on the electronic components can surely
be circumvented.

Brief Description of Drawings
[0037]

FIG. 1 is an external appearance perspective view
illustrating a state in which an opening/closing door
of a built-in adaptation type heating cooker according
to the invention is opened.

FIG. 2 is a perspective view of a body case from
which a face panel is removed, taken obliquely from
behind.

FIG. 3 is a plan view of the top surface of the body
case shown in FIG. 2.

FIG. 4 is a perspective view of a second cooling air
passage.

FIG. 5 is a perspective view of the body case taken
from front.

FIG. 6 is an enlarged perspective view of a part in
the vicinity of a mixing means.

FIG. 7 is a cross-sectional view taken on line A-A
shown in FIG. 5.

FIG. 8 is an explanatory view illustrating a thermal
flow.

FIG. 9 is a perspective view of the mixing means
taken obliquely from behind.

FIG. 10is an exploded perspective view of the mixing
means taken obliquely from front.

FIG. 11 is an explanatory view illustrating an opera-
tion of the mixing means.

FIG. 12 is an external view of a conventional built-in
adaptation type heating cooker stored in a built-in
kitchen.

[0038] Incidentally, inthe drawings, reference numeral
23 designates a heating chamber, reference numeral 27
denotes a heating operation portion, reference numeral
29 designates an exhaust slot, reference numeral 33 de-
notes a magnetron (a heat-driving component), refer-
ence numeral 35 designates an upper heating heater,
reference numeral 37 denotes a heating inner surface,
reference numeral 39 designates a back plate, reference
numeral 41 denotes a convection heater (an inner part
heating heater), reference numeral 49 designates an in-
frared sensor (an electronic component), reference nu-
meral 51 denotes an air blowing means, reference nu-
meral 53 designates an upper heat collecting chamber,
reference numeral 55 denotes a mixing means, reference
numeral 57 designates a first heat flow passage, refer-
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ence numeral 59 denotes a second heat flow passage,
reference numeral 61 designates a third heat flow pas-
sage, reference numeral 67 denotes a second cooling
air passage, reference numeral 69 designates a partition
plate, reference numeral 73 denotes an opening hole,
reference numeral 79 designates a first cooling air pas-
sage, reference numeral 85 denotes a control circuit
board (an electronic component), reference numeral 91
designates an airhole, reference numeral 93 denotes an
upstream diffusion plate, reference numeral 95 desig-
nates a downstream diffusion plate, reference numeral
99 denotes a vent, reference numeral 100 designates a
heating cooker (a built-in adaptation type heating cook-
er), reference numeral 101 denotes a baffle plate, refer-
ence numeral 103 designates a louver, reference char-
acter CA1denotes cooling air, reference character S des-
ignates a placement plane region, reference character
denotes a main heat flow, and reference character q des-
ignates a heating chamber surrounding heat flow.

Best Mode for Carrying Out the Invention

[0039] Hereinafter, a preferred embodiment of a
built-in adaptation type heating cooker according to the
invention is described in detail by referring to the accom-
panying drawings.

[0040] FIG. 1 is an external appearance perspective
view illustrating a state in which an opening/closing door
of a built-in adaptation type heating cooker according to
the invention is opened. FIG. 2 is a perspective view of
a body case from which a face panel is removed, taken
obliquely from behind. FIG. 3 is a plan view of the top
surface of the body case shown in FIG. 2. FIG. 4 is a
perspective view of a second cooling air passage. FIG.
5is a perspective view of the body case taken from front.
FIG. 6 is an enlarged perspective view of a part in the
vicinity of a mixing means. FIG. 7 is a cross-sectional
view taken on line A-A shown in FIG. 5. FIG. 8 is an
explanatory view illustrating a thermal flow. FIG. 9 is a
perspective view of the mixing means taken obliquely
from behind. FIG. 10 is an exploded perspective view of
the mixing means taken obliquely from front. FIG. 11 is
an explanatory view illustrating an operation of the mixing
means. Hereinafter, a description is given of this embod-
iment by properly referring to FIGS. 1 to 11.

[0041] As shown in FIG. 1, a built-in adaptation type
heating cooker (hereunder referred to simply as a "heat-
ing cooker") 100 according to this embodiment is config-
ured so that a heating chamber 23 is formed in a
front-opened box-shaped body case 21, and that an
opening/closing door, which has a translucent window
25aandis used to open and close a heating-object output
opening, is openably installed in the front surface of the
body case 21.

[0042] A heating operation portion 27, which is adapt-
ed to perform a heating operation, and an exhaust slot
29 are collaterally disposed. The heating operation por-
tion 27 is provided with a display portion, in addition to a
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start switch, a heating mode switch, and an automatic
cooking switch. The heating operation portion 27 and the
exhaust slot 29 are collaterally placed at the top of the
heating cooker 100. This enhances the operability of the
heating operation portion 27.

[0043] A high frequency generating portion 31 is dis-
posed in a space under the heating chamber 23. The
high frequency generating portion 31 is provided with a
magnetron 33 and a stirrer blade 34, which are shown in
FIG. 2. The high frequency generating portion 31 is
adapted to disperse high frequency waves, which are
generated by the magnetron 33, to the entire heating
chamber 23 by using the stirrer blade 34 for high-fre-
quency stirring. The high-frequency generating portion
31 and the stirrer blade 34 are placed not only on the
bottom portion but on another side of the heating cham-
ber 23.

[0044] The upper heating heater 35 (see FIGS. 1 and
7) serving one of heat sources is provided on the top
surface of the heating chamber 23. The upper heating
heater 35 is adapted to generate heat to thereby perform
a heating operation on the object in the heating chamber
23 using radiation heat.

[0045] Aninnerpartheating heater (a convection heat-
er) 41 serving as a heat source is disposed on the back
of the heating chamber inner surface 37 (thatis, between
the heating chamber inner surface 37 and a back plate
39 shown in FIG. 7). The convection heater 41 is formed
like a frame and is disposed in a sealed space between
the heating chamber inner surface 37 and the back plate
39. A circulation fan 43 is provided to the center of the
convection heater 41. Also, the intake hole 45 and the
exhaust hole 47 are dug in the heating chamber inner
surface 37. The circulation fan 43 is rotationally driven,
so that the following hot air circulation is established. That
is, the air contained in the heating chamber 23 is sucked
through the intake hole 45. Then, the sucked air is then
heated by the convection heater 41. Subsequently, the
heated air is returned to the heating chamber 23 again
through the exhaust hole 47. Consequently, the inside
of the heating chamber 23 can uniformly be heated to a
high temperature.

[0046] Operations of the convection heater 41 and the
circulation fan 43 are performed according to control
commands issued from the control portion provided with
a microprocessor (not shown). Further, this control por-
tion is supplied with electric power from a power supply
portion connected to a commercial power supply, and is
adapted to control the supply of electric power to each
of the heat sources.

[0047] An infrared sensor 49 serving as an electronic
component is provided on the rear side of the heating
chamber inner surface 37, as shown in FIG. 7. The in-
frared sensor 49 is adapted to detect the temperature of
the heating chamber 23 and that of an object to be heated.
The value of the temperature detected by the infrared
sensor 49 is sent to the control portion. The control por-
tion sets timing, with which the heat sources are control-
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led, according to this value of the detected temperature
or by measuring an elapsed time, such as a heating time,
through the use of a timer.

[0048] The heating cooker 100 having the aforemen-
tioned configuration is accommodated in a predeter-
mined storage space of a cabinet of a built-in kitchen (not
shown) by exposing only the front side thereof to the out-
side. Thus, a main heat flow supplied from the heating
chamber 23 which is heated by the heat sources, such
as the high-frequency generating portion 31, the upper
heating heater 35, and the convection heater 41, and a
heating chamber surrounding flow generated by these
heat sources are mixed with a cooling air. Thereafter, the
mixture air is exhausted from the exhaust hole 47 to the
outside of the storage space.

[0049] The cooker is provided with a blowing means
(for example, a sirocco fan) 51 shown in FIG. 2, which is
adapted to generate a cooling air C, an upper heat col-
lecting chamber 53 provided above the heating chamber
23 and adapted to join the heat flows, and a mixing means
55 disposed upstream of the exhaust slot 29 and adapted
to mix the heat flows, which are collected in the upper
heat collecting chamber 53, with a cooling air, as basic
constituents therefor.

[0050] As shownin FIGS. 2, 3, and 5, the upper heat
collecting chamber 53 includes a first heat flow passage
57 adapted to lead a main heat flow Q, which | introduced
thereto from the heating chamber 23 through a ventilation
hole 24 and a ventilation passage 26 (see FIG. 5) to the
mixing means 55, a second heat flow passage 58 adapt-
ed to guide a heating chamber surrounding heat flow q
to the mixing means 55, and a third heat flow passage
58 configured to join the first heat flow passage 57 and
the second heat flow passage 59 at an inlet 61a and to
guide the joined flow to the mixing means 55. Thus, the
main heat flow A and the heating chamber surrounding
heat flow whose temperature is lower than this main heat
flow, are joined in the third heat flow passage 61. The
temperature of the main heat flow Q is dropped before
this flow flows into the mixing means 55.

[0051] Incidentally, the aforementioned upper heating
heater 35 is provided on the top surface side of the heat-
ing chamber 23. The second heat flow passage 59 is
formed to include an upper space provided above the
placement plane region S of this upper heating heater
35. Therefore, heat transmitted from the placement plane
region S of the upper heating heater 35 is fed to the third
heat flow passage 61 by the heating chamber surround-
ing heat flow g that moves in the second heat flow pas-
sage 59. Thus, the temperature of the placement plane
region S can be prevented from excessively rising.
[0052] The aforementioned air blowing means 51 is
provided on the back surface of the heating cooker 100.
The air blowing means 51 is covered with a chamber 63
having an intake opening in, for example, the back sur-
face or the bottom surface thereof (see FIG. 2). Further,
asshowninFIG. 4, aduct65is connected to the chamber
63, and branches into two channels, one of which is con-
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nected to a first cooling air passage (to be described lat-
er), and the other of which is a second cooling air passage
67. The air blowing means 51 is rotationally driven to
thereby send air, which is sucked from the intake open-
ing, to the first cooling passage and the second cooling
passage 67.

[0053] Incidentally, the air blowing means 51 is adapt-
ed to suck the air at the back side of the heating cooker
100. The heating cooker 100 is built into the storage
space provided in the cabinet of the built-in kitchen, as
described above. Air is sucked from the back surface
thereof. Thus, the air flows into the heating cooker
through clearance or the like of the cabinet. This elimi-
nates the necessity for providing an intake opening. Con-
sequently, the placement of the heating chamber 23 at
an upper part and the suppression of increase in the ver-
tical height of the heating cooker 100 can be achieved.

[0054] The convection heater 41 is surrounded by the
heating chamber inner surface 37 and the back plate 39
(see FIG. 7). A partition plate 69 is disposed to face the
heating chamber inner surface 37 across the back plate
39. A rear space 40 is provided between the partition
plate 69 and each of this back plate 39 and the heating
chamber inner surface 37. An opening hole 73 is dug in
a top surface 71 constituting the second heat flow pas-
sage 59, and is adapted to lead a heat flow generated
between the back plate 39 and the partition plate 69 (the
rear space 40) to the upper heat collecting chamber 53
(see FIG. 3). Consequently, heat of the convection heater
41, which is transmitted from the back plate 39, is up-
wardly fed by arising air in the rear space 40 and is then
exhausted to the second heat flow passage 59 through
the opening hole 73. Thus, the temperature of the back
plate 39 and the like can be prevented from excessively
rising.

[0055] The top surface 71 and both side surfaces of
the body case 21 are covered with a face panel 75 (see
FIG. 2). A partition wall 77 having a U-shape in plan view
thereof is provided on the top surface 71. The upper heat
collecting chamber 53 is provided inside this partition wall
77. Afirst cooling air passage 79 covered with the parti-
tion wall 77, the heating operation portion 27, and the
face panel 75 is provided outside the partition wall 77
(see FIG. 3). At the downstream end of this first cooling
airpassage 79, a cooling air CA1 sentfrom the air blowing
means 51 is blown against the third heat flow passage
61 in a direction perpendicular to a direction of a heat
flow in the third heat flow passage 61, as shown in FIG.
6. The main heat flow Q joins with the heating chamber
surrounding heat flow q in the third heat flow passage 61
and is lowered in temperature. The joined heat flows are
lowered in temperature by cooling the third heat flow pas-
sage 61 from the outside with the cooling air CA1. A part
of this cooling air CA1 is blown against the third heat flow
passage 61 and flows toward the mixing means 55. The
rest of the cooling air CA1 flows along the first cooling
passage 79 to an electrical chamber 60 provided under
the heating chamber 23 through opening holes 64 and
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66 (see FIGS. 3 and 5).

[0056] Further, as described above, the heating oper-
ation portion 27 is disposed along the front surface of the
heating cooker 100 at substantially the same height as
that of the aforementioned heat collecting chamber 53
above the heating chamber 23. Further, a first cooling air
passage 79 is formed to extend toward the heating op-
eration portion 27. An end of the first cooling air passage
27, which end reaches the heating operation portion 27,
is bent at a right angle and is formed along the back
surface extendingin alongitudinal direction of the heating
operation portion 27. Therefore, the heating operation
portion 27 is always cooled by the cooling air flowing
through the first cooling air passage 79 and is not affected
by heat transmitted from the upper heat collecting cham-
ber 53. Consequently, the upper heat collecting chamber
53 and the heating operation portion 27 can be placed
on substantially the same plane. Thus, in a case where
the upper heat collecting chamber 53 and the heating
operation portion 27 should vertically be aligned with
each other, increase in the vertical height of the cooker
can be suppressed. Further, to prevent the temperature
of the heating chamber from lowering, a part of the first
cooling air passage 79, which part extends up to the op-
erating operation portion 27, is disposed outside the side
surfaces of the heating chamber. A part of the first cooling
air passage 79, which part extends along the operating
operation portion 27, is disposed outside the placement
plane region S of the upper heating heater 35, which is
set on the top surface of the heating chamber.

[0057] Meanwhile, the second cooling air passage 67
branched from the duct 65 serves to blow a cooling air
CA2, which is outputted from the air blowing means 51,
toward an electronic component mounted in the heating
cooker 100. That is, the cooling air CA2 sent form the air
blowing means 51 passes through the second cooling
air passage 67 and is positively supplied to the electronic
component. Thus, the influence of heat supplied from the
heating chamber surrounding heat flow q on the elec-
tronic component can be circumvented.

[0058] Incidentally, an example of the electronic com-
ponent to be cooled is the infrared sensor 49. As shown
in FIG. 7, the infrared sensor 49 is provided between the
heating chamber inner surface 37 and the partition plate
69. An opening 81 is formed as a cooling air passage in
the partition plate 69 provided in the rear of the infrared
sensor 49. This opening 81 is covered with the second
cooling air passage 67 with which the exterior of the par-
tition plate 69 is covered. Further, a divider 83 constituted
by a U-bent sheet metal member shown in FIG. 4 is pro-
vided in the second cooling air passage 67. The divider
83 is adapted to introduce a cooling air CA3 from this
opening 81 and to blow the cooling air CA3 to the infrared
sensor 49.

[0059] Consequently, the infrared sensor 49 provided
on the heating chamber inner surface 37 is cooled by the
cooling air CA 3 sent from the second cooling air passage
67, so that the influence of heat supplied from the con-
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vection heater 41 on the infrared sensor 49 is circum-
vented. Incidentally, after cooling the infrared sensor 49,
the cooling air CA3 is exhausted from the upper opening
hole 73 to the upper heat collecting chamber 53.
[0060] Further, other examples of the electronic com-
ponent to be cooled are various kinds of heat-driving
components disposed under the heating chamber 23.
The heat-driving components include the magnetron 33
of the high frequency generating portion 31 and a control
circuit board 85. The downstream end 67a of the second
cooling air passage 67 is connected to the gap 50 be-
tween a side surface of the heating chamber 23 and the
face panel 75 (see FIG. 2). This gap 50 communicates
with the rear space 40 and the space 60 provided under
the heating chamber 23. Therefore, a cooling air CA4 is
supplied to parts provided under the heating chamber 23
from the second cooling air passage 67 to thereby cool
electronic components, such as the heat-driving compo-
nent (the magnetron 33) and the control circuit board 85,
disposed under the heating chamber 23. Additionally, al-
though an exclusive cooling fan is attached to the mag-
netron 33, a more cooling effect can be obtained by using
the cooling air CA4. With this configuration, the influence
of heatgenerated by the heat sources and the magnetron
itself on the electronic components can surely be circum-
vented. Further, the cooling air CA4 supplied to the parts
provided under the heating chamber 23 are exhausted
to the outside from an exhaust slot 86 shown in FIG. 2.
Further, a pat of the cooling air CA4 supplied to the gap
50 flows into the rear space 40 and is then exhausted
from the opening hole 73 to the upper heat collecting
chamber 53.

[0061] Hereinafter, an example of how to use the heat-
ing cooker 100 is briefly described.

[0062] In this heating cooker 100, an object to be heat-
ed is placed in the heating chamber 23. Then, the open-
ing/closing door 25 is closed. Subsequently, various
kinds of switches provided in the heating operation por-
tion 27 are operated to set a desired heating mode.
Thereafter, a start switch is depressed. Further, in a case
where the object is heated in an automatic cooking mode,
a preliminarily stored cooking program is selected by de-
pressing an automatic cooking switch or the like. Then,
the start switch is depressed.

[0063] Atthattime, in a case where the upper heating
heater 35 is caused to generate heat, the object placed
on a container is heat-treated with radiation heat. Then,
the convection heater 41 provided on the back of the
heating chamber inner surface 37 is caused to generate
heat. Thus, the object is more uniformly heated at a high
temperature. Each heating pattern is preliminarily stored
as a cooking program, and is optionally selected and ex-
ecuted by operating the automatic cooking switch or the
like of the heating operation portion. In this case, the tem-
perature of the object in the heating chamber 23 is de-
tected by the infrared sensor 49. An elapsed time, such
as a heating time, is measured according to the temper-
ature of the object or through the use of a timer. Then
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control timing, with which each component is controlled,
is set.

[0064] FIG. 8 shows heat flows flowing during the
cooking. That is, a heating chamber surrounding heat
flow q supplied from the upper heating heater 35 flows
into the upper heat collecting chamber 53 through the
top surface 71. A heating chamber surrounding heat flow
g supplied from the convection heater 41 flows into the
upper heat collecting chamber 53 through the opening
hole 73. Further, the cooling air CA3 having been blown
by the air blowing means 51 and also having cooled the
infrared sensor 49 flows into the upper heat collecting
chamber 53 through the opening hole 73. Also, the cool-
ing air CA4 having been blown by the air blowing means
51 through the second cooling air passage 67 flows into
the part provided under the heating chamber 23 to there-
by cool the high frequency generating portion 31, the
magnetron 33, and the control circuit board 85. Then, the
cooling air CA4 is exhausted from the exhaust slot 86 to
the outside. Additionally, a part of the cooling air CA4
flows into the gap between the partition plate 69 and the
back plate 39 and is exhausted from the opening hole 73
to the upper heat collecting chamber 53.

[0065] The main heat flow Q supplied from the heating
chamber 23 passes in the upper heat collecting chamber
53 through the first heat flow passage 57 and flows into
the mixing means 55. Further, the cooling air CA1 blown
by the air blowing means 51 flows into the mixing means
55 after cooling the heating operation portion 27 while
passing through the first cooling air passage 79.

[0066] As shown in FIG. 9, the mixing means 55 is
fixed to the downstream end of the third heat flow pas-
sage 61. As shown in FIG. 10, the mixing means 55 has
atleast an upstream diffusion plate 93 and a downstream
diffusion plate 95, which are disposed substantially in
parallel to each other to be spaced from each other by a
predetermined distance and are configured so that air-
holes 91 are formed in each of the diffusion plates. The
upstream diffusion plate 93 and the downstream diffusion
plate 95 are covered with a cover 96 shown in FIG. 9, so
that the gap (space) 97 is formed therebetween. A vent
99 adapted to lead the heat flows (Q + q) supplied from
the upper heat collecting chamber 53 into the space 97
is formed in the upstream diffusion plate 93.

[0067] A baffle plate 101 adapted to stagnate the flows
(Q + g) supplied from the upper heat collecting chamber
53 is formed in the mixing means 55. This baffle plate
101 is formed at a place so that the vent 99 of the up-
stream diffusion plate 93 faces the baffle plate 101 of the
downstream diffusion plate 65. The heat flow having
flowed into the mixing means 55 from the upper heat
collecting chamber 53 hits against the baffle plate 101 of
the downstream diffusion plate 65 and temporarily stag-
nates and diffuses. During that, the temperature of the
heat flow Q or q is lowered by the thermal conduction
between the mixing means 55 and the heat flow Q or q
and by the heat transfer between the heat flow and a
mixture with cool air.
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[0068] Thatis, as showninFIG. 11, the main heat flow
Q supplied from the first heat flow passage 57 and the
heating chamber surrounding heat flow q supplied from
the upper heat collecting chamber 53 pass through the
vent 99 and flow into the space 97 between the upstream
diffusion plate 93 and the downstream diffusion plate 95
and then hit against the baffle plate 101, so that the flows
become a stirred flow. Also, the cooling air CA1 having
been supplied from the first cooling air passage 79 and
also having passed through the airhole 91 of the up-
stream diffusion plate 93 flows into this space 97. The
cooling air CA1 having flowed thereinto is mixed with the
stirred flow to thereby promote heat transfer. Conse-
quently, the main heat flow Q, the heat chamber sur-
rounding heat flow q, and the cooling air CA1 sufficiently
perform heat exchange thereamong in the limited space
97, so that the temperature of each of the heat flows is
lowered. The mixture flow lowered in temperature passes
through the airhole 91 of the downstream diffusion plate
95 is exhausted from the exhaust slot 29.

[0069] Incidentally, a louver 103 adapted to limit the
direction of the air to a downstream direction of the baffle
plate 101 is provided in the mixing means 55. Thus, the
louver 103 is provided downstream of the baffle plate
101, so that a hand or a finger can be prevented from
touching the baffle plate 101 whose temperature be-
comes high. Further, the louver 103 is disposed down-
stream of the baffle plate 101 by a predetermined dis-
tance, so that the exhaust heat flow is lower in temper-
ature. Furthermore, the direction of the air is regulated
by the louver 103, so that a hot-air warning region is nar-
row.

[0070] Therefore, according to this heating cooker
100, the outside air is sucked by the air blowing means
51 to thereby generate a cooling air C. First, the heat
flows (the main heat flow Q and the heating chamber
surrounding heat flow q) are collected in the upper heat
collecting chamber 53 above the heating chamber 23.
Thereatfter, the first heat flow passage 57, in which the
main heat flow Q flows, is cooled by the heating chamber
surrounding heat flow q, which is lower in temperature
than the main heat flow Q. The heat flows are mixed to
thereby lower the temperature of the min heat flow Q.
Further, the cooling air CA1 is mixed with the mixed heat
flows (Q + q), which are supplied from the upper heat
collecting chamber 53, by the mixing means 55 disposed
upstream of the exhaust slot 29. Thus, a high-tempera-
ture air and a cooling air can highly efficiently be mixed
by a small number of the air blowing means 51. The ca-
pacity of the mixing portion can be reduced. For example,
when the heating chamber is heated to 300°C, the tem-
perature of a heat flow flowing through the third heat flow
passage 61 exceeds 100°C. However, the temperature
of the heat flow is lowered by the cooling air CA1 supplied
from the first cooling air passage 79. Thus, the heat flow
is changed to a warm air, which has a temperature of
about 60°C and is exhausted from the exhaust slot 29.
[0071] Thus, thereis no need for ensuring the exhaust
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slot 29 over the entire width of the heating cooker 100.
The heating operation portion 27 is disposed in a newly
assured upper space. Consequently, both the heating
chamber 23 and the heating operation portion 27 can be
disposed at upper positions. Further, because the ex-
haust slot 29 does not extend over the entire width of the
heating cooker 100, the hot-air warning region is nar-
rowed. Thus, the added value of articles is enhanced.
Furthermore, because the number of the air blowing
means 51 is 1, the cost of components of heating cooker
100, the power consumption thereof, and the operation
noises thereof can be reduced, as compared with the
conventional built-in adaptation type heating cooker that
requires a plurality of air blowing means.

[0072] Althoughtheinvention has particularly been de-
scribed with reference to the specific embodiment, it is
apparent to those skilled in the art that various changes
and modifications may be made without departing from
the spirit and scope of the invention.

[0073] The present application is based on Japanese
Patent Application No. 2003-169383 filed June 13, 2003,
which is hereby incorporated by reference herein.

Industrial Applicability

[0074] As above described in detail, the built-in adap-
tation type heating cooker according to the invention in-
cludes an air blowing means adapted to suck air and to
generate a cooling air, an upper heat collecting chamber
provided above the heating chamber and adapted to join
heat flows, and a mixing means disposed upstream of
the exhaust slot and adapted to mix a heat flow collected
in the upper heat collecting chamber with a cooling air.
Thus, a high-temperature air and a cooling air can highly
efficiently be mixed by a small number of the air blowing
means. The capacity of the mixing portion can be re-
duced. Therefore, there is no need for ensuring the ex-
haust slot over the entire width of the heating cooker.
Both the heating chamber and the heating operation por-
tion can be disposed at upper positions. Consequently,
a built-in adaptation type heating cooker, which excels
in workability and operability, can be obtained. Further-
more, because the number of the air blowing means is
1, the cost of components of heating cooker, the power
consumption thereof, and the operation noises thereof
can be reduced, as compared with the built-in adaptation
type heating cooker that requires a plurality of air blowing
means.

Claims

1. A built-in adaptation type heating cooker which is
accommodated in a predetermined storage space
so that only a front side thereof is exposed to an
outside, and which is adapted so that a main heat
flow supplied from a heating chamber heated by a
heat source, and a heating chamber surrounding
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heat flow generated around said heat chamber by
said heat source are mixed with a cooling air, that a
mixture air is subsequently exhausted outside of the
storage space from an exhaust slot, said heating
cooker comprising:

an air blowing means adapted to suck air and
to generate a cooling air;

an upper heat collecting chamber provided
above said heating chamber and adapted to join
the above-mentioned heat flows; and

a mixing means disposed upstream of said ex-
haust slot and adapted to mix a heat flow col-
lected in said upper heat collecting chamber with
a cooling air.

The built-in adaptation type heating cooker accord-
ing to claim 1, wherein said upper heat collecting
chamber has a first heat flow passage configured to
lead a main heat flow supplied from said heating
chamber to said mixing means, a second heat flow
passage configured to lead the heating chamber sur-
rounding heat flow to said mixing means, and a third
heat flow passage configured to join and lead said
first heat flow passage and said second heat flow
passage to said mixing means.

The built-in adaptation type heating cooker accord-
ing to claim 2, wherein said heat source has an upper
heating heater adapted to heat at a top surface side
of said heating chamber; and said second heat flow
passage is formed to include a space provided above
a placement plane region of said upper heating heat-
er.

The built-in adaptation type heating cooker accord-
ing to claim 2 or 3, wherein said heat source has an
inner part heating heater adapted to heat at an inner
surface side of said heating chamber; said inner part
heating heater is surrounded by a heating chamber
inner surface and a back plate; a partition plate is
disposed to be aligned with said heating chamber
inner surface across said back plate; and an opening
hole adapted to lead a heat flow, which is generated
between said back plate and said partition plate, to
said upper heat collecting chamber is formed in a
part of said second heat flow passage.

The built-in adaptation type heating cooker accord-
ing to one of claims 2 to 4, further comprising:

a first cooling air passage adapted to blow a
cooling air, which is supplied from said air blow-
ing means, in a direction perpendicular to a di-
rection of a heat flow in said third heat flow pas-
sage.

The built-in adaptation type heating cooker accord-
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10

10.

11.

12.

13.

ingtoone of claims 1 to 5, wherein said mixingmeans
has a baffle plate adapted to stagnate a heat flow
supplied from said upper heat collecting chamber.

The built-in adaptation type heating cooker accord-
ing to claim 6, wherein said mixing means has an
upstream diffusion plate and a downstream diffusion
plate, which are disposed substantially in parallel to
each other to be spaced from each other by a pre-
determined distance and are configured so that air-
holes are formed in each of said diffusion plates;

a vent adapted to lead a heat flow, which is supplied
from said upper heat collecting chamber, to a space
provided between said upstream diffusion plate and
said downstream diffusion plate is formed in said up-
stream diffusion plate; and

said downstream diffusion plate is configured so that
said baffle plate is formed at a position at which said
baffle plate faces said vent, and that the heat flows
and a cooling air are mixed in a space between said
upstream diffusion plate and said downstream diffu-
sion plate and a mixture flow is exhausted.

The built-in adaptation type heating cooker accord-
ing to claim 6 or 7, wherein said mixing means has
a louver adapted to limit a direction of an air to a
downstream side of said baffle plate.

The built-in adaptation type heating cooker accord-
ing to one of claims 2 to 8, wherein a heating oper-
ation portion is disposed along a front surface of said
heating cooker at a substantially same height as that
of said heat collecting chamber provided above said
heating chamber; and said first cooling air passage
is disposed along said heating operation portion.

The built-in adaptation type heating cooker accord-
ing to one of claims 1 to 9, wherein a heating oper-
ation portion configured to perform a heating oper-
ation and said exhaust slot are collaterally disposed
above a front surface side of said heating chamber.

The built-in adaptation type heating cooker accord-
ing to one of claims 1 to 10, wherein said air blowing
means is provided on a back side of said heating
cooker and is adapted to suck air at the back surface
side of said heating cooker.

The built-in adaptation type heating cooker accord-
ing to one of claims 1 to 11, further comprising a
second cooling air passage adapted to cause a cool-
ing air, which is supplied from said air blowing
means, to blow toward an electronic component
mounted in said heating cooker.

The built-in adaptation type heating cooker accord-
ing to claim 12, wherein said electronic component
includes an infrared sensor.
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14. The built-in adaptation type heating cooker accord-
ing to claim 12 or 13, wherein said electronic com-
ponent includes a heat-driving component disposed
under said heating chamber.
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