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(54) THERMAL COOKER

(67)  There is provided a heating cooker including: a
heating chamber; a cooker body that has the heating
chamber; a door of the cooker body that performs an
opening operation and a closing operation with respect
to a heating chamber opening which is provided on a
front surface of the heating chamber; and damper unit
(5) that is provided on the cooker body and comes into
contact with the door before the door abuts on the cooker
body during the closing operation of the door. Damper
unit (5) includes damper (12) that has impact absorption
tip portion (12a) which is contracted by impact; and damp-

er holder (13) that holds damper (12) and is attached to
a heat insulation member which is disposed via space
between the damper holder and a wall surface of the
heating chamber. Damper unit (5) includes damper cap
(14) that is always pressed in a direction in which the
damper cap abuts on the door by impact absorption tip
portion (12a), abuts on the door during the closing oper-
ation of the door, and slides with damper holder (13), and
transfers impact during abutment on the door to impact
absorption tip portion (12a).
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a heating
cooker that heats and cooks an object to be heated which
is a heating object in a heating chamber by using dielec-
tric heating or the like, and particularly to a structure of
a door that opens and closes the heating chamber.

BACKGROUND ART

[0002] As a typical heating cooker used in general
households, there is a microwave oven which heats and
cooks using dielectric heating. As the microwave oven
in recent years, microwave ovens having an oven func-
tion by a heater and a steam function using steam along
with a function of performing dielectric heating by micro-
wave radiation into an object to be heated in a heating
chamber have spread to general households.

[0003] In the microwave oven used in general house-
holds, as described above, a configuration having multi-
ple functions is desired and further improvement in func-
tionality, miniaturization, and improvement in operability
are desired.

[0004] Inaheating cooker used in general households,
particularly in microwave ovens in the recent years, a
multifunctional configuration such as the microwave ov-
en function, the oven function, the steam function and
the like are stored compactly inside a small-sized cooker
casing. In addition, in such a microwave oven, since there
is a high heat region inside the cooker casing, it is nec-
essary to shut off heat from the high heat region for com-
ponents that are susceptible to high heat such as elec-
tronic components. In addition, depending on the com-
ponent, it is necessary to provide air cooling means such
as a fan, and thus to actively cool down the component.
Accordingly, in a highly functional heating cooker such
as a microwave oven, despite having many components,
component disposition is widely limited, which is an ob-
stacle to miniaturization.

[0005] Inthe microwave oven, a door which opens and
closes in order to bring an object to be heated into and
out of the heating chamber is an important element from
the viewpoint of operability by a user. In addition, in the
microwave oven, microwaves are radiated into the heat-
ing chamber during a dielectric heating operation. There-
fore, an opening and closing mechanism is provided be-
tween the door and the body which has a complicated
configuration and has a towing means for the door and
the body being reliably in contact with each other so as
to prevent leakage of the microwave. Further, a mecha-
nism thatinterlocks control of a heating operation accord-
ing to an opening and closing operation of the door is
provided in the door and the body so that the microwave
radiation is reliably stopped when the user opens the
door and the microwave radiation is in an enabled state
when the user closes the door, for example.
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[0006] As described above, in a multifunctional and
highly functional heating cooker, in order to achieve min-
iaturization, it is necessary to efficiently dispose many
components in a very small space. Accordingly, in the
multifunctional and highly functional heating cooker, in-
creasing operability and reliability while attaining minia-
turizationis animportantissue in order to further promote
the spread of the heating cooker.

[0007] In addition, in the heating cooker, in particular,
increasing the operability and reliability in the opening
and closing operation of the door which is frequently used
by the user is an important issue. For example, during a
closing operation of the door, on/off sound of a contact
of the control switch for interlocking with the heating op-
eration, collision sound generated when the door abuts
on a body side, and vibration generated during the colli-
sion therebetween is uncomfortable to the user.

[0008] As described above, although various propos-
als have been made for mechanisms for reducing un-
pleasant sound generated during the opening and clos-
ing operation of the door, there has been a problem that
the mechanism becomes large and complicate in order
to interlock with the opening and closing mechanism of
the door. Further, provision of such a mechanism within
the casing of a multifunctional, highly functional, and
small-sized heating cooker as described above is a major
obstacle to achievement of miniaturization thereof due
to limitation of disposition space and a disposition posi-
tion.

Citation List
Patent Literature
[0009]

PTL 1: Japanese Patent Unexamined Publication
No. 4-249091

PTL 2: Japanese Patent Unexamined Publication
No. 2002-39541

SUMMARY OF THE INVENTION

[0010] The presentdisclosure has been made to solve
the problems described above, andis to provide a heating
cooker that has an excellent operability by a user, has
high reliability, and has a small size by being capable of
reducing unpleasant sound generated during the closing
operation of the door, suppressing vibration during a clos-
ing operation of a door, and performing easy action with
respectto limitation of disposition space and adisposition
position.

[0011] According to the present disclosure, there is
provided a heating cooker including: a heating chamber;
a cooker body that has the heating chamber; a door of
the cooker body that performs an opening operation and
a closing operation with respect to a heating chamber
opening which is provided on a front surface of the heat-
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ing chamber; and a damper unit that is provided on the
cooker body and comes into contact with the door before
the door abuts on the cooker body during the closing
operation of the door. The damper unitincludes adamper
that has an impact absorption tip portion which is con-
tracted by impact; a damper holder that holds the damper
and is attached to a heat insulation member which is
disposed via space between the damper holder and a
wall surface of the heating chamber; and a damper cap
that is always pressed in a direction in which the damper
cap abuts onthe door by the impactabsorption tip portion,
abuts on the door during the closing operation of the door,
and slides with the damper holder, and transfers impact
during abutment on the door to the impact absorption tip
portion.

[0012] With such a configuration, the heating cooker
that has an excellent operability by the user, high relia-
bility, and a small size by having a configuration that can
reduce unpleasant sound being generated during the
closing operation of the door, suppress vibration during
the closing operation of the door, and performing easy
action with respect to limitation of the disposition space
and the disposition position can be provided.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

FIG. 1 is a perspective view illustrating an external
appearance of a heating cooker according to an em-
bodiment of the present disclosure.

FIG. 2 is a front view illustrating an opened state in
which the door is stopped at an opened position in
the heating cooker according to the embodiment of
the present disclosure.

FIG. 3 is a cross-sectional view illustrating a state
during the closing operation of the door in the heating
cooker according to the embodiment of the present
disclosure, as viewed from the side.

FIG. 4 is a cross-sectional view illustrating a closed
state of the door in the heating cooker according to
the embodiment of the present disclosure, as viewed
from the side.

FIG. 5 is a cross-sectional view illustrating a config-
uration of a damper unit in the heating cooker ac-
cording to the embodiment of the present disclosure.
FIG. 6A is a front view illustrating an external ap-
pearance shape of the damper unit in the heating
cooker according to the embodiment of the present
disclosure.

FIG. 6B is a top view illustrating the external appear-
ance shape of the damper unitin the heating cooker
according to the embodiment of the present disclo-
sure.

FIG. 6C is a right side view illustrating the external
appearance shape of the damper unit in the heating
cooker according to the embodiment of the present
disclosure.
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FIG. 6D is a perspective view illustrating the external
appearance shape of the damper unit in the heating
cooker according to the embodiment of the present
disclosure, as viewed from the upper right side of
the front surface side.

FIG. 6E is a perspective view illustrating the external
appearance shape of the damper unit in the heating
cooker according to the embodiment of the present
disclosure, as viewed a right side surface from the
upper side of the rear surface side.

FIG. 7 is a view illustrating a cooling passage of air
flow from afan which is a cooler in the heating cooker
according to the embodiment of the present disclo-
sure, as viewed from the right side.

DESCRIPTION OF EMBODIMENTS

[0014] Hereinafter, with reference to drawings, before
describing embodiments according to the present disclo-
sure in detail, various aspects of the present disclosure
will be described.

[0015] First, according to a first aspect of the present
disclosure, there is provided a heating cooker including:
a heating chamber; a cooker body that has the heating
chamber; a door of the cooker body that performs an
opening operation and a closing operation with respect
to a heating chamber opening which is provided on a
front surface of the heating chamber; and a damper unit
that is provided on the cooker body and comes into con-
tact with the door before the door abuts on the cooker
body during the closing operation of the door. The damp-
er unit is configured to include a damper that has an im-
pact absorption tip portion which is contracted by impact;
a damper holder that holds the damper and is attached
to a heat insulation member which is disposed via space
between the damper holder and a wall surface of the
heating chamber; and a damper cap that is always
pressed in a direction in which the damper cap abuts on
the door by the impact absorption tip portion, abuts on
the door during the closing operation of the door, and
slides with the damper holder, and transfers impact dur-
ing abutment on the door to the impact absorption tip
portion.

[0016] The heating cooker of the firstaspect configured
as described above can be configured to have an excel-
lent operability, high reliability, and a small size by having
a configuration that can reduce unpleasant sound and
vibration generated during the closing operation of the
door and perform easy action with respect to limitation
of disposition space and a disposition position.

[0017] In a heating cooker according to a second as-
pect of the present disclosure, in the first aspect, the
damper cap may have an abutment end that projects
from a damper opening which is formed in a heating
chamber outer edge portion which constitutes an outer
peripheral portion of the heating chamber opening, in an
opened state of the heating chamber, a flange portion
that is formed at a base of the projection portion of the
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abutment end and radially expands, and a slider that
slides with the damper holder along with the contraction
operation of the impact absorption tip portion after the
abutment end is abutted on the door, during the closing
operation of the door. The damper opening may be con-
figured so as to be closed by the flange portion by the
abutment end projecting.

[0018] The heating cooker of the second aspect con-
figured as described above is configured so that pene-
tration of moisture and foreign matter such as dust from
the damper opening through which the abutment end of
the damper cap projects is prevented, in the opened state
of the heating chamber. Therefore, the heating cooker
of the second aspect is configured so that mixing of for-
eign matter to the damper disposed inside the casing of
the heating chamber outer edge portion is prevented,
and thus reliability of the damper unit is increased, and
therefore a configuration which increases the reliability
of the heating cooker can be realized.

[0019] In a heating cooker according to a third aspect
ofthe presentdisclosure, in the second aspect, aleakage
prevention member may be provided so as to surround
the heating chamber opening between the door and the
heating chamber outer edge portion in the closed state
of the door, and the damper opening may be configured
to be disposed outside the leakage prevention member
as viewed from the front surface, in the closed state of
the door.

[0020] In the heating cooker of the third aspect config-
ured as described above, in the closed state of the door,
leakage of the moisture or the like from the heating cham-
ber opening to the outside of the leakage prevention
member is suppressed and penetration of moisture or
the like into the damper unit or the like via the damper
opening is prevented, and thus the reliability is increased.
[0021] Inthe second aspect or the third aspect, a heat-
ing cooker according to a fourth aspect of the present
disclosure may further include a latch switch unit that
interlocks a heating operation of the heating cooker with
the opening and closing operation of the door. The latch
switch unit may be configured so that start of the heating
operation is in a startable state after detectors of the latch
switch unitand the door come into contact with each other
and may be configured so that the door and the detectors
of the latch switch unit come into contact with each other,
in an impact absorption state after the door and the abut-
ment end are abutted on each other, in the closing op-
eration of the door.

[0022] The heating cooker of the fourth aspect config-
ured as described above is configured so that the door
and the detectors of the latch switch unit come into con-
tact with each other after the door comes into contact
with the abutment end of the damper unit. Therefore, the
heating cooker is configured so that the door comes into
contact with the detectors of the latch switch unit, and
thus the unpleasant sound that is generated during the
abutment between the door and the latch switch unit on
each other during the closing operation can be reliably
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reduced, in an impact absorption state in which the door
comes into contact with the damper unit, and thus the
door moves slowly and smoothly.

[0023] In a heating cooker according to a fifth aspect
of the present disclosure, in any one of the first to the
fourth aspects, a cooler that cools by air flow may be
disposed inside the cooker body, the damper may be
held by the damper holder such that at least a portion
thereof is exposed, and the damper may be disposed on
a cooling passage of the air flow by the cooler.

[0024] In the heating cooker of the fifth aspect config-
ured as described above, since the damper ofthe damper
unitis reliably cooled by the cooler, the impact absorption
capability as the damper is reliably performed and a heat-
ing cooker having a high reliability can be configured.
[0025] Here, as an embodiment according to the heat-
ing cooker of the present disclosure, a heating cooker
having a dielectric heating function by microwaves, an
oven function by heater heating, and a steam function
by steam will be described.

[0026] The heating cooker of the present disclosure is
not limited to the configuration of the heating cooker de-
scribed in the following embodiments, but may include a
heating cooker having each function alone, a heating
cooker in which several functions are combined, or var-
ious heating cookers configured based on technical ideas
equivalent to the technical features to be described in
the following embodiments.

(Embodiment)

[0027] Hereinafter, with reference to the attached
drawings, a heating cooker according to an embodiment
of the present disclosure will be described in detail.
[0028] FIG. 1 is a perspective view illustrating an ex-
ternal appearance of heating cooker 50 according to an
embodiment of the present disclosure.

[0029] As illustrated in FIG. 1, heating cooker 50 ac-
cording to the embodiment has an opening (heating
chamber opening 2a) on a front surface thereof which is
a front surface of heating cooker 50 and is configured to
have cooker body 1 including heating chamber 2 and
door 3 which opens and closes heating chamber 2. Op-
eration portion 4 which performs various operations such
as cooking setting and cooking start of thermal cooking
on aright side as viewed from a front surface thereof (this
is an example and may be provided in other portions) is
disposed on cooker body 1 according to the embodiment.
[0030] In heating cooker 50 of the present embodi-
ment, in heating chamber 2 in which an object to be heat-
ed being a subject to be heated is accommodated and
disposed, a microwave radiation port (not illustrated)
which radiates microwaves is provided on a lower side
of a bottom surface of heating chamber 2 and is config-
ured to perform dielectric heating by the microwaves ra-
diated from the microwave radiation port. In addition, a
heater (not illustrated) which heats an inside portion of
heating chamber 2 is provided on both the lower side of
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the bottom surface and an upper side of a ceiling of heat-
ing chamber 2, and thus is configured so that oven cook-
ing and grill cooking can be performed on the inside por-
tion of heating chamber 2. Further, a steam blow-out port
(notillustrated) is provided in the upper portion of heating
chamber 2, and thus the heating cooker has a steam
heating function.

[0031] Although notillustrated in the drawing, an inte-
rior light which illuminates the inside portion of heating
chamber 2 and various sensors which detect a surface
temperature of the object to be heated and an interior
temperature (temperature inside heating chamber) are
provided on a wall surface of heating chamber 2.
[0032] As illustrated in FIG. 1, in heating cooker 50 of
the present embodiment, a rotation shaft (hinge) (not il-
lustrated) is provided at a position on a lower side thereof
with respect to heating chamber opening 2a in door 3. A
user grips handle 3a on the upper side of door 3 and pulls
handle 3a toward on the front side to open heating cham-
ber opening 2a. Door 3 is connected to be rotatable to
cooker body 1 by an opening and closing mechanism
having a towing portion by which door 3 is stopped at an
opened position where heating chamber opening 2a is
fully opened, a closed position where heating chamber
opening 2a is closed, and thus heating chamber 2 be-
comes a closed space, and a middle position in a state
where door 3 is slightly opened for releasing hot air and
steam in the heating chamber.

[0033] FIG.2isafrontviewillustratingthe opened state
in which door 3 is stopped at the opened position in heat-
ing cooker 50 according to the embodiment of the present
disclosure.

[0034] In cooker body 1, heating chamber outer edge
portion 10, which is the outer peripheral portion of heating
chamber opening 2a of heating chamber 2, is configured
to have a front surface side formed as a flat surface, and
is configured to abut on and be in close contact with an
inside wall surface of door 3 when door 3 is in the closed
position. In the opened state of door 3 illustrated in FIG.
2, damper opening 10a from which abutment end 14a of
damper cap 14 projects in damper unit 5 to be described
below is formed on heating chamber outer edge portion
10 which constitutes an outer peripheral portion of heat-
ing chamber opening 2a. Even ifthe userreleases his/her
hand from door 3 just before the closed position during
the closing operation of door 3, damper unit 5 has an
impact absorption function to reliably close heating
chamber opening 2a by door 3 by continuously rotating
the closing operation slowly and smoothly. Therefore,
even in a state where the user separates his/her hand
from door 3 just before door 3 is in the closed position
and door 3 is pulled by the towing portion of the opening
and closing mechanism, door 3 is in animpact absorption
state in which door 3 moves slowly, smoothly, and gently
to the closed position without door 3 being abruptly closed
and colliding with the cooker body 1.

[0035] Inaddition, two detectors 6 and 7 of latch switch
unit 8 are provided in heating chamber outer edge portion
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10. On the other hand, door 3 is provided with projection
ends 11a and 11b corresponding to each of detectors 6
and 7 of latch switch unit 8 (see FIGS. 1, 3, or the like).
In two detectors 6 and 7 of latch switch unit 8, upper
detector 6 is a detecting portion for controlling on/off of
an electric circuit of a control system corresponding to
the opening and closing operation of door 3 and lower
detector 7 is a detecting portion for controlling on/off of
an electric circuit of an electric power system correspond-
ing to the opening and closing operation of door 3.
[0036] In the opened state of door 3, a position of
damper opening 10a from which abutment end 14a of
damper unit 5 projects is provided in the vicinity of an
upper portion of arm 21 of the opening and closing mech-
anism which is connected so that door 3 rotates about
cooker body 1. In addition, damper opening 10a is dis-
posed below detectors 6 and 7 of latch switch unit 8 (see
FIG. 1). In the impact absorption state after abutment
end 14a of damper unit 5 comes into contact with door
3 during the closing operation of door 3, detector 6 of the
control system and detector 7 of the electric power sys-
tem in latch switch unit 8 are configured respectively so
that the respective electric circuits are in an activatable
state by sequentially coming into contact with projection
ends 11a and 11b provided on door 3.

[0037] As described above, in the present embodi-
ment, in the impact absorption state in which door 3 is
slowly and smoothly rotated in the closing operation of
door 3, detector 6 and detector 7 in latch switch unit 8
are configured to be in contact with projection ends 11a
and 11b provided on the door 3, respectively. Therefore,
in the configuration of the embodiment, sound which is
generated when detectors 6 and 7 come into contact with
projection ends 11a and 11b, respectively, is greatly re-
duced, so that generation of unpleasant sound is sup-
pressed by the user.

[0038] Annular gasket 9 is disposed on the inner wall
surface of door 3 as a leakage prevention member. Gas-
ket 9 is formed of an elastic body, for example, a rubber
member, and is disposed so as to surround an outer pe-
riphery of heating chamber opening 2a of cooker body 1
in the closed state of door 3. In other words, in the closed
state of door 3, gasket 9 which is a leakage prevention
member is disposed between heating chamber outer
edge portion 10 and the inner wall surface of door 3,
surrounds heating chamber opening 2a, and thus mois-
ture or the like from heating chamber opening 2a is pre-
vented from leaking from a portion between cooker body
1 and door 3.

[0039] The disposition position of gasket 9 is a position
outside heating chamber opening 2a, as viewed from the
front surface and is a position inside damper opening 10a
where abutment end 14a of damper unit 5 projects. In
addition, the positions of detector 6 of the control system
and detector 7 of the electric power system in latch switch
unit 8 provided in heating chamber outer edge portion 10
are located outside gasket 9. Therefore, in the closed
state of door 3, with respect to damper opening 10a of
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abutment end 14a of damper unit 5, detector 6 of the
control system, and detector 7 of the electric power sys-
tem, penetration of moisture or the like from heating
chamber 2 is prevented by gasket 9. In FIG. 2, the dis-
position position of gasket 9 in the closed state of door
3 is illustrated by disposition position 9A (two-dot chain
line).

[0040] FIG. 3 and FIG. 4 are cross-sectional views of
heating cooker 50 according to the embodiment of the
present disclosure, as viewed from the side. FIG. 3illus-
trates a state during the closing operation of door 3 and
FIG. 4 illustrates a closed state in which heating chamber
opening 2a on the front surface of heating chamber 2 of
cookerbody 1is closed by the closing operation of door 3.
[0041] As illustrated in FIG. 3, abutment end 14a of
damper unit 5 projects in a substantially horizontal direc-
tion as viewed from the side so as to come into contact
with the inner surface of door 3 during the closing oper-
ation of door 3. Abutment end 14a is configured to atten-
uate a rotating force of door 3 in the rotating direction
during the closing operation of door 3 after coming into
contact with the inner wall surface of door 3.

[0042] Intheclosed stateillustratedin FIG. 4, abutment
end 14a of damper unit 5 is pressed by the inner wall
surface of door 3 and is stored inside damper opening
10a. At this time, projection ends 11a and 11b of door 3
are also in contact with detector 6 of the control system
and detector 7 of the electric power system in latch switch
unit 8, respectively, and thus the circuits corresponding
to the detectors respectively are in an activatable state.
[0043] As illustrated in FIG. 3 and FIG. 4, damper unit
5is provided in the casing of cooker body 1 and in addition
to latch switch unit 8, various components such as the
electric circuit of the control system and the electric circuit
of the electric power system, magnetron 16 which is a
microwave generator for generating a microwave, fan 17
(see FIG. 7) which is a cooler for cooling magnetron 16,
electronic components, or the like, and the like are dis-
posed in the space on the right surface side as viewed
from the front surface of heating chamber 2. In addition,
a plurality of heaters 18 and 19 are provided at positions
above and below the heating chamber 2, respectively.
[0044] The components such as damper unit 5, latch
switch unit 8, electric circuit, and fan 17, which are de-
scribed above are attached to heat insulation plate 20
which is a heat insulation member provided via an air
layer between the wall surface of heating chamber 2 and
the components so that heat from the wall surface of
heating chamber 2 is not directly transferred to the com-
ponents. In addition, air flow from fan 17 which is a cooler
flows to the electric circuit, damper unit 5, and latch switch
unit 8 to cool the respective components after cooling
magnetron 16.

[0045] Inthe configuration of the present embodiment,
as described above, detector 6 of the control system in
latch switch unit 8 projects in the door direction (front
direction of heating chamber 2) from heating chamber
outer edge portion 10 of heating chamber 2. On the other

10

15

20

25

30

35

40

45

50

55

hand, in door 3, projection end 11a is provided at a po-
sition corresponding to detector 6 of the control system.
During the closing operation of door 3, the arm portion
of latch switch unit 8 is configured to rotate by detector
6 of the control system being pressed by projection end
11a provided on door 3. By interlocking with the rotation
of the arm portion of latch switch unit 8, the switch mech-
anism of the electric circuit of the control system oper-
ates, and the on/off control of the control system is per-
formed.

[0046] In addition, detector 7 of the electric power sys-
tem in the latch switch unit 8 is formed in the heating
chamber outer edge portion 10 of the heating chamber
2 and projection end 11b is provided at a position corre-
sponding to the detector 7 of the electric power system
in the door 3. In the closed state of door 3, the projection
end 11b of door 3 is introduced into detector 7 of the
electric power system, the switching mechanism of the
electric circuit of the electric power system in latch switch
unit 8 is switched, and the on/off control of the electric
power system is performed.

[0047] In the inside portion of door 3 in the present
embodiment, a microwave leakage prevention mecha-
nism (notillustrated) is provided at a position facing heat-
ing chamber outer edge portion 10 of heating chamber
2 in the closed state of door 3. In the closed state of door
3, the microwave leakage mechanism prevents leakage
of microwaves from the inside portion of heating chamber
2 from a position between heating chamber outer edge
portion 10 and the inner wall surface of door 3.

[0048] Here, the configuration of damper unit 5 will be
described.

[0049] FIG. 5 is a cross-sectional view illustrating a
configuration of damper unit 5 according to the embodi-
ment of the present disclosure.

[0050] Damper unit 5includes damper 12 that has im-
pact absorption tip portion 12a that absorbs impact by
contracting when damper unit 5 abuts on door 3, damper
holder 13 that holds damper 12 and attaches damper 12
to heat insulation plate 20 (refer to FIG. 3 and FIG. 4)
which is a heat insulation member, and damper cap 14
which is always pressed in a direction in which damper
cap 14 is in contact with door 3 by impact absorption tip
portion 12a of damper 12.

[0051] Damper cap 14 has abutment end 14a which
can be in contact with door 3 and projects from damper
opening 10a of heating chamber outer edge portion 10
in the opened state of door 3, flange portion 14b that is
formed to be radially expanded at the outer peripheral
portion of the base of the projection portion of abutment
end 14a, and slider 14c that slides along a linear groove
formed on damper holder 13. Abutment end 14a, flange
portion 14b and slider 14c are integrally formed in damper
cap 14 by resin molding.

[0052] During the closing operation of door 3, after
abutment end 14a comes into contact with door 3, slider
14c is configured to slide in a straight line shape along
the groove formed in damper holder 13 along with the
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contraction operation of impact absorption tip portion
12a. In addition, flange portion tip 14d is formed at the
outer peripheral end portion of flange portion 14b and
flange portion tip 14d constitutes the position of the end
portion on the front surface side of slider 14c. Pressing
surface 14e is formed on a side opposite to abutment
end 14a of damper cap 14 which is always pressed by
impact absorption tip portion 12a of damper 12, and
pressing surface 14e is formed on a position of a back
surface side of the base of the projection portion of abut-
ment end 143, that is, on the rear surface side of flange
portion 14b.

[0053] Damper cap 14 configured as described above
is configured to slide and move with respect to damper
holder 13 in the front and rear direction of heating cham-
ber 2 (actual pressing direction of abutment end 14a with
respect to door 3). Damper holder 13 is positioned by
abutting on positioning projection 15 formed on heat in-
sulation plate 20. Accordingly, damper holder 13 is reli-
ably attached to a predetermined position of heat insu-
lation plate 20.

[0054] Damper 12 used in damper unit5 in the present
embodiment is an oil damper and has a configuration in
which impact absorption tip portion 12a moves in a con-
traction direction to attenuate the impact during the abut-
ment. In the present disclosure, although an example in
which an oil damper is used as damper 12 is described,
the configuration of the present disclosure is not limited
to the oil damper, and as long as a damper has an impact
absorption function by which the impact during the abut-
ment between door 3 and abutment end 14a is absorbed
and door 3 can be slowly and smoothly shifted to the
closed state, the damper is appropriately used in consid-
eration of the specification, shape, and the like thereof.
[0055] As illustrated in FIG. 5, damper cap 14 having
abutment end 14a is always pressed by impact absorp-
tion tip portion 12a of damper 12 and is in contact with
the inside surface of heating chamber outer edge portion
10 which is an outer peripheral portion of heating cham-
ber opening 2a, in the opened state of door 3. In the
opened state of door 3, flange portion tip 14d formed at
the front surface side end portion of slider 14c of damper
cap 14 is reliably in contact with the inner surface of heat-
ing chamber outer edge portion 10.

[0056] As illustrated in FIG. 5, damper opening 10a
which is formed in heating chamber outer edge portion
10 and from which abutment end 14a of damper cap 14
projects is formed by an edge portion thereof being bent
inward. Flange portion 14b is formed so as to radially
expand from the base of the projection portion of abut-
ment end 14a that can project from damper opening 10a
and flange portion tip 14d that projects toward door 3
side is formed on an outer peripheral edge of flange por-
tion 14b so as to surround heating chamber outer edge
portion 10 (see FIG. 6D). Since flange portion tip 14d
projects in a direction of the inner surface of heating
chamber outer edge portion 10 where damper opening
10a is formed, damper cap 14 is pressed by damper 12
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and flange portion tip 14d is reliably in contact with the
inner surface of heating chamber outer edge portion 10,
in the opened state of door 3.

[0057] Asdescribed above, in the opened state of door
3, flange portion tip 14d is reliably in contact with the inner
surface of heating chamber outer edge portion 10, and
thus damper opening 10a is closed by flange portion 14b.
Therefore, moisture and foreign matter due to steam or
the like from heating chamber 2 are prevented from pen-
etrating into the inside of heating chamber outer edge
portion 10 through damper opening 10a, and in particular,
from penetrating into damper unit 5. Accordingly, since
damper opening 10a is reliably closed by flange portion
14b, damper 12 that suppresses vibration is configured
so that penetration of the oil and foreign matter such as
dust in addition to moisture that has a fear that the func-
tion thereof may be degraded is reliably prevented, in the
opened state of door 3.

[0058] In damper unit 5 of heating cooker 50 of the
present embodiment, the projection direction of impact
absorption tip portion 12a of damper 12 is an upward
inclined direction as viewed from the side. In addition,
pressing surface 14e of damper cap 14 that is always
pressed by impact absorption tip portion 12a of damper
12 is formed on a surface orthogonal to the projecting
direction of impact absorption tip portion 12a. Therefore,
pressing surface 14e is a surface inclined in the pressing
direction (substantially horizontal direction) of abutment
end 14a, which is the front and rear direction of heating
chamber 2 of damper cap 14. In other words, pressing
surface 14e is formed in an inclined surface shape in the
sliding direction of damper cap 14. As described above,
pressing surface 14e of damper cap 14 which is always
pressed by the impact absorption tip portion 12a is set
to a surface orthogonal to the projecting direction of im-
pact absorption tip portion 12a, and is set to a surface
inclined in the pressing direction of abutment end 14a.
Accordingly, the heating cooker is configured to be ca-
pable of increasing the tolerance of the disposition posi-
tion of damper unit 5 in a state where the impact absorp-
tion capability of damper 12 is maintained. Itis preferable
that pressing surface 14e of damper cap 14 is provided
ataninclined angle of about = 10 degrees in the pressing
direction (substantially horizontal direction) of abutment
end 14a.

[0059] FIG. 6Ato FIG. 6E are views illustrating a spe-
cific configuration of damper unit 5 in heating cooker 50
according to the embodiment of the present disclosure.
FIG. 6A is a front view, FIG. 6B is a top view, and FIG.
6C is a right side view thereof. In addition, FIG. 6D is a
perspective view as viewed from the upper right side of
the front surface side and FIG. 6E is a perspective view
as viewed the right side surface from the upper side of
the rear surface side.

[0060] As illustrated in FIGS. 6A to 6E, damper 12,
damper holder 13, and damper cap 14 are unitized and
miniaturized in damper unit 5 and are configured to be
capable of being easily attached to a desired position. In
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addition, in damper unit 5, damper holder 13 attached to
heat insulation plate 20 is disposed between damper 12
and heat insulation plate 20 and the side surface portion
of damper 12 on a side opposite to heat insulation plate
20is widely opened. Accordingly, a configuration in which
heat transfer from heating chamber 2 is prevented can
be realized and the heating cooker is configured to be
reliably cooled by fan 17 (see FIG. 7) which is a cooler
that forms air flow flowing along heat insulation plate 20
which is a heat insulation member.

[0061] FIG. 7 is a view illustrating a cooling passage
of the air flow from fan 17 which is a cooler in heating
cooker 50 according to the embodiment of the present
disclosure, as viewed from the right side.

[0062] FIG. 7 illustrates a state in which the cover of
the casing of cooker body 1 on the right side surface of
heating cooker 50 is removed. In the configuration of
heating cooker 50 illustrated in FIG. 7, fan 17 which is a
cooler, is provided on the rear surface side of the right
side surface as viewed from the front surface. The air
flow blown out from fan 17 passes through a duct pro-
vided on the rear surface side and is blown out from a
plurality of duct air outlets 17a to a desired cooling pas-
sage. InFIG. 7, the air flow from duct air outlet 17a mainly
flows in the cooling passage in the direction indicated by
the arrow. Magnetron 16, an electric circuit including
electronic components connected to latch switch unit 8,
heat insulation plate 20, and damper unit 5 are disposed
on the cooling passage.

[0063] Inheating cooker 50 of the presentembodiment
configured as described above, unpleasant sound and
vibration generated during the closing operation of door
3 can be reliably reduced and even in a state where the
disposition space and the disposition position are limited,
easy action can be performed. In addition, in the embod-
iment, inthe closed state of door 3, there is a configuration
in which penetration of moisture or the like into the inside
portion of the casing via damper opening 10a of abutment
end 14a of damper unit 5 is prevented. Therefore, the
heating cooker 50 of the embodiment has an excellent
operability, high safety, high reliability, and a small size.
[0064] As described above, in the heating cooker,
since it is necessary to have a multifunctional high func-
tion and a small size and furthermore, there is a high heat
region, there is a problem that the component disposition
is greatly limited. However, in the heating cooker of the
present disclosure, by providing a small-sized damper
unit having a splash-proof and dust-proof effect and high
placement tolerance with a simple configuration, a small-
sized and highly reliable heating cooker can be config-
ured.

[0065] As described above, in the heating cooker of
the present disclosure, unpleasant sound generated dur-
ing the closing operation of the door can be reliably re-
duced, vibrations during the closing operation of the door
can be suppressed, easy action with respect to the lim-
itation of the disposition space and the disposition posi-
tion can be performed and further, penetration of foreign
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matter into the inside portion of the casing can be pre-
vented. Therefore, the heating cooker of the present dis-
closure is a small-sized heating cooker with high reliabil-
ity, which has an operability by the user.

[0066] Hereinafter, although the presentinvention has
been described in each embodiment in detail with a cer-
tain degree, the disclosure contents of these embodi-
ments should be changed according to details of the com-
position, and combination of the elements in each em-
bodiment and changes in order may be realized without
departing from the scope and spirit of the invention as
claimed.

INDUSTRIAL APPLICABILITY

[0067] As described above, according to the present
disclosure, configurations that can reduce unpleasant
sound generated during the closing operation of the door,
suppress vibrations during the closing operation of the
door, and perform easy action with respect to the limita-
tion of the disposition space and the disposition position
are provided, and thus special effects that have excellent
operability by the user and have high reliability are ob-
tained. Therefore, since the present disclosure can be
applied to various heating cookers including a microwave
oven which is a microwave heating apparatus and a
small-sized and highly reliable heating cooker can be pro-
vided on the market, the heating cooker of the present
disclosure is useful.

REFERENCE MARKS IN THE DRAWINGS

[0068]

1 cooker body

2 heating chamber

2a heating chamber opening
3 door

3a handle

4 operation portion

5 damper unit

6,7 detector

8 latch switch unit

9 gasket

9A disposition position

10 heating chamber outer edge portion
10a damper opening

11a, 11b  projection end

12 damper

12a impact absorption tip portion
13 damper holder

14 damper cap

14a abutment end

14b flange portion

14c slider

14d flange portion tip

14e pressing surface

15 positioning projection
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16 magnetron (microwave generation means)

17 fan (cooler)

17a duct air outlet

18, 19 heater

20 heat insulation plate (heat insulation mem-
ber)

21 arm

50 heating cooker

Claims

1. A heating cooker comprising:

a heating chamber;

a cooker body that has the heating chamber;

a door of the cooker body, the door performing
an opening operation and a closing operation
with respect to a heating chamber opening
which is provided on a front surface of the heat-
ing chamber; and

a damper unit that is provided on the cooker
body and comes into contact with the door be-
fore the door abuts on the cooker body during
the closing operation of the door,

wherein the damper unit includes:

a damper that has an impact absorption tip
portion which is contracted by impact;

a damper holder that holds the damper and
is attached to a heat insulation member
which is disposed via space between the
damper holder and a wall surface of the
heating chamber; and

a damper cap that is always pressed in a
direction in which the damper cap abuts on
the door by the impact absorption tip por-
tion, abuts on the door during the closing
operation of the door, and slides with the
damper holder, and transfers impact during
abutment on the door to the impact absorp-
tion tip portion.

The heating cooker of Claim 1,

wherein the damper cap includes

an abutment end that projects from a damper open-
ing which is formed in a heating chamber outer edge
portion which constitutes an outer peripheral portion
of the heating chamber opening, in an opened state
of the heating chamber;

a flange portion that is formed at a base of a projec-
tion portion of the abutment end and radially ex-
pands; and

a slider that slides with the damper holder along with
a contraction operation of the impact absorption tip
portion after the abutment end is abutted on the door,
during the closing operation of the door, and
wherein the damper opening is configured so as to
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be closed by the flange portion by the abutment end
projecting.

The heating cooker of Claim 2,

wherein a leakage prevention member is provided
so as to surround the heating chamber opening be-
tween the door and the heating chamber outer edge
portion, in the closed state of the door, and
wherein the damper opening is disposed outside the
leakage prevention member as viewed from the front
surface, in the closed state of the door.

The heating cooker of Claim 2 or 3, further compris-
ing:

a latch switch unit that interlocks a heating op-
eration of the heating cooker with the opening
and closing operation of the door,

wherein the latch switch unit is configured so
that start of the heating operation is in a startable
state after a detector of the latch switch unit and
the door come into contact with each other, and
is configured so that the door and the detectors
of the latch switch unit come into contact with
each other, in an impact absorption state after
the door and the abutment end are abutted on
each other, in the closing operation of the door.

The heating cooker of any one of Claims 1 to 4,
wherein a cooler that cools by air flow is disposed
inside the cooker body,

wherein the damper is held by the damper holder
such that at least a portion of the damper is exposed,
and

wherein the damper is disposed on a cooling pas-
sage of the air flow by the cooler.
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