EP 3 435 739 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 3 435 739 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
30.01.2019 Bulletin 2019/05

(21) Application number: 17769844.6

(22) Date of filing: 02.03.2017

(51) IntClL:
HO5B 676 (2006.01) F24C 7102 (2006.07)
(86) International application number:
PCT/JP2017/008212

(87) International publication number:
WO 2017/163799 (28.09.2017 Gazette 2017/39)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(30) Priority: 25.03.2016 JP 2016061028
(71) Applicant: Panasonic Intellectual Property

Management Co., Ltd.
Osaka-shi, Osaka 540-6207 (JP)

(72) Inventors:
« HOSOKAWA, Daisuke
Osaka-shi, Osaka 540-6207 (JP)
* KUNIMOTO, Keijirou
Osaka-shi, Osaka 540-6207 (JP)
¢ OOMORI, Yoshiharu
Osaka-shi, Osaka 540-6207 (JP)

(74) Representative: SSM Sandmair
Patentanwilte Rechtsanwalt
Partnerschaft mbB
Joseph-Wild-StraBe 20
81829 Miinchen (DE)

(54) HIGH FREQUENCY HEATING DEVICE
(57) A high frequency heating device according to
the present disclosure includes: a heating chamber hav-
ing an opening; an opening peripheral portion provided
at a peripheral edge of the opening; a high frequency
wave generation unit that supplies high frequency waves
to the heating chamber; and a door that covers the open-
ing in an openable manner and has a radio wave shield-
ing portion at a position facing the opening peripheral
portion. The radio wave shielding portion is provided with
an open hole provided so as to face the opening periph-
eral portion, and a choke groove formed from a plurality
of conductors. The choke groove has a first resonance
space having a first resonance frequency, and a second
resonance space having a second resonance frequency
different from the first resonance frequency. Accordingly,
radio wave shielding performance can be improved.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a high frequency heating device such as a microwave, and more particularly
to a high frequency heating device provided with a radio wave shielding portion that shields radio waves (particularly,
microwaves which are high frequency waves) that are going to leak to an outside from between a heating chamber and
a door.

BACKGROUND ART

[0002] Conventionally, as a most basic concept regarding a radio wave shielding portion used for a microwave, a
quarter-wave impedance inversion method in which a choke groove is formed in a door has been proposed.

[0003] First, a first conventional example will be described with reference to the drawings. FIG. 19 is a perspective
view showing an external appearance of microwave 101 which is a conventional high frequency heating device. FIG.
20 is a sectional view, along line 20-20, of a radio wave shielding portion provided between heating chamber 103 and
door 102 of microwave 101 shown in FIG. 19.

[0004] High frequency waves generated inside heating chamber 103 provided in microwave 101 propagate from right
to left (z direction) in FIG. 20 and are going to leak through gap 106 between door 102 and opening peripheral portion
105 which is located on an outer periphery of opening 104 of heating chamber 103 so as to face door 102. In conventional
microwave 101, choke groove 108 formed from conductor 107 is provided in door 102, and length L of choke groove
108 is set to be a quarter (about 31 mm) of wavelength X of a frequency to be used. With this, impedance Zin seen from
open hole 109 at an inlet of choke groove 108 toward the inside of choke groove 108 becomes infinite, so that the high
frequency waves in the z direction attenuate (for example, see PTL 1).

[0005] In the conventional configuration described above, open hole 109 at the inlet of choke groove 108 and gap 106
are disposed to face opening peripheral portion 105, and this configuration generally provides an advantage to reduce
the width (z direction) of opening peripheral portion 105. However, due to length L of choke groove 108 being large, it
is difficult to reduce the thickness (y direction) of door 102, which prevents reduction in size of microwave 101.

[0006] Next, second and third conventional examples will be described. PTL 1 proposes radio wave shielding portions
illustrated in FIG. 21 (second conventional example) and FIG. 22 (third conventional example) as a configuration for
reducing length L of choke groove 108. The proposed configuration is such that choke groove 108 is curved to reduce
length L of choke groove 108, that is, to make choke groove 108 compact, while maintaining radio wave shielding
performance.

[0007] Note that the configurations shown in FIGS. 21 and 22 are similar to the configuration shown in FIG. 20 in a
theory for shielding radio waves in which impedance Zin seen from open hole 109 at the inlet of choke groove 108 toward
the inside of choke groove 108 is set to be infinite to attenuate high frequency waves in the z direction.

[0008] In the configuration shown in FIG. 21, single conductor 110 is bent five times to obtain dead end choke groove
108. In this configuration, choke groove 108 can be formed only by bending single conductor 110. Therefore, this
configuration is well suited to mass production, and thus, widely applied.

[0009] In the configuration shown in FIG. 22, two conductors, which are conductor 111 having a recessed shape and
conductor 112 having an L shape, are joined to each other to form choke groove 108 curving toward heating chamber
103. Similar to the configuration shown in FIG. 20, this configuration has open hole 109 at the inlet of choke groove 108
and gap 106 which are disposed to face opening peripheral portion 105, thereby being capable of reducing the width (z
direction) of opening peripheral portion 105.

[0010] Further, as shown in FIG. 23, a microwave has been proposed in which high frequency wave propagation path
118 defined by gap 106 between opening peripheral portion 105 and door 102 is formed on an inner wall surface 117
side of heating chamber 103 to improve radio wave shielding performance (see PTL 2, for example).

[0011] PTL 2 proposes microwave 101 having door 102 which is provided with, inside of an outer periphery, choke
groove 114 formed by bending single conductor 113 four times as shown in FIG. 23. Protrusion 116 protruding toward
heating chamber 103 is formed on outer periphery inner wall 115 on a heating chamber 103 side of door 102. High
frequency wave propagation path 118 is formed which attenuates high frequency waves by protrusion 116 and inner
wall surface 117 of heating chamber 103 before the high frequency waves enter choke groove 114, with door 102 being
closed.

[0012] A phase of high frequency waves entering gap 106 between opening peripheral portion 105 and door 102 from
heating chamber 103 is changed during propagation through gap 106. Then, the phase is inverted at a position where
the high frequency waves advance by a quarter of wavelength A.

[0013] Therefore, as the distance between open hole 109 at the inlet of choke groove 114 and the inlet of gap 106
between opening peripheral portion 105 and door 102 on the heating chamber 103 side is closer to a quarter of wavelength
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A, an impedance at end 150 of high frequency wave propagation path 118 near heating chamber 103 becomes closer
to short-circuit. As a result, high frequency waves entering gap 106 between opening peripheral portion 105 and door
102 can be reduced.

[0014] With this configuration, it is unnecessary to rely only on choke groove 114 for the radio wave shielding per-
formance, and a leakage of radio waves can be reduced.

[0015] In addition, PTL 3 and PTL 4 propose a microwave in which high frequency wave propagation path 118 is
formed in inner wall surface 117 of the heating chamber to reduce the width of opening peripheral portion 105. With this
configuration, a wall thickness of microwave 101 can be reduced. Thus, it is possible to downsize a main body with the
capacity of heating chamber 103 being unchanged, or to increase capacity of heating chamber 103 with the size of the
main body being unchanged.

[0016] In choke structures disclosed in PTL 1 to PTL 4, slits are formed at regular intervals on either of facing surfaces
of the conductors constituting the choke groove. Shapes, positions, and other factors of the slits are not described in
detail in PTL 1 to PTL 4.

[0017] However, the conventional configuration where slits are formed at regular intervals on either of facing surfaces
of the conductors constituting the choke groove may be unable to sufficiently reduce propagation of high frequency
waves in an x direction (longitudinal direction). In addition, the formation of slits may deteriorate mechanical strength of
the choke structure.

[0018] In general, a high frequency wave generating device in a microwave often uses a magnetron. The magnetron
generates high frequency waves with a variety of frequencies within a range from 2.4 GHz to 2.5 GHz.

[0019] Therefore, when the radio wave shielding performance of the choke structure only provides a narrow frequency
band in which radio waves can be sufficiently shielded, a frequency band may be generated where high frequency waves
generated from the magnetron cannot sufficiently be shielded. Further, a distribution of an oscillation frequency of high
frequency waves generated from the magnetron varies depending on a physical value of an object to be heated, a
placement position of the object to be heated, a shape of an inside of the heating chamber, and other factors. From the
above, the choke structure needs to have radio wave shielding performance for greatly attenuating high frequency waves
in a wide variety of frequency bands.

[0020] Notably, Unexamined Japanese Patent Publication No. S58-066285 (PTL 5), Unexamined Japanese Patent
Publication No. S58-066287 (PTL 6), Unexamined Japanese Patent Publication No. S58-066288 (PTL 7), Unexamined
Japanese Patent Publication No. S58-150292 (PTL 8), Unexamined Japanese Patent Publication No. S58-194290 (PTL
9), Unexamined Japanese Patent Publication No. S58-201289 (PTL 10), and Unexamined Japanese Patent Publication
No. S58-201290 (PTL 11) are given as documents relating to the prior arts described above.

Citation List
Patent Literatures
[0021]

PTL 1: Unexamined Japanese Patent Publication No. H06-132078
PTL 2: Japanese Patent No. 4647548

PTL 3: Unexamined Japanese Patent Publication No. S62-5595
PTL 4: Examined Japanese Utility Model Publication No. S51-9083
PTL 5: Unexamined Japanese Patent Publication No. S58-066285
PTL 6: Unexamined Japanese Patent Publication No. S58-066287
PTL 7: Unexamined Japanese Patent Publication No. S58-066288
PTL 8: Unexamined Japanese Patent Publication No. S58-150292
PTL 9: Unexamined Japanese Patent Publication No. S58-194290
PTL 10: Unexamined Japanese Patent Publication No. S58-201289
PTL 11: Unexamined Japanese Patent Publication No. S58-201290

SUMMARY OF THE INVENTION

[0022] The presentdisclosure addresses the foregoing problems, and aims to provide a high frequency heating device
having high radio wave shielding performance.

[0023] In order to address the above-mentioned conventional problems, a high frequency heating device according
to the present disclosure includes: a heating chamber having an opening; an opening peripheral portion provided at a
peripheral edge of the opening; a high frequency wave generation unit that supplies high frequency waves to the heating
chamber; and a door that covers the opening in an openable manner and has a radio wave shielding portion at a position
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facing the opening peripheral portion. The radio wave shielding portion is provided with an open hole provided so as to
face the opening peripheral portion, and a choke groove formed from a plurality of conductors. The choke groove has
a first resonance space having a first resonance frequency, and a second resonance space having a second resonance
frequency different from the first resonance frequency.

[0024] Accordingly, radio wave shielding performance can be improved.

[0025] According to the configuration in the present disclosure, a high frequency heating device having high radio
wave shielding performance can be provided.

BRIEF DESCRIPTION OF DRAWINGS
[0026]

FIG. 1 is a perspective view of a high frequency heating device with a door being opened according to a first
exemplary embodiment of the present disclosure.

FIG. 2 is a longitudinal sectional view of the high frequency heating device with the door being closed according to
the first exemplary embodiment of the present disclosure.

FIG. 3A is a partial sectional view of a radio wave shielding portion in the high frequency heating device according
to the first exemplary embodiment of the present invention.

FIG. 3B is a partial sectional view of the radio wave shielding portion in the high frequency heating device according
to the first exemplary embodiment of the present invention.

FIG. 3C is a partial sectional view of the radio wave shielding portion in the high frequency heating device according
to the first exemplary embodiment of the present invention.

FIG. 4 is a partial sectional perspective view of the radio wave shielding portion in the high frequency heating device
according to the first exemplary embodiment of the present disclosure.

FIG. 5 is a partial sectional perspective view of a radio wave shielding portion in the high frequency heating device
according to the first exemplary embodiment of the present disclosure.

FIG. 6 is a partial sectional perspective view of a radio wave shielding portion in the high frequency heating device
according to the first exemplary embodiment of the present disclosure.

FIG. 7 is a diagram showing radio wave leakage characteristics of the high frequency heating device according to
the first exemplary embodiment of the present disclosure.

FIG. 8 is a partial sectional view of another radio wave shielding portion in the high frequency heating device
according to the first exemplary embodiment of the present disclosure.

FIG. 9 is a partial sectional view of still another radio wave shielding portion in the high frequency heating device
according to the first exemplary embodiment of the present disclosure.

FIG. 10is a diagram for describing resonance characteristics of a radio wave shielding portion in the high frequency
heating device according to the first exemplary embodiment of the present disclosure.

FIG. 11A is a conceptual view for describing radio wave shielding portions in a high frequency heating device
according to Example 1 in the present disclosure.

FIG. 11B is a conceptual view for describing radio wave shielding portions in a high frequency heating device
according to Example 2 in the present disclosure.

FIG. 11C is a conceptual view for describing radio wave shielding portions in a high frequency heating device
according to Example 3 in the present disclosure.

FIG. 12 is a partial sectional view of a radio wave shielding portion in a high frequency heating device according to
a second exemplary embodiment of the present disclosure.

FIG. 13 is a partial sectional perspective view of the radio wave shielding portion in the high frequency heating
device according to the second exemplary embodiment of the present disclosure.

FIG. 14 is a partial sectional view of a radio wave shielding portion in a high frequency heating device according to
a third exemplary embodiment of the present disclosure.

FIG. 15 is a partial sectional perspective view of the radio wave shielding portion in the high frequency heating
device according to the third exemplary embodiment of the present disclosure.

FIG. 16 is a conceptual diagram for describing a propagation path of high frequency waves propagating to the radio
wave shielding portion in the high frequency heating device in the third exemplary embodiment of the present
disclosure.

FIG. 17 is a partial sectional view of a radio wave shielding portion in the high frequency heating device according
to the third exemplary embodiment of the present disclosure.

FIG. 18 is a conceptual diagram showing a shape of an inner surface of a heating chamber relative to a shape of
a protrusion in the third exemplary embodiment of the present disclosure.

FIG. 19 is a perspective view showing an external appearance of a high frequency heating device according to a
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first conventional example.

FIG. 20 is a sectional view of a radio wave shielding portion, along line 20-20, in the high frequency heating device
in the first conventional example.

FIG. 21 is a partial sectional view of a radio wave shielding portion in a high frequency heating device according to
a second conventional example.

FIG. 22 is a partial sectional view of a radio wave shielding portion in a high frequency heating device according to
a third conventional example.

FIG. 23 is a partial sectional view of a radio wave shielding portion in a high frequency heating device according to
a fourth conventional example.

DESCRIPTION OF EMBODIMENTS

[0027] A high frequency heating device according to the present disclosure includes: a heating chamber having an
opening; an opening peripheral portion provided at a peripheral edge of the opening; a high frequency wave generation
unit that supplies high frequency waves to the heating chamber; and a door that covers the opening in an openable
manner and has a radio wave shielding portion at a position facing the opening peripheral portion. The radio wave
shielding portion is provided with an open hole provided so as to face the opening peripheral portion, and a choke groove
formed from a plurality of conductors. The choke groove has a first resonance space having a first resonance frequency,
and a second resonance space having a second resonance frequency different from the first resonance frequency.
[0028] The choke groove may curve toward both the heating chamber and an opposite side to the heating chamber,
across the open hole.

[0029] From among radio wave shielding portions provided on four sides of the entire perimeter of the door, at least
the radio wave shielding portion provided on one side may have synthesized resonance characteristics different from
synthesized resonance characteristics of the radio wave shielding portions provided on the other sides.

[0030] The radio wave shielding portion provided on the lower side of the door may have synthesized resonance
characteristics different from synthesized resonance characteristics of the radio wave shielding portions provided on the
other three sides.

[0031] The radio wave shielding portion provided on one side of the door may have a plurality of regions which is
different from one another in synthesized resonance characteristics.

[0032] The radio wave shielding portion provided on a corner of the door may have synthesized resonance charac-
teristics different from synthesized resonance characteristics of the radio wave shielding portion provided on a straight
part.

[0033] The synthesized resonance characteristics of the radio wave shielding portion may be varied by changing the
length of at least one side of the conductors constituting the radio wave shielding portion.

[0034] Preferable exemplary embodiments of the high frequency heating device according to the present disclosure
will be described below with reference to the accompanying drawings. In the following exemplary embodiments, the
high frequency heating device is a microwave. However, the microwave is only an example of the high frequency heating
device. The high frequency heating device according to the present disclosure is not limited to a microwave, and may
include a high frequency heating device such as a heating device using induction heating, a garbage disposal, or a
semiconductor manufacturing device.

[0035] The present disclosure is not limited to specific configurations in the following exemplary embodiments, and a
configuration based on a similar technical concept is included in the present disclosure.

(First exemplary embodiment)

[0036] FIGS. 1 to 9 are diagrams for describing a high frequency heating device according to a first exemplary em-
bodiment of the present disclosure. FIG. 1 is a perspective view of the high frequency heating device with door 5 being
opened according to the first exemplary embodiment of the present disclosure. FIG. 2 is a longitudinal sectional view of
high frequency heating device 1 with door 5 being closed according to the first exemplary embodiment of the present
disclosure. FIGS. 3A to 3C are partial sectional views showing radio wave shielding portion 30 in the high frequency
heating device according to the first exemplary embodiment of the present disclosure. FIG. 4 is a partial sectional
perspective view of radio wave shielding portion 30 in the high frequency heating device according to the first exemplary
embodiment of the present disclosure. FIGS. 5 and 6 are partial sectional perspective views of radio wave shielding
portion 30 in the high frequency heating device according to the first exemplary embodiment of the present disclosure.
FIG. 7 is a diagram showing radio wave leakage characteristics of the high frequency heating device according to the
first exemplary embodiment of the present disclosure. FIG. 8 is a partial sectional view of another radio wave shielding
portion 30 in the high frequency heating device according to the first exemplary embodiment of the present disclosure.
FIG. 9 is a partial sectional view of still another radio wave shielding portion 30 in the high frequency heating device
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according to the first exemplary embodiment of the present disclosure.

[0037] In the following description, a side where opening 4 of heating chamber 3 is formed is defined as a front side
of high frequency heating device 1, and an inner side of heating chamber 3 is defined as a rear side (inner side) of high
frequency heating device 1. Further, a right side of high frequency heating device 1 when high frequency heating device
1 is viewed from front is simply defined as a right side, and a left side of high frequency heating device 1 when high
frequency heating device 1 is viewed from front is simply defined as a left side.

[0038] Hereinafter, high frequency heating device 1 will be described with reference to FIGS. 1 to 9 as appropriate.
[0039] As shown in FIG. 1, microwave 1 which is a representative example of the high frequency heating device has
heating chamber 3 inside box-shaped outer box 2. Food which is a representative example of an object to be heated is
accommodated in heating chamber 3. Opening 4 is formed in a front surface of heating chamber 3. Door 5 which opens
and closes opening 4 is mounted to a front surface of outer box 2 in an openable manner.

[0040] Opening peripheral portion 6 (hereinafter referred to as front plate 6) is provided between opening 4 and outer
box 2 so as to face door 5 when door 5 is closed.

[0041] As shown in FIG. 2, a space is formed between an outer periphery of heating chamber 3 and outer box 2.
Components for supplying high frequency waves such as high frequency wave generation unit 11 are housed in space
10 below heating chamber 3. High frequency wave generation unit 11 that is one of heating units for heating food includes
components such as magnetron 12, wave guide 13, and rotating antenna 14. High frequency waves generated by
magnetron 12 are transmitted through wave guide 13 and radiated to the inside of heating chamber 3. Rotating antenna
14 which is rotated for diffusing radio waves diffuses the high frequency waves radiated to heating chamber 3 throughout
heating chamber 3. This configuration prevents standing waves of the high frequency waves from being fixed, thereby
reducing uneven heating of food. Fan 15 for cooling magnetron 12 mainly during high frequency heating is provided
near magnetron 12. Fan 15 supplies cooling air to magnetron 12.

[0042] Upperheater 17 which is one of the components for heating food is provided in space 16 above heating chamber
3. Inner heater 19 which is one of the components for heating food is provided in space 18 behind heating chamber 3.
[0043] Door 5 is configured to be opened and closed vertically. However, a manner of opening and closing door 5 is
not limited to this configuration. Door 5 may be supported on either a left end or a right end so as to be opened and
closed laterally, or door 5 may be drawable.

[0044] Next, a configuration of radio wave shielding portion 30 provided to door 5 at a position facing front plate 6 will
be described with reference to FIGS. 3A, 3B, and 3C. FIGS. 3A, 3B, and 3C are partial transverse sectional views of a
front left part of microwave 1 with door 5 being closed.

[0045] In FIGS. 3A, 3B, and 3C, radio wave shielding portion 30 has open hole 31 formed in a surface facing front
plate 6, and choke groove 32 that curves toward both heating chamber 3 and an opposite side to heating chamber 3,
with respect to open hole 31. Choke groove 32 is formed by bonding recessed plate 33 (conductor) which is an electrical
conductor and projecting plate 34 (conductor) which is an electrical conductor to each other. Projecting plate 34 has
protrusion 36 which is formed near bonding portion 35 between both plates so as to protrude to the inside of heating
chamber 3. A state of being near bonding portion 35 means herein that protrusion 36 is located within 30 mm from
bonding portion 35, for example. Itis more preferable that protrusion 36 is formed within 20 mm from bonding portion 35.
[0046] Protrusion 36 is provided to form gap 37 with inner wall surface 7 of heating chamber 3 when door 5 is closed.
An effective depth of choke groove 32 is set to be approximately a quarter of the wavelength of high frequency waves
radiated to heating chamber 3.

[0047] A direction of electric field of high frequency waves leaking to the outside of door 5 from the inside of heating
chamber 3 is adjusted when high frequency waves propagate through gap 37 between protrusion 36 and inner wall
surface 7 of heating chamber 3 and through gap 38 between front plate 6 and bonding portion 35. High frequency waves
enter choke groove 32 through open hole 31. A phase of high frequency waves reflected in choke groove 32 and returning
to open hole 31 is inverted at open hole 31 of choke groove 32. Therefore, an impedance becomes infinite, and thus, a
leakage of high frequency waves can be prevented. For example, when an oscillation frequency of high frequency waves
used in microwave 1 is 2450 MHz, a wavelength is about 123 mm, and therefore, the effective depth of choke groove
32 is about 31 mm.

[0048] Inthe present exemplary embodiment, choke groove 32 curves toward both heating chamber 3 and an opposite
side to heating chamber 3, with respect to open hole 31, and thus, choke groove 32 has a plurality of depths. With this,
a band effective for radio wave shielding performance in frequency characteristics can be widened.

[0049] Further, when a surface leading to end 40 of recessed plate 33 and a surface leading to end 41 of projecting
plate 34 in choke groove 32 face each other with a predetermined space therebetween, the direction of electric field of
high frequency waves between both surfaces is adjusted. With this, high frequency waves can be smoothly transmitted
into choke groove 32. Thus, a leakage of radio waves can be reduced.

[0050] In addition, high frequency waves attenuate while propagating through gap 37 between protrusion 36 and inner
wall surface 7 of heating chamber 3, and therefore, a propagation length of gap 38 between front plate 6 and bonding
portion 35 can be decreased. Furthermore, due to choke groove 32 curving toward heating chamber 3, an area of radio
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wave shielding portion 30 facing front plate 6 can be decreased. Thus, a wall thickness between inner wall surface 7 of
heating chamber 3 and outer box 2 can be significantly reduced.

[0051] While high frequency waves entering gap 38 between front plate 6 and door 5 from heating chamber 3 propagate
through gap 38, the phase is changed, and inverted when the high frequency waves advance by a quarter of wavelength A.
[0052] Therefore, as the distance between open hole 31 at the inlet of choke groove 32 and the inlet of gap 38 between
front plate 6 and door 5 on the heating chamber 3 side is closer to a quarter of wavelength A, an impedance at inlet 50
of gap 38 near heating chamber 3 becomes closer to short-circuit. With this configuration, high frequency waves entering
gap 38 between front plate 6 and door 5 can be reduced. Accordingly, it is unnecessary to rely only on choke groove
32 for the radio wave shielding performance, and a leakage of radio waves can be reduced.

[0053] Plastic choke cover 42 is provided between recessed plate 33 and front plate 6. A choke structure is covered
by plastic choke cover 42, so that intrusion of water, dust, debris, and the like into the choke structure can be prevented.
When water intrudes into the choke structure, the radio wave shielding performance varies due to a difference in dielectric
constant between the inside of the choke structure and the intruding substance. In view of this, choke cover 42 is
necessary to improve reliability of the radio wave shielding performance. Further, choke cover 42 not only prevents a
discharge phenomenon caused by intrusion of foreign matters but also improves appearance.

[0054] The choke structure is often formed from a conductor plate. Therefore, choke cover 42 is provided to prevent
a hand or fingers of a user from entering into choke groove 32 and in a slit and getting injured.

[0055] Choke cover 42 corresponds to the shape of the choke structure, and may have a shape for closing the gap
between door 5 and front plate 6. Choke cover 42 may be formed from a material absorbing high frequency waves and
having less dielectric loss constant so as to hardly affect the radio wave shielding performance of the choke structure.
For example, choke cover 42 may be formed from resin such as polypropylene (PP), polyethylene terephthalate (PET),
and polybutylene terephthalate (PBT).

[0056] Inner glass 45 is disposed on a heating chamber 3 side of protrusion 36 for preventing entry of hot air, foreign
matters, steam, or the like through a punched hole (not shown) formed in the center of projecting plate 34.

[0057] Further, in the configuration where a dielectric such as plastic choke cover 42 is provided between recessed
plate 33 and front plate 6, the dielectric causes a loss of high frequency waves, whereby the leakage of radio waves
can be reduced. Moreover, in the dielectric, the wavelength of high frequency waves is more compressed than in the
air, and therefore, a phase change is greater in the dielectric when the high frequency waves propagate the same
distance. Thus, the area of surfaces of front plate 6 and radio wave shielding portion 30 facing each other can be
decreased, whereby the wall thickness between inner wall surface 7 of heating chamber 3 and outer box 2 can be reduced.
[0058] The wavelength compression in the dielectric will be described in detail below.

[0059] The transmission speed of high frequency waves propagating through the air or in vacuum is equal to the speed
of light. The transmission rate of high frequency waves transmitting through a dielectric is lower than the speed of light,
and the wavelength is shorter than free space wavelength Ao.

[0060] When the speed of light is defined as Vc (3 X 101" mm/s) and the specific dielectric constant of the dielectric
is defined as er, transmission rate Vd and wavelength Ad of radio waves through the dielectric can be calculated from
(Equation 1) and (Equation 2) described below.

[0061] Specific dielectric constant er and specific magnetic permeability ur of the dielectric are respectively a ratio
relative to dielectric constant €o in a vacuum and a ratio relative to magnetic permeability po in a vacuum. Magnetic
permeability . of the dielectric is equal to magnetic permeability o, and thus, specific magnetic permeability ur becomes
"1", and omitted in (Equation 2) below.

[Equation 1]
Vd = V¢ f@fﬁr *U,

[Equation 2]

M =Vd/f=Velf*fe,) =0/ e,

[0062] Specifically, wavelength A of radio waves is compressed in the dielectric, which provides an image in which a
space is expanded in the dielectric as viewed from the radio waves. Therefore, when a portion of one propagating wave
passes through the dielectric, and the rest of the wave propagates through the space, the synthetic wave of these waves
propagates while bending and being refracted toward the dielectric.
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[0063] Therefore, when choke cover 42 (formed from a dielectric) is mounted in open hole 31 at the inlet of choke
groove 32 and in slits 43, the wavelength of high frequency waves is compressed in choke cover 42. Thus, open hole
31 at the inlet of choke groove 32 and slits 43 seem to be larger than the actual size as viewed from the high frequency
waves.

[0064] Accordingly, when choke cover 42 is provided, open hole 31 at the inlet of choke groove 32 and slits 43 can
be decreased, whereby the strength of the choke structure can further be improved.

[0065] Recessed plate 33 is formed by bending a plate five times in the same direction. Projecting plate 34 is molded
by drawing press of L-shaped drawn portion 39 and protrusion 36. Recessed plate 33 and projecting plate 34 are bonded
at bonding portion 35 by projection welding.

[0066] Bonding portion 35 is disposed on a heating-chamber 3 center side of protrusion 36 and near protrusion 36,
whereby the strength is improved. Due to protrusion 36 being formed into a box shape, the strength of projecting plate
34 can be dramatically improved as compared to a flat plate. Therefore, even if strain and stress are generated on
bonding portion 35 due to welding, the deformation of projecting plate 34 such as warpage or waving can be significantly
reduced. Accordingly, variation during assembly is prevented and appearance can be improved.

[0067] Next, a choke structure having a plurality of resonance spaces is discussed.

[0068] As shown in FIG. 3A, choke groove 32 is formed such that a groove extending forward from open hole 31
curves toward both heating chamber 3 and an opposite side to heating chamber 3. According to this configuration, first
resonance space 80 and second resonance space 81 are formed in choke groove 32. First resonance space 80 and
second resonance space 81 share common space 82 extending forward from open hole 31. First resonance space 80
and second resonance space 81 are regularly formed across slits 43 as shown in FIG. 4.

[0069] The configuration of choke groove 32 can be expressed as follows. As shown in FIG. 3B, choke groove 32 is
formed by combining first space 97 extending forward from open hole 31, second space 98 extending in a direction
perpendicular to (or may be substantially perpendicular to) first space 97 so as to intersect first space 97, and third space
99 extending in a direction parallel to (or may be substantially parallel to) first space 97 so as to intersect second space
98. According to the study made by the inventors of the present invention, due to the presence of third space 99, a travel
path of high frequency waves entering through open hole 31 can be easily separated into a first resonance space 80
side and a second resonance space 81 side.

[0070] Subsequently, resonance characteristics of choke groove 32 will be described with reference to FIG. 10. First
resonance space 80 and second resonance space 81 are set to have different resonance frequencies f5 and fz. Therefore,
the resonance characteristics of choke groove 32 are obtained by combining the resonance characteristics in first
resonance space 80 and the resonance characteristics in second resonance space 81 (the obtained characteristics are
referred to as synthesized resonance characteristics). Consequently, a frequency band in which radio waves can be
shielded can be widened, whereby the radio wave shielding performance of radio wave shielding portion 30 can be
improved.

[0071] Examples of a method for setting a resonance frequency include changing the effective depth of choke groove
32 and inserting a dielectric into a part of choke groove 32.

[0072] Further, due to the configuration where a plurality of resonance spaces is formed, the distance between the
inlet of gap 38 between door 5 and front plate 6 on the heating chamber 3 side and open hole 31 at the inlet of choke
groove 32 is variable among the respective resonance spaces. Accordingly, the distance between the inlet of gap 38
between door 5 and front plate 6 on the heating chamber 3 side and open hole 31 at the inlet of choke groove 32 can
be set to be a quarter of wavelength A with respect to a plurality of oscillation frequencies, whereby the frequency band
in which radio waves can be shielded can be widened.

[0073] The oscillation frequency of microwaves is limited to within a range from 2.4 GHz to 2.5 GHz according to the
industry science medical (ISM) band. In general, magnetron 12 is often used as the high frequency wave generation
unit in microwave 1. Magnetron 12 generates high frequency waves with a variety of frequencies within a range from
2.4 GHz to 2.5 GHz.

[0074] Therefore, when the radio wave shielding performance of the choke structure only provides a narrow frequency
band in which radio waves can be sufficiently shielded, a frequency band may be generated in which high frequency
waves generated from magnetron 12 cannot sufficiently be shielded. Further, the distribution of oscillation frequencies
of high frequency waves generated from magnetron 12 varies depending on a physical value of an object to be heated,
a placement position of the object to be heated, a shape of the inside of heating chamber 3, and other factors. As
described above, radio wave shielding portion 30 in the present exemplary embodiment has a plurality of resonance
spaces 80 and 81, by which a frequency band in which radio waves can be shielded is widened. Thus, excellent radio
wave shielding performance can be achieved.

[0075] Next, anincrease in volume of the resonance spaces as a whole due to the presence of a plurality of resonance
spaces will be discussed.

[0076] When a certain amount of high frequency waves resonates in choke groove 32, an electric field intensity in the
resonance space is inversely proportional to the volume of the resonance space in choke groove 32. Therefore, when
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the volume of the resonance spaces as a whole is increased, the electric field intensity is lowered, which can prevent
generation of sparks. Thus, safety can be improved.

[0077] When the dielectric is inserted into the resonance spaces, the wavelength of high frequency waves is com-
pressed more in the dielectric than in the air, and therefore, the volume of the resonance spaces is apparently increased.
[0078] The present exemplary embodiment only shows an example where there are two resonance spaces. However,
the similar effect can also be obtained when there are three or more resonance spaces.

[0079] Choke groove 32 has an effect of preventing a leakage of high frequency waves entering from a direction
perpendicular to choke groove 32 by inverting the phase thereof. However, the radio wave shielding performance of
choke groove 32 is relatively low for high frequency waves obliquely incident on choke groove 32.

[0080] This is based on the following reason. Generally, the effective depth of choke groove 32 is set to be a quarter
of wavelength A for high frequency waves entering from a direction perpendicular to choke groove 32. Therefore, the
propagation length of high frequency waves obliquely incident on choke groove 32 may not be equal to a quarter of
wavelength A. In general, due to slits 43 being regularly formed in choke groove 32 in the longitudinal direction, oblique
incidence of high frequency waves on choke groove 32 can be converted into perpendicular incidence.

[0081] This is based on the following reason. High frequency waves propagate while generating an electric field
between conductors facing each other. Therefore, when slits 43 are formed in choke groove 32, an electric field is not
generated in slits 43, and thus, the angle of incidence of obliquely incident high frequency waves is changed in slits 43
to a right angle with respect to choke groove 32.

[0082] In view of this, slits 43 are formed at regular intervals in end 40 of recessed plate 33 and end 41 of projecting
plate 34 to form a periodic structure as shown in FIG. 4. With this, the propagation of high frequency waves along choke
groove 32 is suppressed, whereby a leakage of radio waves can further be reduced.

[0083] However, depending on the length and shape of regularly arranged slits 43 formed in choke groove 32, high
frequency waves may leak from slits 43, which leads to deterioration in radio wave shielding performance. Further,
depending on the length, width, and shape of regularly arranged slits 43 formed in choke groove 32, high frequency
waves may leak, which leads to deterioration in radio wave shielding performance. Note that, in the conventional choke
structure, the width of each slit 43 is often set to be 3 mm or more.

[0084] The slits 43 are not necessarily formed at regular intervals. This is based on the following reason. Because the
angle of incidence of high frequency waves entering choke groove 32 varies according to the distribution of standing
waves inside heating chamber 3 around door 5, the best space between slits 43 for improving the radio wave shielding
performance differs with location. Therefore, if there is a change in the shape of at least one of rotating antenna 14,
wave guide 13, and the inside of heating chamber 3, which affects the distribution of standing waves in heating chamber
3, the space between slits 43 needs to be modified.

[0085] When slits 43 are formed in both facing surfaces of the conductors constituting choke groove 32 as shown in
FIGS. 5 and 6, the distance between the conductors can be increased without increasing the width of choke groove 32.
Thus, generation of an electric field between the conductors can be reduced. From the above, the effect of shielding
high frequency waves propagating in the longitudinal direction is enhanced due to slits 43, and therefore, the radio wave
shielding performance of radio wave shielding portion 30 can be improved. Note that, as shown in FIG. 4, single conductor
part 32A which is substantially cylindrical and single slit 43 are collectively referred to as one cycle S of choke groove 32.
[0086] Next, the relation between the height of protrusion 36 and the high frequency wave shielding performance will
be described with reference to FIG. 7. FIG. 7 shows radio wave leakage characteristics for each gap of door 5 with the
horizontal axis indicating the height of protrusion 36 and the vertical axis indicating leakage of radio waves.

[0087] The leakage of radio waves is represented by a power density of leaked radio waves at a position 5 cm away
from the gap between the door and the microwave main body when magnetron 12 of microwave 1 is driven. The technical
standard of Electrical Appliances and Materials Safety Act specifies that the leakage of radio waves is 1 mW/cm?Z or less
during operation with the maximum output with door 5 being closed, and that the leakage of radio waves is 5 mW/cm?
or less in a state where door 5 is opened to a position just before the position where an oscillation stop device for
magnetron 12 is operated.

[0088] The characteristics with a 1 mm gap of door 5 in FIG. 7 indicate radio wave leakage performance with door 5
being closed, and the prescribed value of 1 mW/cm?2 or less in this state is satisfied, regardless of the height of protrusion
36. However, if protrusion 36 is lower, a margin from the prescribed value is small, and therefore, the height of protrusion
36 is preferably 2 mm or more in consideration of a margin.

[0089] The characteristics with a 3 mm gap of door 5 indicate a state where door 5 is opened to the maximum position
where magnetron 12 is operable, and the height of protrusion 36 for satisfying the prescribed value of 5 mW/cm?2 or less
is 2 mm or more. In this case, a preferable height of protrusion 36 is 5 mm or more in consideration of a margin.
[0090] As described above, it is preferable that, as a minimum necessary condition for satisfying the regulation, the
heightof protrusion 36 is setto be 2 mm or more. Considering a margin, the height of protrusion 36 is set to be 5 mm or more.
[0091] Meanwhile, the higher the protrusion 36 is, the less radio waves leaks. However, if the height exceeds 10 mm,
it is highly likely that protrusion 36 interferes with an object to be heated or a container accommodated in heating chamber
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3 upon closing door 5. Further, it is highly likely that protrusion 36 interferes with inner wall surface 7 of heating chamber
3 upon opening and closing door 5.

[0092] In addition, when door 5 is opened, a step is conspicuous, and the external appearance is deteriorated. Ac-
cordingly, the height of protrusion 36 is preferably 10 mm or less.

[0093] From the above, when the height of protrusion 36 is set within a range from 2 mm to 10 mm inclusive, high-
frequency wave shielding performance that satisfies the prescribed values can be obtained. In addition, this configuration
can prevent protrusion 36 from interfering with an object to be heated which is to be accommodated inside heating
chamber 3 and the inner wall surface of heating chamber 3. Moreover, this configuration can prevent deterioration in
external appearance.

[0094] Recently, communication devices such as mobile phones have rapidly spread due to an application of high
frequency devices, and reduction in radio disturbance caused by radio noise to these devices is a social issue to be
addressed. From this viewpoint, improvement in radio wave shielding performance of microwaves is a significant tech-
nique.

[0095] In Japan and in International Electrotechnical Commission (IEC) standard, power saving performance during
high frequency heating to a water load placed at the center of heating chamber 3 is assessed.

[0096] Decreasing high frequency waves leaking to the outside of heating chamber 3 and increasing an amount of
high frequency waves for heating the object to be heated in heating chamber 3 lead to improvement of power saving
performance. From this viewpoint, improvement in radio wave shielding performance of microwaves is a significant
technique.

[0097] The present exemplary embodiment shows the configuration in which two plates, recessed plate 33 and pro-
jecting plate 34, are bonded to each other at bonding portion 35. However, the present exemplary embodiment does
not limit the number and shape of plates, the bonding method, and the like. For example, as shown in FIG. 8, projecting
plate 34 may be composed of plate A 51 and plate B 52, and plate A 51 and plate B 52 may be bonded to each other
at two portions which are bonding portion A 53 and bonding portion B 54.

[0098] In this case, recessed plate 33 is opened at a bonding portion B 54 side with respect to choke groove 32,
whereby a bending process or bonding process is facilitated. Further, plate A 51 and plate B 52 are fixed at both outer
bonding portion A 53 and inner bonding portion B 54 with respect to protrusion 36, whereby a rigid structure can be
obtained. Thus, the strength of entire door 5 can be improved.

[0099] The presentexemplary embodimentshows the configuration where choke groove 32 curves toward both heating
chamber 3 and the opposite side to heating chamber 3. However, the present disclosure is not limited thereto. For
example, recessed plate 33 may be bent four times so as not to form a dead end space at end 40. Further, end 40 may
be bent in the opposite direction or end 40 may not be bent. With this configuration, the shape of recessed plate 33 can
be simplified, whereby low-cost production can be achieved. In addition, the width of front plate 6 can be decreased.
[0100] Now, specific configurations, operations, and effects of the present exemplary embodiment will be described
below.

[0101] Asshownin FIGS. 1, 2, 3A to 3C, and 4, microwave 1 which is a high frequency heating device according to
the present exemplary embodiment includes: heating chamber 3 having opening 4; high frequency wave generation unit
11 that supplies high frequency waves to heating chamber 3; and door 5 that opens and closes opening 4 and has radio
wave shielding portion 30 at a position facing opening peripheral portion 6. Radio wave shielding portion 30 is provided
with open hole 31 and choke groove 32 on a surface facing front plate 6, wherein choke groove 32 is formed from
conductors and has a plurality of dead end spaces 8. At least one slit 43 is formed each in both conductors provided
across open hole 31.

[0102] This configuration where slits 43 are formed on both facing surfaces of the conductors that constitute choke
groove 32 can vary an impedance in the longitudinal direction of choke groove 32 more greatly, as compared to a
configuration where slit 43 is formed in only one of the facing surfaces of the conductors constituting choke groove 32.
Thus, the radio wave shielding performance of the choke structure can further be improved.

[0103] Examples of high frequency heating device 1 according to the present exemplary embodiment will be described
below.

[0104] <Example 1>

[0105] In this example, from among radio wave shielding portions provided on four sides (upper side, lower side, left
side, and right side) of the entire perimeter of the door, at least the radio wave shielding portion provided on one side
has first synthesized resonance characteristics different from second synthesized resonance characteristics of the radio
wave shielding portions provided on the other sides. "Being different" herein means that the first and second synthesized
resonance characteristics do not exactly coincide with each other. That is, if the first and second synthesized resonance
characteristics do not exactly coincide with each other, they are different from each other, although they partly coincide
with each other.

[0106] More specifically, as shown in FIG. 11A, synthesized resonance characteristics of radio wave shielding portion
30A provided on lower side 202 of door 5 are different from synthesized resonance characteristics of radio wave shielding
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portions 30B provided on the other three sides (upper side 201, left side 203, and right side 204). Radio wave shielding
portion 30A has two resonance spaces 80A and 81A having different resonance frequencies. Further, radio wave
shielding portion 30B also has two resonance spaces 80B and 81B having different resonance frequencies.

<Example 2>

[0107] Inthis example, radio wave shielding portions provided on one side of the door have a plurality of regions which
is different from one another in synthesized resonance characteristics.

[0108] Specifically, as shown in FIG. 11B, synthesized resonance characteristics in first region A and synthesized
resonance characteristics in second region B are different from each other on upper side 201 of door 5. Radio wave
shielding portion 30C has two resonance spaces 80C and 81C having different resonance frequencies. Further, radio
wave shielding portion 30D also has two resonance spaces 80D and 81D having different resonance frequencies.

<Example 3>

[0109] In this example, as shown in FIG. 11C, synthesized resonance characteristics of radio wave shielding portion
30E provided on corner 205 of door 5 are different from synthesized resonance characteristics of radio wave shielding
portion 30F provided on straight part 206 of door 5. Radio wave shielding portion 30E has two resonance spaces 80E
and 81E having different resonance frequencies. Further, radio wave shielding portion 30F also has two resonance
spaces 80F and 81F having different resonance frequencies.

<Example 4>

[0110] In this example, cycle S (see FIG. 4) has regions which are different from one another in resonance charac-
teristics.

[0111] According to the configuration in the above Examples, a high frequency heating device can be obtained which
is provided with radio wave shielding portion 30 that can greatly attenuate high frequency waves in a wide variety of
bands. Examples of a method for changing resonance frequencies in radio wave shielding portion 30 include changing
the effective depth of choke groove 32, inserting a dielectric into a part of choke groove 32, and changing the length of
one side of the conductors constituting radio wave shielding portion 30.

(Second exemplary embodiment)

[0112] FIGS. 12 and 13 are explanatory views of a high frequency heating device according to a second exemplary
embodiment of the present disclosure. Now, specific configurations, operations, and effects of the present exemplary
embodiment will be described below.

[0113] FIG. 12is a partial sectional view of aradio wave shielding portion in the high frequency heating device according
to the second exemplary embodiment of the present disclosure. FIG. 13 is a partial sectional perspective view of the
radio wave shielding portion in the high frequency heating device according to the second exemplary embodiment of
the present disclosure.

[0114] It should be noted that, in the present exemplary embodiment, configurations and functions similar to those in
the first exemplary embodiment are given identical reference signs, and are not described in detail below. The overall
configuration of the high frequency heating device in the present exemplary embodiment is similar to the configuration
of microwave 1 shown in FIGS. 1 to 11.

[0115] Now, specific configurations, operations, and effects of the present exemplary embodiment will be described
below.

[0116] Asshownin FIGS. 12 and 13, microwave 1 which is the high frequency heating device in the present exemplary
embodiment is configured such that slits 43 formed in both conductors provided across open hole 31 face each other
in relation to direction 9 of leakage of high frequency waves. Slits 43 are not staggered in the direction of cycles.
[0117] With this configuration, the distance between the conductors constituting choke groove 32 can be increased
and the area of the facing surfaces of the conductors can be decreased at a location where slits 43 face each other,
whereby variation in the impedance in the longitudinal direction of choke groove 32 can be significantly increased. Thus,
the radio wave shielding performance of the choke structure can further be improved.

[0118] In the present exemplary embodiment, projecting plate 34 constitutes one surface of door 5, and when door 5
is closed, projecting plate 34 constitutes a part of inner wall surface 7 of heating chamber 3. However, the configuration
is not limited thereto. Recessed plate 33 may constitute one surface (inner wall surface 7 of heating chamber 3) of door
5. Projecting plate 34 is bonded to recessed plate 33 at bonding portion 35 to form choke groove 32.

[0119] FIG. 13 illustrates the configuration where all slits 43 are not staggered in the direction of cycles. However, the
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present disclosure includes a configuration where at least one pair of slits 43 is not staggered in the direction of cycles.
(Third exemplary embodiment)

[0120] FIGS. 14 to 18 are explanatory views of a high frequency heating device according to a third exemplary em-
bodiment of the present disclosure. FIG. 14 is a partial sectional view of a radio wave shielding portion in the high
frequency heating device according to the third exemplary embodiment of the present disclosure. FIG. 15 is a partial
sectional perspective view of the radio wave shielding portion in the high frequency heating device according to the third
exemplary embodiment of the present disclosure. FIG. 16 is a conceptual diagram for describing a propagation path of
high frequency waves propagating to the radio wave shielding portion in the high frequency heating device in the third
exemplary embodiment of the present disclosure. FIG. 17 is a partial sectional view of a radio wave shielding portion in
the high frequency heating device according to the third exemplary embodiment of the present disclosure. FIG. 18 is a
conceptual diagram showing a shape of an inner surface of a heating chamber relative to a shape of a protrusion in the
third exemplary embodiment of the present disclosure.

[0121] It should be noted that, in the present exemplary embodiment, configurations and functions similar to those in
the first and second exemplary embodiments are given identical reference signs, and are not described in detail below.
The overall configuration of the high frequency heating device in the present exemplary embodiment is similar to the
configuration of microwave 1 shown in FIGS. 1 to 13.

[0122] The configuration of protrusion 91 will be described. As shown in FIGS. 14 to 18, in radio wave shielding portion
90 in the present exemplary embodiment, protrusion facing surface 92 of protrusion 91 facing inner wall surface 7 of
heating chamber 3 is inclined to heating chamber 3. The following effects can be obtained by forming gap 93 between
inner wall surface 7 of heating chamber 3 and protrusion facing surface 92 into a wedge shape.

[0123] When high frequency waves enter into wedge-shaped gap 93 at angle 6 larger than a predetermined angle,
the high frequency waves are repeatedly reflected on inner wall surface 7 of heating chamber 3 and protrusion facing
surface 92. During the repeated reflection, the high frequency waves are deflected and returned back to heating chamber
3 asindicated by arrows in FIG. 16. Therefore, a proportion of high frequency waves propagating through gap 93 between
inner wall surface 7 of heating chamber 3 and protrusion facing surface 92 and reaching choke groove 32 can be reduced,
whereby the leakage of high frequency waves can further be reduced.

[0124] When an axis of rotation of door 5 for closing and opening door 5 is provided inside door 5, the tip of protrusion
91 located on a rotating end (upper side if door 5 is a front open door) upon opening and closing door 5 follows a trajectory
to get close to bonding portion 35. To avoid interference between protrusion 91 and inner wall surface 7 of heating
chamber 3 due to variation during assembly, gap 93 between inner wall surface 7 of heating chamber 3 and protrusion
facing surface 92 is generally set to be large. In the present exemplary embodiment, protrusion facing surface 92 is
inclined to heating chamber 3. Therefore, interference between protrusion 91 and inner wall surface 7 of heating chamber
3 can be avoided without increasing the volume of gap 93.

[0125] Further, as shown in FIGS. 17 and 18, in radio wave shielding portion 90 in the present exemplary embodiment,
end face 94 of inner wall surface 7 of heating chamber 3 facing inclined protrusion facing surface 92 may be inclined so
as to form constant (may be substantially constant) gap 95 with protrusion facing surface 92. According to this config-
uration, the following effects can be obtained.

[0126] AsshowninFIG. 18, predetermined space X is formed so that protrusion 91 and inner wall surface 7 of heating
chamber 3 do not interfere with each other even if the relative position between protrusion 91 and inner wall surface 7
of heating chamber 3 varies in a direction parallel to the surface of front plate 6 due to variation in size or mounting
variation. Protrusion facing surface 92 and end face 94 are inclined parallel to (or may be substantially parallel to) each
other, and therefore, width H of constant gap 95 with respect to protrusion facing surface 92 is smaller than space X
according to inclination angle 8. As described above, width H of gap 95 can be decreased, whereby attenuation of
propagating high frequency waves can be increased.

[0127] The effect of slits 43 in the choke structure is as stated in the first exemplary embodiment. An advantage will
be described below of the configuration where slits 43 are formed such that both conductors provided across open hole
31 so as to constitute the choke structure have at least one portion where both conductors do not face each other.
[0128] High frequency waves propagate while generating an electric field between the conductors facing each other.
When slits 43 are formed in choke groove 32, the propagation in the direction of cycles can be reduced, because the
electric field is not generated in slits 43. However, when the conductors partly face each other or when an electric field
is generated due to another conductor being present near the propagation path in the direction of cycles, the effect of
slits 43 is reduced.

[0129] Itis considered that the amount of high frequency waves propagating in the direction of cycles is in proportion
to the area of the facing surfaces of the conductors. In view of this, when slits 43 are formed so that the conductors do
not face each other at all, the high frequency waves to propagate in the direction of cycles can be effectively reduced.
[0130] Now, specific configurations, operations, and effects of the present exemplary embodiment will be described
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below.

[0131] As shown in FIG. 15, in the microwave which is the high frequency heating device in the present exemplary
embodiment, slits 43 are formed in radio wave shielding portion 90 so that both conductors provided across open hole
31 have at least one portion where both conductors do not face each other.

[0132] With this configuration, the propagation of high frequency waves in the direction of cycles can be cut at the
portion where the conductors do not face each other, whereby the radio wave shielding performance of the choke
structure can be improved.

[0133] The present exemplary embodiment is different from the second exemplary embodiment in that there is a
portion where the conductors do not face each other at all on one side of the conductors constituting the choke structure.
The present exemplary embodiment is the same as the second exemplary embodiment in that there are portions where
the conductors face each other even a little on one side.

[0134] In the present exemplary embodiment, projecting plate 34 constitutes one surface of door 5, and when door 5
is closed, projecting plate 34 constitutes a part of the inner wall surface of heating chamber 3. However, the configuration
is not limited thereto. Recessed plate 33 may constitute one surface of door 5, and recessed plate 33 may constitute
inner wall surface 7 of heating chamber 3. Projecting plate 34 may be bonded to recessed plate 33 at bonding portion
35 to form choke groove 32.

[0135] In FIG. 15, all slits 43 formed in both conductors provided across open hole 31 are formed such that the
conductors do not face each other. However, the present disclosure includes a configuration where both conductors
have at least one portion where they do not face each other at all.

[0136] The resonance frequency of radio wave shielding portion 90 may be varied by changing the length of at least
one side of conductors 33 and 34 constituting radio wave shielding portion 90.

[0137] As shown in FIG. 3C, in the microwave which is the high frequency heating device in the present disclosure,
step 95 is formed on a surface facing opening peripheral portion 6. With this configuration, intrusion of foreign matters
into choke groove 32 is prevented, whereby deterioration in the radio wave shielding performance and occurrence of
discharge of high frequency waves due to foreign matters can be reduced. When plastic choke cover 42 is provided on
choke groove 32 so as to prevent fingers from entering choke groove 32 and getting injured, step 95 is not formed on
the surface facing opening peripheral portion 6. Therefore, the appearance can be improved, cleaning performance can
be improved, and a packing for preventing intrusion of water through a gap between choke cover 42 and choke groove
32 can be formed to have a simple structure.

INDUSTRIAL APPLICABILITY

[0138] As described above, the high frequency heating device according to the present disclosure is applicable not
only to single-function microwaves having only a high frequency heating function but also microwaves having an oven
function or grilling function and microwaves having a steam function. Thus, the high frequency heating device according
to the present disclosure is widely applicable to domestic and industrial microwaves.

REFERENCE MARKS IN THE DRAWINGS
[0139]

: microwave (high frequency heating device)

: outer box

: heating chamber

: opening

door

: front plate (opening peripheral portion)

: inner wall surface

: dead end space

9: direction of leakage of high frequency waves
11: high frequency wave generation unit

30, 30A, 30B, 30C, 30D, 30E, 30F, 90: radio wave shielding portion
31: open hole

32: choke groove

33: recessed plate (conductor)

34: projecting plate (conductor)

35: bonding portion

36, 91: protrusion
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42: choke cover

43: slit

53: bonding portion A

54: bonding portion B

80: first resonance space
81: second resonance space
82: common space

97: first space

98: second space

99: third space

Claims

A high frequency heating device comprising:

a heating chamber having an opening;

an opening peripheral portion formed on a peripheral edge of the opening;

a high frequency wave generation unit that supplies high frequency waves to the heating chamber; and

a door that covers the opening in an openable manner and has a radio wave shielding portion at a position
facing the opening peripheral portion,

wherein the radio wave shielding portion is provided with an open hole formed to face the opening peripheral
portion, and a choke groove formed from a plurality of conductors, and

the choke groove has a first resonance space having a first resonance frequency, and a second resonance
space having a second resonance frequency different from the first resonance frequency.

The high frequency heating device according to claim 1, wherein the choke groove curves toward both the heating
chamber and an opposite side to the heating chamber, across the open hole.

The high frequency heating device according to claim 1, wherein, from among the radio wave shielding portions
provided on four sides of an entire perimeter of the door, at least the radio wave shielding portion provided on one
side has synthesized resonance characteristics different from synthesized resonance characteristics of the radio
wave shielding portions provided on the other sides.

The high frequency heating device according to claim 3, wherein the radio wave shielding portion provided on a
lower side of the door has synthesized resonance characteristics different from synthesized resonance character-
istics of the radio wave shielding portions provided on the other three sides.

The high frequency heating device according to claim 1, wherein the radio wave shielding portion provided on one
side of the door has a plurality of regions which is different from one another in synthesized resonance characteristics.

The high frequency heating device according to claim 1, wherein the radio wave shielding portion provided on a
corner of the door has synthesized resonance characteristics different from synthesized resonance characteristics

of the radio wave shielding portion provided on a straight part of the door.

The high frequency heating device according to claim 1, wherein a resonance frequency of the radio wave shielding
portion is varied by changing a length of one side of the conductors constituting the radio wave shielding portion.
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