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operability and is not bulky, and that is enabled to prevent
liquid crystal display of a control portion is not fogged.
A built-in type microwave oven is configured to have
a high frequency generating portion adapted to supply
high frequency waves into a heating chamber, a control
portion including a control board adapted to control the
oven, and an air blowing portion adapted to blow a cooling
air into the control portion, and also configured to
heat-treat an object, which is to be heated, by supplying
high frequency waves to the heating chamber. In this
microwave oven, the control portion is constituted by a
kangaroo pocket control portion extending in a length
direction. The kangaroo pocket control portion is mount-
ed in an upper front portion of the microwave oven. Air
supplied from the air blowing portion is led from the back
of the kangaroo pocket control portion into the kangaroo
pocket control portion. Air having cooled the control
board is exhausted from a rotating space of the kangaroo
pocket control portion.
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Description
Technical Field

[0001] The present invention relates to a built-in type
microwave oven for use with another heating cooker,
such as an induction heating cooker or a gas oven. More
particularly, the presentinvention relates to a built-in type
microwave oven using a kangaroo pocket control portion.

Background Art

[0002] Hitherto, a built-in type microwave oven for use
with another heating cooker, such as aninduction heating
cooker or a gas oven, has been known.

[0003] Also, there has been known a built-in type mi-
crowave oven, which uses a kangaroo pocket type con-
trol portion, for use with another heating cooker, such as
an induction heating cooker or a gas oven (see, for ex-
ample, Patent Document 1).

(Patent Document 1) JP-B-8-30579.

[0004] FIG. 16 is a perspective view of an example of
a built-in type conventional apparatus.

[0005] In this figure, reference numeral 60 designates
the built-in type conventional apparatus, reference nu-
meral 61 denotes an electromagnetic cooker, reference
numeral 62 designates a microwave oven, and reference
numeral 63 denotes a support. The electromagnetic
cooker 61 consists of a heating coil portion 6 1 a and a
grill portion 61b.

[0006] The microwave oven 62 has an exhaust slot
62a, an opening/closing door 62b, and a control portion
62c.

[0007] The microwave oven 62 is provided just under
the electromagnetic cooker 61. Thus, air having cooled
the microwave oven cannot be exhausted upwardly and
directly from the ceiling of the microwave oven, though
such air can be exhausted from the ceiling of a
stand-alone microwave oven. Further, because other
built-in kitchen appliances are provided on both side sur-
faces of the microwave oven 62, such air cannot be ex-
hausted from a side thereof. A wall surface is provided
in the vicinity of the back thereof, so that when hot air is
exhausted thereto, the hot air is close. This adversely
affects cooling effect. Therefore, such air cannot be back-
wardly exhausted. Consequently, such air having cooled
the microwave oven is upwardly exhausted after passed
through the casing of the electromagnetic cooker. Alter-
natively, such air is exhausted from the front exhaust slot
62a, as shown in this figure.

[0008] The control portion (a control panel) 62c is pro-
vided on a lateral side portion of the door. This aims at
preventing hot water vapor, which is exhausted from the
heating chamber when the opening/closing door 62b of
the microwave oven is opened, from impinging upon a
liquid crystal display part of the control portion so that the
liquid crystal display part is fogged with the vapor, or from
entering the control portion thereby to cause a malfunc-
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tion of an electronic component.

[0009] The height of the support 63 is determined at a
value based on the arrangement relation between this
support and each of other built-in kitchen alliances.
Therefore, it is impossible to decrease only the height of
the support 63. Thus, the height of the heating chamber
of the microwave oven is set to be lower than the top
thereof by a thickness of the exhaust slot 62a. The width
of the heating chamber is narrowed by that of the con-
troller 62c. As described above, all the internal upward,
downward, leftward and rightward dimensions of the
built-in type conventional apparatus are reduced.
[0010] Further, because the controller 62c is provided
beside the door of the microwave oven, a user squats
down when operating the controller 62c. Thus, the con-
troller 62c is difficult to operate (the operability of the con-
troller 62c¢ is poor).

[0011] FIG. 17 is a perspective view of an example of
the built-in type conventional apparatus described in the
Patent Document 1. In this figure, reference numeral 80
designates the built-in type conventional apparatus, ref-
erence numeral 81 denotes a gas cooker, reference nu-
meral 82 designates a microwave oven, and reference
numeral 83 denotes a support. The electromagnetic
cooker 81 consists of a gas oven 81a and a grill portion
81b.

[0012] The microwave oven 82 has an exhaust slot
82a, an opening/closing door 82b, and a kangaroo pocket
type control portion (a control panel) 82c. The microwave
oven 82 is provided just under the electromagnetic cook-
er81. Thus, air having cooled the microwave oven cannot
be exhausted upwardly and directly from the ceiling of
the microwave oven, though such air can be exhausted
from the ceiling of a stand-alone microwave oven. Fur-
ther, because other built-in kitchen appliances are pro-
vided on both side surfaces of the microwave oven 82,
such air cannot be exhausted from a side thereof. A wall
surface is provided in the vicinity of the back thereof, so
that when hot air is exhausted thereto, the hot airis close.
This adversely affects cooling effect. Therefore, such air
cannot be backwardly exhausted. Consequently, such
air having cooled the microwave oven is upwardly ex-
hausted after passed through the casing of the electro-
magnetic cooker. Alternatively, such air is exhausted
from the front exhaust slot 82a, as shown in this figure.
[0013] Thekangaroo pocket control portionis suchthat
a display portion and an operation portion are mounted
on a surface of a polyhedron and are not mounted on
other surfaces thereof, that the polyhedron is accommo-
dated in a cover rotatably around an axis, that the sur-
faces, on which no components are mounted, are ex-
posed from the cover when unused, and that when used,
the display portion and the operation portion are control-
led by rotating the polyhedron to thereby expose the sur-
face, on which the display portion and the operation por-
tion are mounted. Thus, the operability is enhanced. Also,
a malfunction can be prevented from occurring due to
improper contact.
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[0014] This kangaroo pocket control portion 82c is pro-
vided beside the doorin the conventional apparatus. This
aims at preventing hot water vapor, which is exhausted
from the heating chamber when the opening/closing door
62b of the microwave door is opened in a case where
the kangaroo pocket control portion 82c is provided
above the door, from impinging upon a liquid crystal dis-
play part of the kangaroo pocket control portion 82c so
thatthe liquid crystal display partis fogged with the vapor,
or from entering the kangaroo pocket control portion
thereby to cause a malfunction of an electronic compo-
nent.

[0015] Further, in the case of a microwave oven of the
type that are built into a built-in kitchen, the height of the
support 83 is determined at a value based on the ar-
rangement relation between this support and each of oth-
er built-in kitchen alliances. Therefore, it is impossible to
decrease only the height of the support 83. Thus, the
height of the heating chamber of the microwave oven is
set to be lower than the top thereof by a thickness of the
exhaust slot 82a. The width of the heating chamber is
narrowed by that of the controller 82c. As described
above, all the internal upward, downward, leftward and
rightward dimensions of the built-in type conventional ap-
paratus are reduced.

[0016] Further, because the controller 82c is provided
beside the door, a user squats down when operating the
controller 82c. Thus, the controller 82c is difficult to op-
erate (the operability of the controller 82c is poor).
[0017] Meanwhile, a built-in microwave oven provided
with a control portion at an upper part thereof has been
known (see, for instance, Patent Document 2).

(Patent Document 2) JP-T-2003-517564.

[0018] FIG. 18 is a perspective view of a primary part
of a built-in type microwave oven described in the Patent
Document 2. In this figure, reference numeral 70 desig-
nates the built-in type microwave oven described in the
Patent Document 2, reference numeral 71 denotes a
front surface of the microwave oven, reference numeral
72 designates a control panel, reference numeral 73 de-
notes a suction grille, and reference numeral 74 desig-
nates an exhaust grille. This microwave oven 70 is con-
figured so that the control panel 72 is provided above the
front surface 71, that the suction grille 73 and the exhaust
grille 74 are provided immediately under the control panel
72, and that cooling air goes into the oven and goes out
of the oven from the front surface 71. Further, an upper
heater and a lower heater are provided in the oven. An
upper inside passage, through which air flow generated
by an upper heater cooling fan passes, is formed in a
partin which this upper heateris provided. Also, a cooling
passage, through which air flow generated 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
suction grille 73 is supplied directly to the front of the
exhaust grille 74 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-
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haust grille.

[0019] Consequently, the temperature of the air ex-
hausted from the exhaust grille 74 can be lowered. Also,
because the control panel 72 is provided at an upper part
of the oven, the operability thereof is improved.

[0020] However, because the exhaust grille 74 is pro-
vided at a lower part of the oven, dust having been on a
floor is blown up. Thus, this microwave oven has a san-
itary problem. Further, because the suction grille 73 and
the exhaust grille 74 occupy the top part and the bottom
part of the front surface of the oven, the height of the
oven itself is large. Because this microwave oven is of
the built-in type, it is impossible to enlarge only the mi-
crowave oven. Therefore, there is no other choice but to
decrease the size of the microwave oven, so that the
internal capacity of the heating chamber is small.
[0021] The invention is accomplished to solve such
problems. An object of the invention is to provide a built-in
microwave oven employing a configuration obtained by
contriving an exhaust grille to prevent the height thereof
from becoming large, thereby enabling that there is no
necessity for increasing the size of the microwave oven,
that the built-in microwave oven is hygienic, that a con-
troller is easy to use, and that even when water vapor is
exhausted when a door of the microwave ovenis opened,
adisplay part of the controller is not fogged with the water
vapor.

Disclosure of Invention

[0022] To achieve the foregoing object, there is pro-
vided a built-in type microwave oven according to the
invention described in claim 1, which is configured to
have a heating chamber adapted to accommodate an
object to be heated, a high frequency generating portion
adapted to supply high frequency waves into the heating
chamber, a control portion including a control board
adapted to control the microwave oven, and an air blow-
ing portion adapted to blow a cooling air into the control
portion, and also configured to heat-treat the object by
supplying high frequency waves to the heating chamber.
This built-in type microwave oven features that the con-
trol portion is constituted by a kangaroo pocket control
portion extending in a length direction, that the kangaroo
pocket control portion is mountedinan upper front portion
of the microwave oven, that air supplied from the air blow-
ing portion is led from a back of the kangaroo pocket
control portion into the kangaroo pocket control portion,
and that air having cooled the control board is exhausted
from a rotating gap of the kangaroo pocket control por-
tion.

[0023] With this configuration, the kangaroo pocket
control portion is mounted in the upper front portion of
the microwave oven. Thus, it is unnecessary for a user
to squat down each time he operates operating buttons.
Consequently, the operability is improved. Further, orig-
inally, a space is provided in a lower part of the kangaroo
pocket control portion to allow the control portion to ro-
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tate. Air is exhausted from this space. Thus, there is no
need for providing a separate exhaust opening. Further,
the microwave oven is prevented from being bulky. Also,
an air curtain is formed. This prevents the liquid crystal
display of the kangaroo pocket control portion from being
fogged. Further, the blowout of he cooling airis performed
at the upper front portion of the microwave oven. There-
fore, dustis not blown up, so thatthe kitchen is kept clean.
[0024] A built-in type microwave oven according to the
invention described in claim 2 features that the air blowing
portion is provided at a rear side of the microwave oven
according to the invention described in claim 1.

[0025] With this configuration, the intake opening and
the exhaust opening are provided in the rear surface and
the front surface of the microwave oven separately from
each other. Warm air outputted from the exhaust opening
is not sucked. The efficiency in cooling is enhanced.
[0026] A built-in type microwave oven according to the
invention described in claim 3 features that air supplied
from the air blowing portion is led to a ceiling space of
the heating chamber, and that the air is led therefrom to
the back of the kangaroo pocket control portion, in the
built-in type microwave oven according to the invention
described in claim 2.

[0027] With this configuration, the ceiling of the micro-
wave oven is cooled.

[0028] A built-in type microwave oven according to the
invention described in claim 4 features that the micro-
wave oven further comprises a guide member provided
at a rear side of a back plate of the microwave oven and
adapted to lead air, which is supplied from the air blowing
portion, to a corner portion of the ceiling space, a first
partition plate provided at a side of the ceiling space and
erected in parallel to a side surface of the microwave
oven to be spaced therefrom by a predetermined interval,
and a second partition plate configured to be in contact
with the first partition plate, and erected to be spaced
from the kangaroo pocket control portion by a predeter-
mined interval, in addition to the constituents of the
built-in type microwave oven according to the invention
described in claim 3.

[0029] With this configuration, the sucked cool air is
prevented from being mixed with hot air having cooled
the outer periphery of the heating chamber. Also, the hot
air is prevented from reaching the control board. Thus,
the control board is cooled by the sucked cool air.
[0030] A built-in type microwave oven according to the
invention described in claim 5 is configured to have a
heating chamber adapted to accommodate an object to
be heated, a high frequency generating portion adapted
to supply high frequency waves into the heating chamber,
a control portion including a control board adapted to
control the microwave oven, and an air blowing portion
adapted to blow a cooling air into the control portion, and
also is configured to heat-treat the object by supplying
high frequency waves to the heating chamber. This
built-in type microwave oven features that a cutout or an
elongated hole extending in a length direction of the con-
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trol portion is formed in a bottom part of the control por-
tion, that the control portion is mounted in an upper front
portion of the microwave oven to thereby form a cooling
air blowout space, which is constituted by the cutout or
the elongated hole, between the control portion and a
front surface of the microwave oven, that air supplied
from the air blowing portion is led from a back of the
control portion into the control portion, and that the air
having cooled the control board is exhausted from the
cooling air blowout space.

[0031] With this configuration, the control portion is
mounted in the upper front portion of the microwave oven.
Thus, it is unnecessary for a user to squat down each
time he operates operating buttons. Consequently, the
operability is improved. Further, air is exhausted from a
cooling air blowout space, which is constituted by a cutout
or an elongated hole, between the control portion and
the front surface of the microwave oven. Thus, there is
no need for providing a separate exhaust opening. Fur-
ther, the microwave oven is prevented from being bulky.
Also, an air curtain is formed. This prevents the liquid
crystal display of the kangaroo pocket control portion
from being fogged. Further, the blowout of he cooling air
is performed at the upper front portion of the microwave
oven. Therefore, dust is not blown up, so that the kitchen
is kept clean.

[0032] A built-in type microwave oven according to the
invention described in claim 6 features that the air blowing
portion is provided at a rear side of the microwave oven
according to the invention described in claim 5.

[0033] With this configuration, the intake opening and
the exhaust opening are provided in the rear surface and
the front surface of the microwave oven separately from
each other. Warm air outputted from the exhaust opening
is not sucked. The efficiency in cooling is enhanced.
[0034] A built-in type microwave oven according to the
invention described in claim 7 features that air supplied
from the air blowing portion is led to a ceiling space of
the heating chamber, and that the air is led therefrom to
the back of the control portion, in the built-in type micro-
wave oven according to the invention described in claim
6.

[0035] With this configuration, the ceiling of the micro-
wave oven is cooled.

[0036] A built-in type microwave oven according to the
invention described in claim 8 features that the micro-
wave oven further comprises a guide member provided
at a rear side of an inner wall of the heating chamber and
adapted to lead air, which is supplied from the air blowing
portion, to a corner portion of the ceiling space, a first
partition plate provided at a side of the ceiling space and
erected in parallel to a side surface of the microwave
oven to be spaced therefrom by a predetermined interval,
and a second partition plate configured to be in contact
with the first partition plate, and erected to be spaced
from the control portion by a predetermined interval, in
addition to the constituents of the built-in type microwave
oven according to the invention described in claim 7.
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[0037] With this configuration, the sucked cool air is
prevented from being mixed with hot air having cooled
the outer periphery of the heating chamber. Also, the hot
air is prevented from reaching the control board. Thus,
the control board is cooled by the sucked cool air.
[0038] A microwave oven according to the invention
described in claim 9 is configured to have a heating cham-
ber adapted to accommodate an object to be heated, a
high frequency generating portion adapted to supply high
frequency waves into the heating chamber, a control por-
tion including a control board adapted to control the mi-
crowave oven, and an air blowing portion adapted to blow
a cooling air into the control portion, and also is config-
ured to heat-treat the object by supplying high frequency
waves to the heating chamber. This microwave oven fea-
tures that a cutout or an elongated hole extending in a
length direction of the control portion is formed in a bottom
part of the control portion, that the control portion is
mounted in an upper front portion of the microwave oven
to thereby form a cooling air blowout space, which is con-
stituted by the cutout or the elongated hole, between the
control portion and a front surface of the microwave oven,
that air supplied from the air blowing portion is led from
a back of the control portion into the control portion, and
that the air having cooled the control board is exhausted
from the cooling air blowout space.

[0039] With this configuration, an air curtain is formed
between the control portion and the heating chamber.
Thus, even when the door is opened, and when hot water
vapor spills out of the heating chamber, the air curtain
due to the air flow exhausted from the cutout or the elon-
gated hole prevents water vapor from approaching the
control portion, and from hitting against and fogging the
liquid crystal display portion. Also, water vapor is pre-
vented from entering the control portion and from causing
malfunction of an electronic component.

Brief Description of Drawings
[0040]

FIG. 1 is a perspective view of a microwave oven (a
first embodiment) having a kangaroo pocket control
portion according to the invention.

FIG. 2 is a perspective view of the kangaroo pocket
control portion, taken from behind.

FIG. 3 is a partially cutaway perspective view of the
casing shown in FIG. 2.

FIG. 4 is a side cross-sectional view of the kangaroo
pocket control portion; (a) of FIG. 4 illustrates a state
in which the kangaroo pocket control portion is not
used; (b) of FIG. 4 illustrates a state in which the
kangaroo pocket control portion is being rotated; and
(c) of FIG. 4 illustrates a state in which the kangaroo
pocket control portion is used.

FIG. 5 is a front view of the kangaroo pocket control
portion 401; (a) of FIG. 5 illustrates a state in which
the kangaroo pocket control portion is used; and (b)
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of FIG. 5 illustrates a state in which the kangaroo
pocket control portion is not used.

FIG. 6 is a perspective view that illustrates the mi-
crowave oven in which the kangaroo pocket control
portion shown in FIG. 1 is mounted, and that is taken
from behind.

FIG. 7 is a perspective view that illustrates the mi-
crowave oven shown in FIG. 6 and that is taken from
front.

FIG. 8 is a perspective view of a microwave oven (a
second embodiment) according to the invention.
FIG. 9 is a perspective view of the control portion,
taken from behind.

FIG. 10 is a perspective view that illustrates the mi-
crowave oven in which the control portion shown in
FIG. 8 is mounted, and that is taken from behind.
FIG. 11 is a perspective view that illustrates the mi-
crowave oven shown in FIG. 10 in a state in which
the control portion is removed therefrom, and that is
taken from front.

FIG. 12 is an upward view of the control portion
mounted in the microwave oven casing.

FIG. 13 is a perspective view of a control portion of
a first modification, taken from behind.

FIG. 14 is an upward view of the control portion that
is mounted in the microwave oven casing and that
is shown in FIG. 13.

FIG. 15 is a perspective view of a control portion of
a second modification, taken from behind.

FIG. 16 is a perspective view of an example of a
built-in type conventional apparatus.

FIG. 17 is a perspective view of a first built-in type
conventional apparatus described in the Patent Doc-
ument 1.

FIG. 18 is a perspective view of a primary part of a
built-in type microwave oven described in the Patent
Document 2.

[0041] Incidentally, in the drawings, reference numeral
10 designates a microwave oven according to the inven-
tion, reference numeral 20 denotes a microwave oven
casing, reference numeral 201 designates an intake fan,
reference numeral 202 denotes an intake fan cover, ref-
erence numeral designates a guide plate, reference nu-
merals 204 and 205 denote partition plates, reference
numeral 206 designates a back plate, reference charac-
ter 206a denotes a back plate opening, a reference nu-
meral 207 designates an air passage, reference numeral
209 denotes a ceiling discharge space, reference numer-
al 92 designates a control portion accommodating cham-
ber, reference character 92a denotes a control portion
receiving projection, reference numeral 221 designates
a control portion accommodating chamber top surface,
reference numeral 222 denotes a control portion accom-
modating chamber inner surface, reference character
222a designates a control portion accommodating inner
surface opening, reference numeral 223 denotes a con-
trol portion accommodating chamber bottom surface, ref-
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erence character 223 a designates a pin insertion hole,
reference numeral 23 denotes a heating chamber, refer-
ence numeral 28 designates a cooling system discharge
opening, reference numeral 30 denotes an opening/clos-
ing door, reference characters 40, 40’, and 40" designate
control portions, reference character 40a denotes a con-
trol portion bottom cutout, reference character 40b des-
ignates a control portion bottom elongated-hole (one slit),
reference character 40c denotes a control portion bottom
elongated-hole (divided holes), reference numeral 41
designates a bottom plate, reference numeral 401 de-
notes a kangaroo pocket control portion, reference nu-
meral 42 designates a display/operation face, reference
numeral 421 denotes a liquid crystal display portion, ref-
erence numeral 422 designates an operating switch, ref-
erence numeral 43 denotes a side plate, reference char-
acter 43 a designates a pin insertion hole, reference nu-
meral 44 denotes a nonuse-time exposed-surface (a
no-component-mounting surface), reference numeral 46
designates an exhaust face, reference character 46a de-
notes an exhaust face opening, reference numeral 48
designates an intake face opening, and reference nu-
meral 49 denotes a control board.

Best Mode for Carrying Out the Invention

[0042] Hereinafter, preferred embodiments of a micro-
wave oven according to the invention are described in
detail by referring to the accompanying drawings.

(First Embodiment)

[0043] FIG. 1 is a perspective view of a microwave
oven having a kangaroo pocket control portion according
to the invention.

[0044] In this figure, reference numeral 10 designates
a microwave oven according to the invention, reference
numeral 20 denotes a microwave oven casing, reference
numeral 23 designates a heating chamber, reference nu-
meral 28 denotes a cooling system discharge opening,
reference numeral 30 designates an opening/closing
door, reference numeral 401 denotes a kangaroo pocket
control portion, reference numeral 206 designates a back
plate, reference character 206a denotes a back plate
opening, and reference numeral 207 designates an air
passage.

[0045] The microwave oven 10 is a heating cooker
adapted to perform dielectric-heating on an object, which
is to be heated, by supplying high frequency waves (mi-
crowaves) to the heating chamber 23 in which the object
is accommodated. Although not shown, the microwave
oven 10 includes a magnetron serving as a high frequen-
cy generating portion adapted to generate high frequency
waves, a circulation fan adapted to stir and circulate air
in the heating chamber 23, a convection heater serving
as an intra-chamber air heating heater adapted to heat
airin the heating chamber 23, and a temperature sensor
adapted to detect a temperature in the heating chamber
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23, as primary constituents.

[0046] The heating chamber is formed in a
front-opened box-shaped microwave oven case 20. An
opening/closing door 30, which has a translucent window
and is used to open and close a heating-object output
opening, is installed in the front surface of the body case
20. The opening/closing door 30 is adapted so that the
bottom end thereof is hinge-connected to the bottom
edge of the microwave oven case 20, and that the top
end thereof moves back and forth by employing the bot-
tom end thereof as the center of rotation, thereby ena-
bling the door 30 to open and close.

[0047] A predetermined adiabatic space is ensured
between the heating chamber 23 and the microwave ov-
en case 20. The outer periphery of the heating chamber
is cooled by air supplied from another cooling fan (not
shown). The airis discharged from the discharge opening
28. Thereafter, the air further rises and is upwardly ex-
hausted through the case of the microwave oven. Adia-
batic materials are charged into this space where nec-
essary.

[0048] Although the microwave oven case 20 put into
a bare state is drawn in this figure for ready understand-
ing, the entirety of this microwave oven case 20 is actually
covered from above with a face panel (not shown) having
a U-shape in plan view.

[0049] FIGS. 2 to 5 show a kangaroo pocket control
portion according to the invention.

[0050] FIG. 2 is a perspective view of the kangaroo
pocket control portion, which is taken from behind. FIG.
3 is a partially cutaway perspective view, which is taken
from behind, illustrating the casing shown in FIG. 2. FIG.
4 is a side cross-sectional view of the kangaroo pocket
control portion. Further, (a) of FIG. 4 illustrates a state in
which the kangaroo pocket control portion is not used,
(b) of FIG. 4 illustrates a state in which the kangaroo
pocket control portion is being rotated, and (c) of FIG. 4
illustrates a state in which the kangaroo pocket control
portion is used. FIG. 5 is a front view of the kangaroo
pocket control portion 401. Further, (a) of FIG. 5 illus-
trates a state in which the kangaroo pocket control portion
is used, and (b) of FIG. 5 illustrates a state in which the
kangaroo pocket control portion is not used. In FIG. 2,
reference numeral 401 designates the kangaroo pocket
control portion. This kangaroo pocket control portion 401
may be constructed by using a casing, such as a hollow
triangular prism casing, a hollow quadratic prism casing,
or a pentagonal prism casing. In this case, it is assumed
that the casing is a quadratic prism casing having sur-
faces 42, 44, 48, and 48, that the surface 42 is a display/
operation surface, that the surface 44 is an unused-time
exposure surface (a no-component mounting surface),
that the surface 46 is an exhaust surface, and that the
surface 48 is an intake surface. According to the inven-
tion, the exhaust surface 46 is provided with many open-
ings 46a, from which a cooling air is exhausted, in alength
direction, while the intake surface 48 is provided with
many openings 48a, from which a cooling air is sucked,
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in a length direction. Both ends (the left end portion and
the right end portion, as viewed in this figure) of the quad-
ratic prism are blocked by a side plate 43. A pin insertion
hole 43ais opened in the center of rotation thereof. A pin
P is inserted into this pin insertion hole 43a and pin in-
sertion holes 223a formed in both end portions of a con-
trol portion accommodating chamber 92 (FIG. 7) fixed to
the microwave oven body 20. Thus, the control portion
is enabled to rotate therearound.

[0051] Various operating switches 422 (FIG. 5), such
as a start switch adapted to designate the start of heating,
a changeover switch adapted to switch among a high-fre-
quency heating method and other heating methods, an
automatic cooking switch adapted to start to execute a
preliminarily prepared program, and so forth are mounted
onthedisplay/operation surface 42 of the kangaroo pock-
et type control portion 401, in addition to a liquid crystal
display portion 421 (FIG. 5) adapted to indicate control
data, a heating temperature, a heating elapsed time, and
the like.

[0052] A control board adapted to control the liquid
crystal display portion 421 and the operating switch 422
is mounted in the case. FIG. 3 shows this control board
49.

[0053] The control board 49 is a printed circuit board
on which an electric component adapted to control the
microwave oven and indicate data, a CPU, and so on are
mounted. Many exothermic components are mounted on
this printed circuit board. Therefore, this control board 49
needs cooling.

[0054] In FIG. 4, the control portion accommodating
chamber 92 is a cross-sectionally U-shaped casing hav-
ing a top surface 221, an inner surface 222, and a bottom
surface 223. An opened surface of this casing is directed
to a user. The inner surface 222 is fixed to the microwave
oven casing side. Many openings 222a are provided in
the inner surface 222 in a length direction thereof (FIG.
6). Further, a control portion receiving projection 92a is
provided in the control portion accommodating chamber
92.

[0055] Toturn the kangaroo pocket control portion 401
so as to change the state thereof from an unused state
to a used state, it is advisable that, for example, a small
knob is provided on an operation portion of the kangaroo
pocket control portion401, thatthe knobis pulled to there-
by turn the control portion around the pin P and put the
operation portion into a pop-out state, and that the knob
is returned to aninitial position to thereby bring the control
portion into an accommodated state. Alternatively, it is
advisable that a pop-out operation pushbutton and an
accommodating operation pushbutton are provided on
the microwave oven case 20, and that the state of the
control portion is changed to the pop-out state by de-
pressing the former button, while the state thereof is re-
turned to the initial state.

[0056] In an unused condition illustrated in FIG. 4(a),
the control portion is stable in a state in which the intake
surface 48 leans on the control portion receiving projec-
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tion 92a. In this condition, the nonuse-time exposed-sur-
face 44 of the kangaroo pocket control portion 401 is
flush with the front surface of the control portion accom-
modating chamber 92. Therefore, the display/operation
surface 42 hides in the control portion accommodating
chamber 92. Consequently, the control switch or the like
does not operate due to improper contact (see also FIG.
5(b)). Meanwhile, sometimes, the cooling fan is kept ro-
tated for a predetermined time even after finishing of us-
ing the microwave oven. In this case, cooling air enters
the chamber from the inner surface opening 222a. Then,
the cooling air advances in a direction of an arrow through
the intake surface opening 48a and cools the control
board 49. Subsequently, the cooling air flows out through
a gap A between the kangaroo pocket control portion 401
and the bottom surface 223 of the control portion accom-
modating chamber 92. Thus, the control board 49 can
be kept cooled.

[0057] FIG. 4(b) shows the middle of rotation of the
kangaroo pocket control portion 401 around the pin in-
sertion hole 43a in the control portion accommodating
chamber 92. In this condition, the nonuse-time ex-
posed-surface 44 starts hiding. Simultaneously, the dis-
play/operation surface 42 starts being exposed. Alterna-
tively, vice versa.

[0058] Similarly, in this case, the cooling air can flow
outthrough the gap between the kangaroo pocket control
portion 401 and the bottom surface 223 of the control
portion accommodating chamber 92 in the direction of
an arrow. Thus, the control board 49 is kept cooled, even
after finishing of using the microwave oven.

[0059] In an unused condition illustrated in FIG. 4(a),
the control portion is stable in a state in which the end of
the intake surface 43 leans on an end hook portion 22 1
a of the top surface 221 of the control portion accommo-
dating chamber 92. In this condition, the display/opera-
tion surface 42 of the kangaroo pocket control portion
401 is in a supine state (about 45 degrees in this figure).
Thus, this control portion is easy to operate, as compared
with the vertical extending control portion (FIG. 16).
[0060] Duringthe microwave oven is used, the cooling
fan is kept rotated. The cooling air enters the chamber
from the inner surface opening 222a. Then, the cooling
air advances in a direction of an arrow through the intake
surface opening 48a and cools the control board 49. Sub-
sequently, the cooling air flows out through the gap A
between the kangaroo pocket control portion 401 and
the bottom surface 223 of the control portion accommo-
dating chamber 92. Therefore, the control board 49 can
be kept cooled. Thus, the air cooled by being passed
through the gap A between the kangaroo pocket control
portion 401 and the control portion accommodating
chamber 92 is exhausted. Consequently, an air curtain
is generated between the kangaroo pocket control por-
tion 401 and the opening/closing door 30 of the micro-
wave oven 20. Accordingly, even when the opening/clos-
ing door 30 of the microwave oven 20 is opened during
used, and when hot water vapor spills out of the heating
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chamber 23 and rises, the water vapor is prevented by
the air curtain from approaching the kangaroo pocket
control portion 401. The water vapor is prevented from
hitting against the liquid crystal display portion. The liquid
crystal display portion is prevented from being fogged
with the water vapor. Also, the water vapor is prevented
from entering the kangaroo pocket control portion 401
and from causing malfunction of an electronic compo-
nent.

[0061] In a used condition illustrated in FIG. 5(a), the
display/operation surface 42 of the kangaroo pocket con-
trol portion 401 is in a supine state (about 45 degrees in
this figure). Thus, this liquid crystal display portion 421
is easy to watch. Also, the operating switch 422 is easy
to operate. Further, the cooling air flows out through the
gap between the kangaroo pocket control portion 401
and the bottom surface of the control portion accommo-
dating chamber 92, so that an air curtain is generated.
[0062] In an unused condition illustrated in FIG. 5(b),
the display/operation surface 42 hides. Instead, the
no-component-mounting surface 44, on which no com-
ponent is mounted, is exposed. Therefore, the control
switch does not operate due toimproper contact. Further,
as long as the cooling fan rotates, the cooling air flows
out through the gap between the kangaroo pocket control
portion 401 and the bottom surface of the control portion
accommodating chamber 92 to thereby form an air cur-
tain. FIG. 6 is a perspective view that illustrates the mi-
crowave oven in which the kangaroo pocket control por-
tion shown in FIG. 1 is mounted, and that is taken from
behind. In FIG. 6, reference numeral 10 designates a
microwave oven that roughly comprises a microwave ov-
en case 20 and an opening/closing door 30. Under the
back plate 206 thereof, the microwave oven case 20 in-
cludes an intake fan 201 adapted to take in air into the
microwave oven case 20, a cover 202 adapted to cover
the intake fan 201, and a guide plate 203 adapted to feed
air, which is contained in the cover 202, to an upper part
of the case 20. The cover 202 is downwardly opened.
When the intake fan 201 rotates, cool air is sucked from
the opening and enters the cover 202. The cool air flows
in the guide plate 203 and is fed to the upper part of the
case 20. An opening 206a (FIG. 1) is provided in a part
of the back plate 206 of the case 20, with which part the
guide plate 203 is brought into contact. The air having
reached the upper part flows through the opening 206a
into the ceiling space of the case 20.

[0063] In the ceiling space, a partition plate 204 (FIG.
6) is provided in parallel to a side surface of the case 20
to be spaced therefrom by a predetermined interval. Also,
a partition plate 205 is provided in contact with the par-
tition plate 204 and in parallel to the kangaroo pocket
control portion 401 to be spaced therefrom by a prede-
termined interval.

[0064] These partition plates 204 and 205 prevent the
air, which has flowed into the ceiling space, from being
mixed with hot air discharged from a cooling system dis-
charge opening 28 (FIG. 1) to a ceiling discharge space
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209 after cooling an outer periphery of the heating cham-
berthatis another cooling system. Therefore, the air hav-
ing cooled, which is discharged from the space in a lower
part of the kangaroo pocket control portion 401, is pre-
vented from being hot (equal to or higher than 90 de-
grees). Consequently, there is entirely no fear that a user
gets scalded. Incidentally, the hot air discharged from
the cooling system discharge opening 28 (FIG. 1) to the
ceiling discharge space 209 after cooling the outer pe-
riphery of the heating chamber, which is another cooling
system, is further upwardly led or rises and flows through
the back of the case of the electromagnetic cooker and
is upwardly exhausted from a rear corner portion. Air
flows through an air passage 207 formed between a side
wall of the case 20 and the partition plate and advances
to the front of the case 20. Then, the air flows through an
air passage formed between the control portion accom-
modating chamber 92 and the partition plate 205 and
then passes through the opening 222a provided in the
control portion accommodating chamber 92. Thus, the
air enters the rear side of the kangaroo pocket control
portion 401. Thereafter, the air flows through the path,
which has been described with reference to FIG. 4, and
is then discharged outside from the space for the kanga-
roo pocket control portion 401. When the air is dis-
charged, an air curtain effect acts, so that water vapor or
the like is prevented from entering the kangaroo pocket
control portion 401. FIG. 7 is a perspective view that il-
lustrates the microwave oven shown in FIG. 6 and that
is taken from front. FIG. 7 shows the microwave oven in
a state in which the kangaroo pocket control portion 401
is removed. As described with reference to FIG. 6, cool
air supplied from the lower part of the back surface of the
microwave oven case enters the ceiling space of the case
20 through the opening 206a provided in the upper corner
portion of the back plate 206. Then, the cool air flows
through the passage 207 and enters the kangaroo pocket
control portion 401 from the opening 222a of the control
portion accommodating chamber 92. As is understood
from FIG. 7, the cool air is discharged outside through
the path, which has been described by referring to FIG. 4.
[0065] As described above, the control board 49 is in-
corporated in the case for the kangaroo pocket control
portion 401. Because many exothermic electric and elec-
tronic components are mounted on this control board 49,
this control board 49 needs cooling. Thus, as described
with reference to FIG. 6, cool air is sucked from the back
of the microwave oven case 20 (FIG. 1) and is led to the
air passage 207 from the opening 206a provided in the
back plate 206. Then, the cool air passes through the
opening 48a (FIG. 2) of the intake surface 48 of the kan-
garoo pocket control portion 401 and then cools the con-
trol board 49 (FIG. 3). Thereafter, the air passes through
the opening 46a of the exhaust surface 46 and is ex-
hausted out of the case for the kangaroo pocket control
portion 401. Then, the air flows through the gap A be-
tween the kangaroo control portion 401 and the control
portion accommodating chamber 92 and is discharged
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to the front surface of the microwave oven case 20.
[0066] Therefore, when the opening/closing door is
opened, hot water vapor spills out of the heating chamber
23. The air curtain due to the air flow exhausted through
the gap A between the kangaroo pocket control portion
401 and the control portion accommodating chamber 92
prevents water vapor from approaching the kangaroo
pocket control portion 401, and from hitting against and
fogging the liquid crystal display portion. Also, water va-
por is prevented from entering the kangaroo pocket con-
trol portion 401 and from causing malfunction of an elec-
tronic component.

[0067] Further, because the operation portion is
placed at the upper part of the oven, a user can operate
the operation portion without squatting. Additionally, the
kangaroo pocket control portion is employed. Thus, the
control panel is not vertical and is inclined at a predeter-
mined angle. Although similarly placed at the upper part,
the operability of the operation portion of the embodiment
is extremely enhanced, as compared with the operation
portion shown in FIG. 18.

[0068] Originally, the kangaroo pocket control portion
is not suitable for being placed at an upper part of the
heating chamber. This is because the kangaroo pocket
control portion requires a space enabling this control por-
tion to rotate. In a development experiment phase, the
need for this space is an obstacle. Water vapor enters
the kangaroo pocket control portion from this space and
adversely affects the control portion, for instance, fogs
the liquid crystal display and heats and moistens the elec-
tric component.

[0069] Thus, the present applicant made experiments
by providing a cushion inthe space so as to prevent water
vapor from entering the control portion. This configuration
additionally needs the cushion and man-hours required
to mount the cushion. Consequently, the number of
mounting-man-hours increases. This results in increase
in the cost of the oven. Also, the aging of the cushion
causes water vapor to enter the control portion. More
importantly, the operability (the smoothness of rotation)
of the kangaroo pocket control portion is deteriorated.
However, the present applicant found that the drawbacks
could completely be solved by positively utilizing the
space as a blowout opening for the air curtain. Such pos-
itive utilization of the space as the blowout opening for
the air curtain eliminates the necessity for the cushion.
Thus, the cost is reduced. Due to the air curtain effect,
water vapor is prevented from entering the control por-
tion. Consequently, the operability is improved. This
space is a substitute for the original exhaust slot (desig-
nated by reference numeral 74 in FIG. 18). Thus, this
exhaust slot is unnecessary, so that the space for this
exhaust slot can be saved.

[0070] Thus, according to the microwave oven 10 ac-
cording to the invention, the kangaroo pocket control por-
tion 401 is mounted in the upper front portion of the oven.
Therefore, it is unnecessary for a user to squat down
each time he operates operating buttons. Consequently,
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the operability of the control portion is improved. Also,
air is exhausted from the space for rotating the kangaroo
pocket control portion. Thus, there is no need for provid-
ing an additional exhaust opening. Consequently, alarge
internal space of the heating chamber can be ensured.
Also, the air is exhausted at the upper front portion of the
oven. Therefore, the dust is not blown up, so that the
kitchen is kept clean.

(Second Embodiment)

[0071] FIG. 8 is a perspective view of a microwave
oven according to the invention.

[0072] In this figure, reference numeral 10 designates
a microwave oven according to the invention, reference
numeral 20 denotes a microwave oven casing, reference
numeral 23 designates a heating chamber, reference nu-
meral 28 denotes a cooling system discharge opening,
reference numeral 30 designates an opening/closing
door, reference numeral 40 denotes a control portion,
reference numeral 206 designates a back plate, refer-
ence character 206a denotes a back plate opening, and
reference numeral 207 designates an air passage.
[0073] The microwave oven 10 is a heating cooker
adapted to perform dielectric-heating on an object, which
is to be heated, by supplying high frequency waves (mi-
crowaves) to the heating chamber 23 in which the object
is accommodated. Although not shown, the microwave
oven 10 includes a magnetron serving as a high frequen-
cy generating portion adapted to generate highfrequency
waves, a circulation fan adapted to stir and circulate air
in the heating chamber 23, a convection heater serving
as an intra-chamber air heating heater adapted to heat
air in the heating chamber 23, and a temperature sensor
adapted to detect a temperature in the heating chamber
23, as primary constituents.

[0074] The heating chamber is formed in a
front-opened box-shaped microwave oven case 20. An
opening/closing door 30, which has a translucent window
and is used to open and close a heating-object output
opening, is installed in the front surface of the body case
20. The opening/closing door 30 is adapted so that the
bottom end thereof is hinge-connected to the bottom
edge of the microwave oven case 20, and that the top
end thereof moves back and forth by employing the bot-
tom end thereof as the center of rotation, thereby ena-
bling the door 30 to open and close.

[0075] A predetermined adiabatic space is ensured
between the heating chamber 23 and the microwave ov-
en case 20. The outer periphery of the heating chamber
is cooled by air supplied from another cooling fan (not
shown). The airis discharged from the discharge opening
28. Thereafter, the air further rises and is upwardly ex-
hausted through the case of the microwave oven. Adia-
batic materials are charged into this space where nec-
essary.

[0076] Although the microwave oven case 20 put into
a bare state is drawn in this figure for ready understand-
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ing, the entirety of this microwave oven case 20 is actually
covered from above with a face panel (not shown) having
a U-shape in plan view.

[0077] Various kinds of operating switches, such as a
start switch adapted to designate the start of heating, a
changeover switch adapted to switch among a high-fre-
quency heating method and other heating methods, an
automatic cooking switch adapted to start to execute a
preliminarily prepared program, and so forth are mounted
on the control portion 40.

[0078] A case for the control portion 40 is cross-sec-
tionally U-shaped. A U-shaped open side thereof is at-
tached to a microwave oven case side.

[0079] FIG. 9 is a perspective view of the control por-
tion 40, taken from behind. In this figure, reference nu-
meral 40 designates a control portion according to the
invention, reference numeral 49 denotes a control board,
reference character 40a designates a cutout provided in
an edge of the bottom portion 41 of the control portion
40 to extend in a length direction. The control board 49
is a printed circuit board on which electric components
and a CPU adapted to control the microwave oven and
to display data are mounted.

[0080] Thus, the control board 49 is incorporated in
the case for the control portion 40. Many exothermic elec-
tric and electronic components are mounted on this con-
trol board 49. Therefore, this control board 49 needs cool-
ing. Thus, as will be described later, cool air is sucked
from the back of the microwave oven case 20 and is led
to the air passage 207 from the opening 206a provided
in the back plate 206. Further, the air is led therefrom to
the back of the control portion 40. After the control board
of the control portion 40 is cooled, the air having cooled
the board is exhausted from a cutout 40a (FIG. 9) pro-
vided in the bottom of the control portion 40.

[0081] Thus, in the microwave oven 10 according to
the invention, the control portion 40 is mounted in the
upper front portion thereof. Thus, it is unnecessary for a
user to squat down each time he operates operating but-
tons. Consequently, the operability of the control portion
isimproved. Also, air is exhausted from a cooling air blow-
out space constituted by a cutout between the control
portion 40 and the front surface of the microwave oven
case 20. Thus, there is no need for providing an additional
exhaust opening. Consequently, a large internal space
of the heating chamber can be ensured. Also, the air is
exhausted at the upper front portion of the oven. There-
fore, the dust is not blown up, so that the kitchen is kept
clean.

[0082] FIG. 10is a perspective view that illustrates the
microwave oven in which the control portion shown in
FIG. 8 is mounted, and that is taken from behind. In FIG.
10, reference numeral 10 designates a microwave oven
that roughly comprises a microwave oven case 20 and
an opening/closing door 30. Under the back plate 206
thereof, the microwave oven case 20 includes an intake
fan 201 adapted to take in air into the microwave oven
case 20, a cover 202 adapted to cover the intake fan 201,
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and a guide plate 203 adapted to feed air, which is con-
tained in the cover 202, to an upper part of the case 20.
The cover 202 is downwardly opened. When the intake
fan 201 rotates, cool air is sucked from the opening and
enters the cover 202. The cool air flows in the guide plate
203 and is fed to the upper part of the case 20. An opening
206a (FIG. 8) is provided in a part of the back plate 206
of the case 20, with which part the guide plate 203 is
brought into contact. The air having reached the upper
part flows through the opening 206a into the ceiling space
of the case 20. In the ceiling space, a partition plate 204
(FIG. 10) is provided in parallel to a side surface of the
case 20 to be spaced therefrom by a predetermined in-
terval. Also, a partition plate 205 is provided in contact
with the partition plate 204 and in parallel to the control
portion 40 to be spaced therefrom by a predetermined
interval. Air flows through an air passage 207 formed
between a side wall of the case 20 and the partition plate
and advances to the front of the case 20. Then, the air
flows through an air passage formed between the front
plate 22 and the partition plate 205 and then passes
through the opening 22a provided in the front plate 22.
Thus, the air enters the rear side of the control portion 40.
[0083] These partition plates 204 and 205 prevent the
air, which has flowed into the ceiling space, from being
mixed with hot air discharged from a cooling system dis-
charge opening 28 (FIG. 8) to a ceiling discharge space
209 after cooling an outer periphery of the heating cham-
ber thatis another cooling system. Therefore, the air hav-
ing cooled, which is discharged from the cutout of the
control portion 40, is prevented from being hot (equal to
or higher than 90 degrees). Consequently, there is en-
tirely no fear that a user gets scalded. Incidentally, the
hot air discharged from the cooling system discharge
opening 28 (FIG. 8) to the ceiling discharge space 209
after cooling the outer periphery of the heating chamber,
which is another cooling system, is further upwardly led
or rises and flows through the back of the case of the
electromagnetic cooker and is upwardly exhausted from
a rear corner portion.

[0084] FIG. 11 is a perspective view that illustrates the
microwave oven shown in FIG. 10 in a state in which the
control portion 40 is removed therefrom, and that is taken
from front. Air having entered the ceiling space of the
case 20 from the opening 206a provided at the upper
corner portion of the back plate 206 flows through the
passage 207 and enters the control portion 40 from the
opening 22a of the front plate 22.

[0085] The air having entered the control portion 40
cools the control board 49 (FIG. 9) on which many exo-
thermic components are mounted. Thereafter, the air is
exhausted from the cutout 49a (FIG. 9) provided in the
bottom of the control portion 40.

[0086] FIG. 12is an upward view of the control portion
mounted in the microwave oven casing.

[0087] As is understood from this figure, the gap be-
tween the control portion 40 and the microwave oven
case 20 is formed by the cutout 40a of the control portion
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40. Thus, the air having cooled the control board 49 (FIG.
9) is exhausted from this cutout 40a to the front of the
case 20.

[0088] Therefore, when the opening/closing door is
opened, hot water vapor spills out of the heating chamber
23. The air curtain due to the air flow exhausted from the
cutout 40a prevents water vapor from approaching the
control portion 40, and from hitting against and fogging
the liquid crystal display portion. Also, water vapor is pre-
vented from entering the control portion 40 and from
causing malfunction of an electronic component.
[0089] As described above, the cutout 40a is provided
in the bottom portion 41 of the control portion 40 accord-
ing to the invention. The invention is not limited to this
embodiment. Needless to say, in a case where elongated
holes as shown in FIGS. 13 and 15 are provided therein,
similar advantages can be obtained.

[0090] FIG. 13isaperspective view of a control portion
of a first modification, taken from behind.

[0091] In this figure, reference character 40’ desig-
nates a control portion according to the first modification,
reference numeral 49 denotes a control board, and ref-
erence character 40b designates one elongated hole
(slit) provided along the edge of the bottom portion 41 of
the control portion 40b’. The area of the elongated slit
40b is set to be equal to the area of the cutout 40a shown
in FIG. 9.

[0092] Consequently, as is seen from FIG. 14 that is
an upward view of the controller 40’, air having cooled
the control board in the control portion 40’ is exhausted
outside the microwave oven from the elongated hole 40b
of the bottom portion 41 of the control portion 40’, so that
an air curtain is formed. Therefore, even when the open-
ing/closing door is opened, and when hot water vapor
spills out of the heating chamber 23, an air curtain due
to the air flow exhausted from the cutout 40b prevents
water vapor from approaching the control portion 40’ and
from hitting against and fogging the liquid crystal display
portion.

[0093] Also, FIG. 15 is a perspective view of a control
portion of a second modification, taken from behind.
[0094] In this figure, reference  character
40" designates a control portion according to the second
modification, reference numeral 49 denotes a control
board, and reference character 40c designates a plurality
of elongated holes provided along the edge of the bottom
portion 41 of the control portion 40. The total area of the
elongated holes 40c is set to be equal to the area of the
cutout 40a shown in FIG. 9. In this case, it is advisable
to set the length of a component, which needs especially
strong cooling, for example, an elongated hole provided
in the bottom portion of the liquid crystal display to be
longer than those of other components. Consequently,
the strength of the case for the control portion can be
increased, as compared with the case of employing the
one elongated hole as shown in FIG. 13.

[0095] The advantages of the divided elongated holes
are similar to those of the elongated hole shown in FIG.
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13. Air having cooled the control board in the control por-
tion 40 is exhausted outside the microwave oven from
each of the elongated holes 40c of the bottom portion 41
of the control portion 40", so that an air curtain due to the
air flow is formed. Therefore, even when the opening/
closing door is opened, and when hot water vapor spills
out of the heating chamber 23, an air curtain due to the
air flow exhausted from the cutout 40c prevents water
vapor from approaching the control portion 40" and from
hitting against and fogging the liquid crystal display por-
tion.

[0096] Although the invention has been described in
the foregoing description in a case where the invention
is applied to the built-in type microwave oven, the air
curtain due to the air flow exhausted from the cutout of
the control portion according to the invention does not
have the advantages only in the case where the invention
is applied to the built-in type microwave oven. Needless
to say, similar advantages can be obtained in a case
where the invention is applied to a control portion of an
independent single microwave oven.

[0097] Therefore, even in the single microwave oven
adapted to heat-treat an object, which is to be heated,
by supplying high frequency waves to a heating chamber,
a cutout or an elongated hole, which extends in a length
direction of a control portion, is preliminarily formed in
the bottom portion of the control portion. Further, the con-
trol portion is mounted in the upper front portion of the
microwave oven. Thus, a space adapted to blow out a
cooling air, which is constituted by the cutout or the elon-
gated hole, can be formed between the control portion
and the microwave oven. Consequently, in a case where
air supplied from the air blowing portion is led from the
back of the control portion into the control portion, and
where the air having cooled the control board is exhaust-
ed from the cooling air blowout space, an air curtain is
formed between the control portion and the heating
chamber. Thus, even when the opening/closing door is
opened, and when hot water vapor spills out of the heat-
ing chamber 23, the air curtain due to the air flow ex-
hausted from the cutout or the elongated hole prevents
water vapor from approaching the control portion, and
from hitting against and fogging the liquid crystal display
portion. Also, water vapor is prevented from entering the
control portion and from causing malfunction of an elec-
tronic component.

[0098] 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.

[0099] The present application is based on Japanese
Patent Application Nos. 2003-169452 and 2003-169383
filed June 13, 2003, which are hereby incorporated by
reference herein.
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Industrial Applicability

[0100] As described above, a built-in type microwave
oven according to the invention described in claim 1, is
configured to have a heating chamber adapted to accom-
modate an object to be heated, a high frequency gener-
ating portion adapted to supply high frequency waves
into the heating chamber, a control portion including a
control board adapted to control the microwave oven,
and an air blowing portion adapted to blow a cooling air
into the control portion, and also configured to heat-treat
the object by supplying high frequency waves to the heat-
ing chamber. This built-in type microwave oven features
that the control portion is constituted by a kangaroo pock-
et control portion extending in a length direction, that the
kangaroo pocket control portion is mounted in an upper
front portion of the microwave oven, that air supplied from
the air blowing portion is led from a back of the kangaroo
pocket control portion into the kangaroo pocket control
portion, and that air having cooled the control board is
exhausted from a rotating space of the kangaroo pocket
control portion. Thus, itis unnecessary for a user to squat
down each time he operates operating buttons. Conse-
quently, the operability is improved. Further, air is ex-
hausted from the rotating space of the kangaroo pocket
control portion. Thus, there is no need for providing a
separate exhaust opening. Further, the microwave oven
is prevented from being bulky. Also, an air curtain is
formed. This prevents the liquid crystal display of the kan-
garoo pocket control portion from being fogged.

[0101] A built-in type microwave oven according to the
invention described in claim 2 features that the air blowing
portion is provided at a rear side of the microwave oven.
Thus, the intake opening and the exhaust opening are
provided in the rear surface and the front surface of the
microwave oven separately from each other. Conse-
quently, warm air outputted from the exhaust opening is
not sucked. The efficiency in cooling is enhanced.
[0102] A built-in type microwave oven according to the
invention described in claim 3 features that air supplied
from the air blowing portion is led to a ceiling space of
the heating chamber, and that the air is led therefrom to
the back of the kangaroo pocket control portion. Thus,
the ceiling of the microwave oven is cooled.

[0103] A built-in type microwave oven according to the
invention described in claim 4 features that the micro-
wave oven further comprises a guide member provided
at a rear side of a back plate of the microwave oven and
adapted to lead air, which is supplied from the air blowing
portion, to a corner portion of the ceiling space, a first
partition plate provided at a side of the ceiling space and
erected in parallel to a side surface of the microwave
oven to be spaced therefrom by a predetermined interval,
and a second partition plate configured to be in contact
with the first partition plate, and erected to be spaced
from the kangaroo pocket control portion by a predeter-
mined interval.

[0104] With this configuration, the sucked cool air is
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prevented from being mixed with hot air having cooled
the outer periphery of the heating chamber. Also, the hot
air is prevented from reaching the control board. Thus,
the control board is cooled by the sucked cool air.
[0105] A built-in type microwave oven according to the
invention described in claim 5 features that a cutout or
an elongated hole extending in a length direction of the
control portion is formed in a bottom part of the control
portion, that the control portion is mounted in an upper
front portion of the microwave oven to thereby form a
cooling air blowout space, which is constituted by the
cutout or the elongated hole, between the control portion
and a front surface of the microwave oven. Thus, the
control portion is mounted in the upper front portion of
the microwave oven. Thus, it is unnecessary for a user
to squat down each time he operates operating buttons.
Consequently, the operability is improved. Further, air is
exhausted from a cooling air blowout space, which is
constituted by a cutout or an elongated hole, between
the control portion and the front surface of the microwave
oven. Thus, there is no need for providing a separate
exhaust opening. Further, the microwave oven is pre-
vented from being bulky. Also, an air curtain is formed.
This prevents the liquid crystal display of the kangaroo
pocket control portion from being fogged.

[0106] A built-in type microwave oven according to the
invention described in claim 6 features that the air blowing
portion is provided at a rear side of the microwave oven.
Thus, the intake opening and the exhaust opening are
provided in the rear surface and the front surface of the
microwave oven separately from each other. Conse-
quently, warm air outputted from the exhaust opening is
not sucked. The efficiency in cooling is enhanced.
[0107] A built-in type microwave oven according to the
invention described in claim 7 features that air supplied
from the air blowing portion is led to a ceiling space of
the heating chamber, and that the air is led therefrom to
the back of the control portion. Thus, the ceiling of the
microwave oven is cooled.

[0108] A built-in type microwave oven according to the
invention described in claim 8 features that the micro-
wave oven further comprises a guide member provided
at a rear side of an inner wall of the heating chamber and
adapted to lead air, which is supplied from the air blowing
portion, to a corner portion of the ceiling space, a first
partition plate provided at a side of the ceiling space and
erected in parallel to a side surface of the microwave
oven to be spaced therefrom by a predetermined interval,
and a second partition plate configured to be in contact
with the first partition plate, and erected to be spaced
from the kangaroo pocket control portion by a predeter-
mined interval. Thus, the sucked cool air is prevented
from being mixed with hot air having cooled the outer
periphery of the heating chamber. Also, the hot air is pre-
vented from reaching the control board. Thus, the control
board is cooled by the sucked cool air.

[0109] According to the invention described in claim 9,
even in a single microwave oven, an air curtain is formed
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between the control portion and the heating chamber.
Thus, even when the door is opened, and when hot water
vapor spills out of the heating chamber, the air curtain
due to the air flow exhausted from the cutout or the elon-
gated hole prevents water vapor from approaching the
control portion, and from hitting against and fogging the
liquid crystal display portion. Also, water vapor is pre-
vented from entering the control portion and from causing
malfunction of an electronic component.

Claims
1. A built-in type microwave oven comprising:

a heating chamber adapted to accommodate an
object to be heated by supplying high frequency
waves to said heating chamber;

a high frequency generating portion adapted to
supply high frequency waves into said heating
chamber;

a control portion including a control board adapt-
ed to control said microwave oven; and

an air blowing portion adapted to blow a cooling
air into said control portion,

wherein said control portion is constituted by a
kangaroo pocket control portion extending in a
length direction;

said kangaroo pocket control portion is mounted
in an upper front portion of said microwave oven;
air supplied from said air blowing portion is led
from a back of said kangaroo pocket control por-
tion into said kangaroo pocket control portion;
and

air having cooled said control board is exhaust-
ed from a rotating space of said kangaroo pocket
control portion.

2. The microwave oven according to claim 1, wherein
said air blowing portion is provided at a rear side of
said microwave oven.

3. The microwave oven according to claim 2, wherein
air supplied from said air blowing portion is led to a
ceiling space of said heating chamber; and
the air is led therefrom to the back of said kangaroo
pocket control portion.

4. The microwave oven according to claim 3, further
comprising:

aguide member provided at a rear side of a back
plate of said microwave oven and adapted to
lead air, which is supplied from said air blowing
portion, to a corner portion of said ceiling space;
a first partition plate provided at a side of said
ceiling space and erected in parallel to a side
surface of said microwave oven to be spaced
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therefrom by a predetermined interval; and

a second partition plate configured to be in con-
tact with said first partition plate, and erected to
be spaced from said kangaroo pocket control
portion by a predetermined interval.

5. A built-in type microwave oven comprising:

a heating chamber adapted to accommodate an
object to be heated by supplying high frequency
waves to said heating chamber;

a high frequency generating portion adapted to
supply high frequency waves into said heating
chamber;

a control portion including a control board adapt-
ed to control said microwave oven; and

an air blowing portion adapted to blow a cooling
air into said control portion,

wherein a cutout or an elongated hole extending
in a length direction of said control portion is
formed in a bottom part of said control portion;
said control portion is mounted in an upper front
portion of said microwave oven to thereby form
a cooling air blowout space, which is constituted
by said cutout or said elongated hole, between
said control portion and a front surface of said
microwave oven;

air supplied from said air blowing portion is led
from a back of said control portion into said con-
trol portion; and

the air having cooled said control board is ex-
hausted from said cooling air blowout space.

The microwave oven according to claim 5, wherein
said air blowing portion is provided at a rear side of
said microwave oven.

The microwave oven according to claim 6, wherein
air supplied from said air blowing portion is led to a
ceiling space of said heating chamber; and

the air is led therefrom to the back of said kangaroo
pocket control portion.

The microwave oven according to claim 7, further
comprising:

a guide member provided at a rear side of an
inner wall of said heating chamber and adapted
to lead air, which is supplied from said air blow-
ing portion, to a corner portion of said ceiling
space;

a first partition plate provided at a side of said
ceiling space and erected in parallel to a side
surface of said microwave oven to be spaced
therefrom by a predetermined interval; and

a second partition plate configured to be in con-
tact with said first partition plate, and erected to
be spaced from said kangaroo pocket control
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portion by a predetermined interval.
9. A microwave oven comprising:

a heating chamber adapted to accommodatean 6
object to be heated by supplying high frequency
waves to said heating chamber;

a high frequency generating portion adapted to
supply high frequency waves into said heating
chamber; 10
a control portion including a control board adapt-

ed to control said microwave oven; and

an air blowing portion adapted to blow a cooling

air into said control portion,

wherein a cutout or an elongated hole extending 75
in a length direction of said control portion is
formed in a bottom part of said control portion;

said control portion is mounted in an upper front
portion of said microwave oven to thereby form

a cooling air blowout space, which is constituted 20
by said cutout or said elongated hole, between
said control portion and a front surface of said
microwave oven;

air supplied from said air blowing portion is led
from a back of said control portion into said con- 25
trol portion; and

the air having cooled said control board is ex-
hausted from said cooling air blowout space.
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