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@ Heating apparatus enclosed in a cabinet during its use.

@ A cabinet (24) for enclosing a heating apparatus
such as a microwave oven is disclosed. The cabinet
(24) encloses the body (11) of the heating apparatus
and is held on a room wall. An air flow path (30) is
formed between the apparatus body (11) and the
cabinet (24). The cabinet (24) has an inlet (33) in its
lower front and an outlet (34) in its upper front. A
transverse fan (35) is disposed in the air flow path
(30). Side plates (24d, 24e) of the cabinet (24) are
protruded rearwards such that a space (S) is defined
between the rear wall (24b) and the room wall. A
suction opening (36) is formed in the rear wall (24b)
of the cabinet (24) to correspond to suction ap-
ertures (21) of the component chamber (13). When a
cooling fan (20) and the fan (35) are driven, outside
air is drawn in through the inlet (33) and the suction
opening (36) so that electrical components in the
component chamber (13) are sufficiently cooled by
the air.
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This invention relates to a heating apparatus
such as microwave ovens, and more particularly to
such a heating apparatus which is enclosed, in its
use, in a cabinet mounted so that its rear is abutted
against a wall of the kitchen or the like.

A microwave oven with an oven function, for
example, is sometimes mounted, in its use, on the
outer bottom of a cupboard hung on a room wall as
well as placed on a stand. When the microwave
oven is conventionally mounted on the outer bot-
tom of the cupboard, a body 1 of the microwave
oven is enclosed in a cabinet 2 having the height
and depth larger than the microwave oven body 1
and the top of the cabinet 2 is fixed to the outer
bottom of the cupboard 4 with its rear abutted
against the room wall 3, as shown in FIG. 9.

A fan disposed in a component chamber de-
fined in the body 1 is driven for the cooling of
electrical components such as a magnetron during
operation of the microwave oven, so that cooling air
is drawn in through suction apertures formed in the
rear of the microwave oven. After the electrical
components have been cooled, the air is dis-
charged through an exhaust aperture formed in the
top of the microwave oven body 1. Further, the
interior of the cabinet 2 needs to be cooled during
the heating operation and in particular, during the
oven mode since the air in the cooking chamber 4
is heated to a high temperature.

In view of the foregoing, an air flow path 5 is
defined to extend through the upper, lower and rear
spaces between the cabinet 2 and the microwave
oven body 1. Further, another fan 6 is provided in
the air flow path 5 so that air is drawn in through
lower louvers 7 and exhausted through upper
louvers 8.

In the above conventional construction, how-
ever, a sectional area of the air flow path 5 is
increased so that a volume of air necessary for the
cooling of the electrical components such as the
magnetron is ensured. As a result, the depth of the
cabinet 2 is increased. Further, the rear of the
cabinet 2 is abutted against the room wall 3, high
temperature heat induced in the cabinet 2 is trans-
mitted to the room wall 3 during the oven mode,
particularly, resulting in increase in the atmospheric
temperature of the room wall 3.

Therefore, an object of the present invention is
to provide a heating apparatus which is enclosed,
in its use, in a cabinet having a reduced depth and
wherein a sufficient cooling capacity can be en-
sured and the temperature of the room wall can be
prevented from being increased.

The present invention provides a heating ap-
paratus comprising an apparatus body having
therein a heating chamber in which food is heated
and a component chamber in which electrical com-
ponents are disposed, the apparatus body being
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enclosed, in use, in a cabinet mounted so as to be
abutted against a room wall, characterized by an
air flow path continuously extending along a bot-
tom, rear and ceiling of the apparatus body be-
tween the cabinet and the apparatus body en-
closed in the cabinet, an inlet formed in the lower
front of the cabinet and communicating with the air
flow path, an outlet formed in the upper front of the
cabinet and communicating with the the air flow
path, a fan disposed in the air flow path for circulat-
ing air, and means for defining a space between
the room wall and the rear wall of the cabinet when
abutted against the room wall.

According to the above-described construction,
the space is defined between the room wall and
the rear wall of the cabinet by the space defining
means provided on the side walls of the cabinet.
Consequently, the temperature of the room wall
can be prevented from being increased even if the
air flow path between the rear of the apparatus
body and the inner rear wall of the cabinet is
narrowed.

In the above-described construction, the cabi-
net may have in the rear wall a suction opening
communicating with the air flow path. The cooling
air is drawn in both from the inlet formed in the
lower front of the cabinet and from the suction
opening. A sufficient air volume is thus provided for
the cooling. Consequently, a sufficient cooling ca-
pacity can be ensured even if the air flow path
between the rear of the apparatus body and the
inner rear wall of the cabinet is narrowed.

The suction opening may be located so as fo
correspond to suction apertures formed in the rear
of the apparatus body so that air is introduced into
the component chamber of the heating apparatus.
The suction of the cooling air into the component
chamber can be efficiently performed through the
suction opening. Consequently, the electrical com-
ponents in the component chamber can be cooled
efficiently.

The body of the heating apparatus may have in
the ceiling an exhaust aperture through which air in
the component chamber is exhausted to the air
flow path side. In this case, the air can be ex-
hausted from the component chamber by effective
use of the air flow path. Consequently, the cooling
of the electrical components in the component
chamber can be improved. In this regard, the fan
may be disposed on the ceiling of the apparatus
body and two exhaust apertures may be formed to
be located at opposite sides of the fan respectively.
The cooling operation can be performed uniformly
in the right-hand and left-hand sides of the appara-
tus body. As a result, the air flow path at each side
of the apparatus body can be narrowed or elimi-
nated.
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The apparatus body may include an exhaust
duct provided for introducing air in the heating
chamber to the air flow path. The air in the heating
chamber can be exhausted simultaneously with
exhaustion of the cooling air from the component
chamber. Furthermore, a partition plate may be
provided in the air flow path for preventing back
flow of the air exhausted from an outlet of the
exhaust duct to the exhaust aperture. Even when
steam is contained in the air exhausted from the
heating chamber into the air flow path through the
exhaust duct, the steam can be prevented from
flowing back into the component chamber. Con-
sequently, deterioration of the electrical compo-
nents in the component chamber due fo the steam
can be prevented.

The invention will be described, merely by way
of example, with reference to the accompanying
drawings, in which:

FIG. 1 is a longitudinally sectional side view of a

cabinet and a heating apparatus enclosed in the

cabinet in accordance with an embodiment of
the invention;

FIG. 2 is an exploded view of the cabinet and

the heating apparatus;

FIG. 3 is a plan view of the cabinet enclosing

the heating apparatus;

FIG. 4 is a perspective view of the cabinet

enclosing the heating apparatus, for the purpose

of showing the mounting of the cabinet on a

cupboard;

FIG. 5 is a view similar to FIG. 1 showing

another embodiment of the invention;

FIG. 6 is a perspective view of the upper portion

of the heating apparatus;

FIG. 7 is a partially broken perspective view of

the upper portion of the heating apparatus as
taken from its rear;

FIG. 8 is a front view of the cabinet enclosing

the heating apparatus; and

FIG. 9 is a longitudinally sectional view of a

cabinet enclosing a heating apparatus in accor-

dance with the prior art.

A first embodiment of the present invention will
be described with reference to FIGS. 1 to 4. The
invention has been applied to a high mount type
microwave oven having oven and grill functions in
the embodiment.

A body 11 of the microwave oven will be first
described in brief. The body 11 comprises a rec-
tangular outer casing 12 defining an outer wall of
the body 11, a heating chamber (not shown) and a
component chamber 13 both defined in the outer
casing 12 to be disposed transversely. A ceiling 14
serves as those of both the heating chamber and
the component chamber 13, as shown in FIG. 1. A
door 15 is mounted on the front of the heating
chamber to be openable for placing food in and
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taking it out of the heating chamber, as shown in
FIG. 4. An operation panel 16 including various
switches is disposed on the front of the component
chamber 13.

In the component chamber 13 are provided a
magnetron 17 for supplying microwaves into the
heating chamber, a high voltage transformer 18, a
high voltage capacitor 19 and the like. A cooling
fan 20 is provided at the rear interior of the compo-
nent chamber 13 for cooling the electrical compo-
nents such as the magnetron 17. The cooling fan
20 comprises a fan blade and an electric motor.
Suction apertures 21 are formed in the rear of the
outer casing 12 of the body 11 so as to be posi-
tioned behind the cooling fan 20, as shown in FIG.
2. The cooling fan 20 is driven so that a cooling air
outside the body 11 is drawn in through the suction
apertures 21 to be used for the cooling of the
electrical components such as the magnetron 17.
The cooling air, after having passed the magnetron
17, flows through a duct 22 to be exhausted from
an opening (not shown) of the ceiling 14 upwardly
or into a space between the ceiling 14 and the
outer casing 12. A part of the cooling air is sup-
plied into the heating chamber through the duct 22
in the range mode.

A grill heater 23 having an outer pipe formed
from ceramic is disposed near the ceiling 14 in the
heating chamber, as shown in FIG. 1. An oven
heater (not shown) is disposed in the rear interior
of the heating chamber.

The microwave oven body 11 constructed as
described above is enclosed in a cabinet 24 and
then, the cabinet 24 is mounted on the outer bot-
tom of a cupboard 26 hung on a room wall 25 of
the kitchen, for example.

The cabinet 24 has the height and width slight-
ly larger than the microwave oven body 11 and a
front opening and is formed into the shape of a
rectangular box. A mounting plate 27 is provided at
the lower interior of the cabinet 24 so that the
microwave oven body 11 is placed on the mount-
ing plate 27. Two movable rail members 29 are
mounted on the top of the cabinet 24 so as to be
engaged with respective fixed rail members 28
mounted on the outer bottom of the cupboard 26,
as shown in FIGS. 3 and 4.

An air flow path 30 is defined between the
microwave oven body 11 and the cabinet 24 in the
condition that the body 11 is enclosed in the cabi-
net 24, as is shown in FIG. 1. The air flow path 30
extends from under the bottom of the body 11 and
the rear of the body 11 to the space over the top of
the body 11. Decorative panels 31 and 32 are
mounted on the upper and lower front portions of
the cabinet 24 respectively. Each decorative panel
31, 32 includes a plurality of louvers and slits
extending transversely substantially a full width of
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the apparatus body 11. The slits of the lower
decorative panel 32 serves as an inlet 33 commu-
nicating with the air flow path 30 and the slits of the
upper decorative panel 31 serves as an outlet 34
communicating with the air flow path 30.

A fan 35 is provided in the air flow path 30 as
shown in FIG. 1. The fan 35 may be a transverse
fan, for example, and is mounted on the top of the
body 11 to be arranged transversely. Upon drive of
the fan 35, air is drawn in from the inlet 33 and
flows through the air flow path 30 foward the outlet
34. Two exhaust apertures 38 and 39 are formed in
the top of the body 11 to be located at opposite
sides of the fan 35 respectively, as is shown in
FIG. 2. The air in the body 11 is exhausted through
the exhaust apertures 38, 39 into the air flow path
30.

The cabinet 24 comprises a bottom plate 24a,
a rear plate 24b, a top plate 24c and two side
plates 24d and 24e. In the embodiment, the side
plates 24d, 24e extend beyond the rear plate 24b,
as shown in FIGS. 2 and 3 such that portions 24f,
24g of the side plates 24d, 24e protruding beyond
the rear plate 24b serve as space defining means.

The rear plate 24b has a generally rectangular
suction opening 36, as shown in FIG. 2. The posi-
tion of the suction opening 36 corresponds to that
of the suction apertures 21 of the body 11. In the
embodiment, the side plates 24d, 24e of the cabi-
net 24 serves as side plates of the outer casing 12
of the microwave oven body 11.

In mounting the cabinet 24 enclosing the body
11 on the cupboard 26 hung on the room wall 25,
the movable rail members 29 are inserted into the
fixed rail members 28 secured on the outer bottom
of the cupboard 26 and moved rearwardly until it
abuts against the room wall 25, as is shown in FIG.
4. A space S is defined between the rear plate 24b
of the cabinet 24 and the room wall 25 by the
space defining means 24f, 24g when the rear
edges of the side plates 24d, 24e abut against the
room wall 25, as shown in FIGS. 1 and 3.

In operation, the cooling fan 20 in the compo-
nent chamber 13 of the body 11 and the fan 35
disposed in the air flow path 30 are driven during
execution of the heating. An outside air is drawn
into the air flow path 30 through the inlet 33 of the
decorative panel 32 to serve as the cooling air, as
shown by void arrows in FIG. 1. The cooling air
flows through the air flow path 30 to serve to cool
the components such as the magnetron 17 in the
component chamber 13, the outer casing 12 of the
body 11 and the cabinet 24. Thereafter, the cooling
air is exhausted outwards from the outlet 34. Si-
multaneously, the outside air is also drawn in
through the space S defined between the rear plate
24b and the room wall 25, the suction opening 36
formed in the rear plate 24b and the suction ap-
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erfures 21 in turn to serve as the cooling air.
Accordingly, a sufficient volume of cooling air is
ensured since the cooling air is thus drawn in both
from the inlet 33 and from the suction opening 36.
In particular, since the suction opening 36 is posi-
tioned immediately behind the suction apertures
21, the air is efficiently drawn in from the suction
opening 36. Consequently, the cooling effect for
the components such as the magnetron 17 in the
component chamber 13 can be improved.

The inventors made an experiment to study the
difference in the temperature of the magnetron 17
between the cabinet having the suction opening 36
and that without the suction opening 36. According
to the experiment, the temperature of the mag-
netron 17 is 210° C (efficiency of 50% or above) in
the case of the microwave oven with the suction
opening 36 while it is 240 ° C (efficiency of 48%) in
the case of the microwave oven without the suction
opening 36.

According to the above-described embodiment,
the outside air is drawn in from the suction opening
36 through the space S as well as from the inlet
33. Consequently, a sufficient volume of air can be
ensured for the cooling of the components in the
component chamber 13, the cabinet 24 and the
like. Although a large air flow path is necessitated
behind the body of the microwave oven in the prior
art, a sufficient cooling capacity can be ensured in
the embodiment even when the air flow path 30 is
narrowed behind the body 11. Consequently, the
depth of the cabinet 24 can be reduced.

Further, as the result of provision of the space
S between the rear plate 24b and the room wall 25,
an amount of heat transferred to the room wall 25
can be reduced as compared with the prior art
wherein an overall rear of the cabinet is in close
contact with the room wall. Consequently, the in-
crease in the temperature of the room wall can be
restrained.

Although the suction opening 36 is positioned
behind the suction apertures 21 in the foregoing
embodiment, the same effect can be achieved as
in the foregoing embodiment, even when the suc-
tion opening 36 is formed in any portion of the rear
plate 24b. Further, although the space defining
means 24f, 24g extend rearwardly from the side
plates 24d, 24e of the cabinet respectively, such
space defining means may be provided at four
corners of a flat rear plate respectively.

FIGS. 5 through 8 illustrate a second embodi-
ment of the invention. A temperature sensor 44 for
the temperature control is provided on the ceiling
14a of the heating chamber. The temperature sen-
sor 44 is inserted into the ceiling 14a to be moun-
ted in position. A partition plate 45 is mounted on
the upper side of the ceiling 14a so as to squarely
surround the temperature sensor 44. Referring fur-
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ther to FIG. 7, an exhaust duct 46 is mounted on
the right-hand side wall of the heating chamber for
the purpose of exhausting the air from the heating
chamber outside the body 11. The duct 46 has air
outlets 46a open to the outside at the upper rear of
the body 11.

Two exhaust apertures 38, 39 are formed in the
top of the body 11 or in the top 12a of the outer
casing 12 to be located at opposite sides of the fan
35 respectively, as shown in FIGS. 6 and 7. The air
in the body 11 or in the space between the ceiling
14a and the top 12a is exhausted through the
exhaust apertures 38, 39 into the air flow path 30.
A partition plate 40 is mounted between the air
outlets 46a and the exhaust aperture 38 on the top
12a.

In operation, the cooling fan 20 in the compo-
nent chamber 13 of the body 11 and the fan 35
disposed in the air flow path 30 are driven during
execution of the heating. The outside air is drawn
into the air flow path 30 through the inlet 33 of the
decorative panel 32 and further introduced into the
component chamber 13 through the suction ap-
ertures 21 formed in the rear wall of the body 11,
as shown by void arrows in FIG. 5. The air serves
fo cool the components such as the magnetron 17
in the component chamber 13 and thereafter, the
air is exhausted into the space between the ceiling
14a and the top 12a of the outer casing 12 through
the duct 22 and an opening 14b (FIG. 6) formed in
the ceiling 14. Accordingly, the outer and inner
casings 12, 14 and the like are also cooled by the
cooling air. The air exhausted into the space be-
tween between the ceiling 14a and the top 12a is
further exhausted into the upper portion of the air
flow path 30 to be finally exhausted outside
through the outlet 34.

In the above-described embodiment, the effi-
cient cooling can be performed by the fan 35. The
cooling can be performed uniformly in the right-
hand and left-hand sides of the body 11 or the
cabinet 24 since the exhaust apertures 38, 39 are
positioned at opposite sides of the fan 35 respec-
tively. Although the temperature sensor 44 is dis-
posed in the space between the ceiling 14a and
the top 12a of the outer casing 12, it is not influ-
enced by the air flowing through the space since it
is surrounded by the partition plate 45. Conse-
quently, the temperature of the atmosphere in the
heating chamber can be accurately detected by the
temperature sensor 44.

A part of the cooling air is supplied into the
heating chamber through the duct 22 and exhaust-
ed outside the body 11 through the exhaust duct
46 in the range mode, for example. The air ex-
hausted from the heating chamber contains steam
or the like induced in it. Accordingly, the electrical
components may be damaged when the air con-
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taining steam flows back into the component cham-
ber 13. In the embodiment, however, the partition
plate 40 is mounted between the air outlets 46a
and the exhaust aperture 38 on the top 12a. The
partition plate 40 prevents the air containing steam
or the like from flowing back into the component
chamber when the air is exhausted from the ex-
haust duct 46 to the air flow path 30 through the
exhaust aperture 38.

According to the above-described embodiment,
high cooling efficiency can be achieved by the fan
35 disposed in the air flow path 30. Further, the
cooling can be performed uniformly in the right-
hand and left-hand sides of the body 11 or the
cabinet 24. Accordingly, although the air flow path
is necessitated at the right-hand and left-hand
sides of the body of the microwave oven in the
prior art, the increase in the temperature of each
side wall can be restrained without the air flow path
at the right-hand and left-hand sides of the body in
the embodiment. Consequently, the width of the
cabinet can be reduced and space saving can be
enhanced.

Furthermore, the partition plate 40 is mounted
between the air outlets 46a and the exhaust ap-
erture 38 on the top 12a. Accordingly, even when
the steam is exhausted with the air from the heat-
ing chamber through the exhaust duct 26, the
steam can be prevented from flowing back into the
body 11 through the exhaust aperture 38, which
prevents a bad influence of the steam upon the
electrical components in the component chamber.

The partition plate 40 may or may not be
provided. The above-described object can be
achieved without provision of the partition plate 40.
Further, although the invention is applied to the
microwave oven with oven and grill functions in the
embodiments, it may be applied to the other heat-
ing apparatuses.

The foregoing disclosure and drawings are
merely illustrative of the principle of the present
invention and are not to be interpreted in a limiting
sense. The only limitation is to be determined from
the scope of the appended claims.

Claims

1. A heating apparatus comprising an apparatus
body (11) having therein a heating chamber in
which food is heated and a component cham-
ber (13) in which electrical components are
disposed, the apparatus body (11) being en-
closed, in use, in a cabinet (24) mounted so as
to be abutted against a room wall (25), char-
acterized by an air flow path (30) continuously
extending along a bottom, rear and ceiling of
the apparatus body (11) between the cabinet
(24) and the apparatus body (11) enclosed in
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the cabinet (24), an inlet (33) formed in the
lower front of the cabinet (24) and commu-
nicating with the air flow path (30), an outlet
(34) formed in the upper front of the cabinet
(24) and communicating with the the air flow
path (30), a fan (35) disposed in the air flow
path (30) for circulating air, and means (24f,
24g) for defining a space (S) between the
room wall and the rear wall of the cabinet (24)
when abutted against the room wall (25).

A heating apparatus according to claim 1,
characterized in that the space defining means
(241, 24q) are formed by rearwardly protruding
the opposite side walls of the cabinet (24).

A heating apparatus according to claim 1 or 2,
characterized in that the cabinet (24) has at the
rear wall a suction opening (36) communicating
with the air flow path (30).

A heating apparatus according to claim 3,
characterized in that the suction opening (36)
is located so as to correspond to suction ap-
ertures (21) formed in the rear of the apparatus
body (11) so that air is drawn into the compo-
nent chamber (13).

A heating apparatus according to claim 3 or 4,
characterized in that the fan (35) is disposed
nearer to the outlet (34) than to the inlet (33).

A heating apparatus according to any of claims
1 to 5, characterized in that the apparatus
body (11) has in the ceiling an exhaust ap-
erture (38) through which air in the component
chamber (13) is exhausted to the air flow path
side.

A heating apparatus according to claim 6,
characterized in that the fan (35) is disposed
on the ceiling of the apparatus body (11) and
two exhaust apertures (38, 39) are formed to
be located at opposite sides of the fan (35)
respectively.

A heating apparatus according to claim 7,
characterized in that the apparatus body (11)
includes an exhaust duct (46) provided for
introducing air in the heating chamber to the
air flow path (30) and a partition plate (40) is
provided in the air flow path (30) for preventing
back flow of the air from an outlet (46a) of the
exhaust duct (46) to the exhaust aperture (38).
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