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(67) A magnetron 1 according to the invention is
equipped with an anode cylinder 112 having a high-fre-
quency wave output unit 111, permanent magnets 122
disposed on the two respective sides of the anode cylin-
der, and magnetic yokes 121 which house the anode
cylinder and the permanent magnets inside. One, on the
high-frequency wave output side, of the magnetic yokes

FIG. 2

MAGNETRON AND MICROWAVE-USING EQUIPMENT

is formed with a plurality of cut and raised parts 1213.
The anode cylinder and the one magnetic yoke are po-
sitioned with respect to the fixed to each other by sand-
wiching a metal plate 125 which matches the high-fre-
quency wave output unit and the cut and raised parts
1213 between one of the permanent magnet and the
magnetic yoke.
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Description
Technical Field

[0001] The present invention relates to a magnetron
thatis suitable for use in microwave oscillation apparatus
such as microwave-using apparatus.

Background Art

[0002] Magnetrons are roughly divided into a vacuum
tube part and an exterior part. The vacuum tube part in-
cludes an anode cylinder whose inner wall surface is pro-
vided with a plurality of vanes extending radially, an input
unit having a cathode structure disposed on the center
axis of the anode cylinder, and a high-frequency wave
output unit. The exterior part is includes permanent mag-
nets, magnetic yokes which constitute a magnetic circuit,
and a cooling unit.

[0003] There are various methods for positioning the
vacuum tube part and the exterior part with respect to
each other. For example, in the magnetron disclosed in
Patent Document 1, as shown in Fig. 10, annular ribs 31
project from the inner surface of a first magnetic yoke 3
which is disposed on the high-frequency wave output
side. As shown in Fig. 9, a positioning plate 4 whose
outer diameter matches the inner diameter of the annular
ribs 31 so that the positioning plate 4 is just fitted in the
annular ribs 31 and whose inner diameter matches the
outer diameter of the high-frequency wave output unit so
that the positioning plate 4 is just fitted with a high-fre-
quency wave output unit is sandwiched between the first
magnetic yoke 3 and a permanent magnet 122. The vac-
uum tube part and the exterior part are positioned with
respect to and fixed to each other by the positioning plate
4 interposed in between by fitting the positioning plate 4
into the annular ribs 31 and with the high-frequency wave
output unit 111.

[0004] InPatentDocument1,showninFig.9,a cooling
unit has a spiral structure and the positioning plate has
baffle plates 41 so as to obstruct a cooling wind flowing
through ineffective air passages.

Related Art Documents

Patent Documents
[0005] Patent Document 1: JP-A-S59-81834

Summary of the Invention

Problem to be Solved by the Invention

[0006] However, in the above conventional configura-
tion, since the yoke is formed with the ribs, the rib pro-
jection height has a limit and assembling is possible even
in a state that the positioning plate 4 is not fitted in the
annular ribs 31.
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[0007] Furthermore, with the structure that the posi-
tioning plate 4 has the baffle plates 41, directivity occurs
atthe time of assembling. As aresult, assembling is com-
plicated and a probability is high that the positioning plate
4 goes up onto the annular ribs 31.

[0008] Still further, the ribs which are formed on the
yoke have only the function of positioning and fixing the
vacuum tube part and the exterior part with respect to
each other by the positioning plate 4 interposed in be-
tween; no consideration is given to positioning with re-
spect to a waveguide unit of a microwave-using appara-
tus or the like.

[0009] Therefore, where only general attachment
screws are used, the position of the magnetron relative
to the waveguide unit varies, raising a problem that dis-
charge may occur between the high-frequency wave out-
put unit and the waveguide unit.

[0010] The present invention has been made in the
above circumstances, and an object of the present in-
vention is to provide a magnetron high-frequency wave
output unit can be positioned with respect to and fixed to
its magnetic yoke and the waveguide unitof a microwave-
using apparatus or the like reliably, without complicating
its structure or assembling method.

Means for Solving the Problem

[0011] To solve the above problems in the related art,
the invention provides a magnetron including: an anode
cylinderincluding a high-frequency wave output unit; per-
manent magnets disposed on two opposite sides of the
anode cylinder, respectively; and a magnetic yoke which
houses therein the anode cylinder and the permanent
magnets, wherein a portion, on a high-frequency wave
outputside, of the magnetic yoke is formed with a plurality
of cut and raised parts, and a metal plate which matches
the high-frequency wave output unit and the cut and
raised parts is sandwiched between one of the perma-
nent magnet and the magnetic yoke, whereby the anode
cylinder and the magnetic yoke are positioned with re-
spect to and fixed to each other.

[0012] With this configuration, the high-frequency
wave output unit of the magnetron can reliably be posi-
tioned with respect to and fixed to the magnetic yoke and
a waveguide unit of a microwave-using apparatus or the
like, without complicating its structure or assembling
method.

[0013] In the above magnetron, a waveguide unit, to
which the magnetron is attached, of a microwave-using
apparatus is formed with a cut and raised part which
matches a hole formed by the cut and raised part in the
magnetic yoke, and the cut and raised part of the
waveguide unit is fitted in the hole of the magnetic yoke,
whereby the magnetic yoke and the waveguide unit are
positioned with respect to and fixed to each other.
[0014] In the above magnetron, a waveguide unit, to
which the magnetron is attached, of a microwave-using
apparatus is formed with a projection which matches a
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hole formed by the cut and raised part in the magnetic
yoke, and the projection of the waveguide unit is fitted in
the hole of the magnetic yoke, whereby the magnetic
yoke and the waveguide unit are positioned with respect
to and fixed to each other.

[0015] In the above magnetron, a waveguide unit, to
which the magnetron is attached, of a microwave-using
apparatus is formed with a hole which matches the cut
and raised part of the magnetic yoke, and the cut and
raised part of the magnetic yoke is fitted in the hole of
the waveguide unit, whereby the magnetic yoke and the
waveguide unit are positioned with respect to and fixed
to each other.

[0016] With the above structures, the height of the cut
and raised parts can be set freely and hence deviation
of the positioning metal plate can be suppressed.
[0017] Since the plurality of cut and raised parts are
formed, the positioning metal plate need not have direc-
tivity and is given a simple structure, which facilitates
assembling.

[0018] The magnetic yoke and the waveguide unit are
positioned with respect to and fixed to each other be-
cause of the structure thatthe cut and raised parts formed
in the magnetic yoke are fitted in the respective holes
formed in the waveguide unit or the cut and raised parts
or the projections formed in the waveguide unit of the
microwave-using apparatus are fitted in the respective
holes formed by the cut and raised parts in the magnetic
yoke. As a result, the high-frequency output unit and the
waveguide unit are positioned with respect to and fixed
to each other, whereby discharge between the high-fre-
quency output unit and the waveguide unit can be sup-
pressed.

[0019] The invention also provides a magnetron in-
cluding: an anode cylinder including a high-frequency
wave output unit; permanent magnets disposed on two
opposite sides of the anode cylinder, respectively; and a
magnetic yoke which houses therein the anode cylinder
and the permanent magnets, wherein a portion, on a
high-frequency wave output side, of the magnetic yoke
is formed with a plurality of holes, a metal plate which
matches the high-frequency wave output unit and the
holes is sandwiched between one of the permanent mag-
net and the magnetic yoke, and positioning rods are in-
serted in the respective holes, whereby the anode cylin-
der and the magnetic yoke are positioned with respect
to and fixed to each other.

[0020] In the above magnetron, a waveguide unit, to
which the magnetron is attached, of a microwave-using
apparatus is formed with holes which match the respec-
tive holes of the magnetic yoke, and the magnetic yoke
and the waveguide unit are positioned with respect to
and fixed to each other by the positioning rods.

[0021] With the above structures, the positioning rods
can be set freely and hence deviation between the posi-
tioning metal plate and the magnetic yoke can be sup-
pressed.

[0022] Since the positioning rods are inserted in the
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respective holes, the positioning metal plate need not
have directivity and is given a simple structure, which
facilitates assembling.

[0023] The metal plate, the magnetic yoke, and the
waveguide unit are positioned with respect to and fixed
to each other by the positioning rods. As a result, the
high-frequency output unit and the waveguide unit are
positioned with respect to and fixed to each other, where-
by discharge between the high-frequency output unitand
the waveguide unit can be suppressed.

[0024] By applying the above-described magnetron to
a microwave-using apparatus, the microwave-using ap-
paratus with can be more stable and enhanced in per-
formance.

Advantages of the Invention

[0025] The magnetron and the microwave-using ap-
paratus according to the invention make it possible to
reliably positioning and fixing the high-frequency wave
output unit of the magnetron with respect to and to a
magnetic yoke of the magnetron and the waveguide unit
of a microwave-using apparatus or the like, without com-
plicating their structures or assembling methods.

Brief Description of the Drawings

[0026]

Fig. 1 is a front view of a magnetron according to a
first embodiment of the present invention.

Fig. 2 is a perspective view of a magnetic yoke and
a metal plate of the magnetron according to the first
embodiment of the invention.

Fig. 3 is a partially sectional view of a magnetron
with a waveguide unit according to the first embod-
iment of the invention.

Fig. 4 is a perspective view of a magnetic yoke of a
magnetron according to a second embodiment of
the invention.

Fig. 5 is a partially sectional view of a magnetron
with a waveguide unit according to the second em-
bodiment of the invention.

Fig. 6 is a front view of a magnetron according to a
third embodiment of the invention.

Fig. 7 is a perspective view of a rod of the magnetron
according to the third embodiment of the invention.
Fig. 8 is a partially sectional view of a magnetron
with a waveguide unit according to the third embod-
iment of the invention.

Fig. 9 is a front view of a conventional magnetron.
Fig. 10 is a perspective view of a magnetic yoke and
a positioning plate of the conventional magnetron.

Mode for Carrying Out the invention

[0027] A first invention provides a magnetron includ-
ing: an anode cylinder including a high-frequency wave
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output unit; permanent magnets disposed on two oppo-
site sides of the anode cylinder, respectively; and a mag-
netic yoke which houses therein the anode cylinder and
the permanent magnets, wherein a portion, on a high-
frequency wave output side, of the magnetic yoke is
formed with a plurality of cut and raised parts, and a metal
plate which matches the high-frequency wave output unit
and the cut and raised parts is sandwiched between one
of the permanent magnet and the magnetic yoke, where-
by the anode cylinder and the magnetic yoke are posi-
tioned with respect to and fixed to each other. With this
configuration, the high-frequency wave output unit of the
magnetron can reliably be positioned with respect to and
fixed to the magnetic yoke and a waveguide unit of a
microwave-using apparatus, without complicating its
structure or assembling method, and the assembling can
be facilitated by the simplified structure.

[0028] A second invention provides the magnetron of
the first invention, particularly, wherein a waveguide unit,
to which the magnetron is attached, of a microwave-using
apparatus is formed with a cut and raised part which
matches a hole formed by the cut and raised part in the
magnetic yoke, and the cut and raised part of the
waveguide unit is fitted in the hole of the magnetic yoke,
whereby the magnetic yoke and the waveguide unit are
positioned with respect to and fixed to each other. With
this configuration, a variation in a relative position of the
high-frequency wave output unit and the waveguide unit
can be suppressed, and occurrence of discharge be-
tween the high-frequency wave output unit and the
waveguide unit can be suppressed.

[0029] A third invention provides the magnetron of the
first invention, particularly, wherein a waveguide unit, to
which the magnetron is attached, of a microwave-using
apparatus is formed with a projection which matches a
hole formed by the cut and raised part in the magnetic
yoke, and the projection of the waveguide unit is fitted in
the hole of the magnetic yoke, whereby the magnetic
yoke and the waveguide unit are positioned with respect
to and fixed to each other. With this configuration, a var-
iation in a relative position of the high-frequency wave
output unit and the waveguide unit can be suppressed,
and occurrence of discharge between the high-frequency
wave output unit and the waveguide unit can be sup-
pressed.

[0030] A fourth invention provides the magnetron of
the first invention, particularly, wherein a waveguide unit,
to which the magnetron is attached, of a microwave-using
apparatus is formed with a hole which matches the cut
and raised part of the magnetic yoke, and the cut and
raised part of the magnetic yoke is fitted in the hole of
the waveguide unit, whereby the magnetic yoke and the
waveguide unit are positioned with respect to and fixed
to each other. With this configuration, a variation in a
relative position of the high-frequency wave output unit
and the waveguide unit can be suppressed, and occur-
rence of discharge between the high-frequency wave
output unit and the waveguide unit can be suppressed.
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[0031] A fifth invention provides a magnetron includ-
ing: an anode cylinder including a high-frequency wave
output unit; permanent magnets disposed on two oppo-
site sides of the anode cylinder, respectively; and a mag-
netic yoke which houses therein the anode cylinder and
the permanent magnets, wherein a portion, on a high-
frequency wave output side, of the magnetic yoke is
formed with a plurality of holes, a metal plate which
matches the high-frequency wave output unit and the
holes is sandwiched between one of the permanent mag-
net and the magnetic yoke, and positioning rods are in-
serted in the respective holes, whereby the anode cylin-
der and the magnetic yoke are positioned with respect
to and fixed to each other. With this configuration, the
high-frequency wave output unit of the magnetron can
reliably be positioned with respect to and fixed to the
magnetic yoke and a waveguide unit of a microwave-
using apparatus, without complicating its structure or as-
sembling method, and the assembling can be facilitated
by the simplified structure.

[0032] A sixth invention provides the magnetron of the
fifth invention, particularly, wherein a waveguide unit, to
which the magnetron is attached, of a microwave-using
apparatus is formed with holes which match the respec-
tive holes of the magnetic yoke, and the magnetic yoke
and the waveguide unit are positioned with respect to
and fixed to each other by the positioning rods. With this
configuration, a variation in a relative position of the high-
frequency wave output unit and the waveguide unit can
be suppressed, and occurrence of discharge between
the high-frequency wave output unit and the waveguide
unit can be suppressed.

[0033] A seventh invention provides a microwave-us-
ing apparatus including the magnetron according to any
one of the first to sixth inventions, which can be more
stable and enhanced in performance

[0034] Embodiments of the invention will be hereinaf-
ter described with reference to the drawings. The em-
bodiments should not be construed as restricting the in-
vention.

(Embodiment 1)

[0035] Fig. 1is a front view of a magnetron according
to a first embodiment of the invention. Fig. 2 is a perspec-
tive view of a magnetic yoke and a metal plate of the
magnetron according to the first embodiment of the in-
vention.

[0036] As shown inFig. 1, the magnetron 1 includes a
vacuum tube part 11 and an exterior part 12. The vacuum
tube part 11 includes an anode cylinder 112, an input
unit (not shown), and a high-frequency wave output unit
111. The exterior part includes permanent magnets 122,
magnetic yokes 121 which constitute a magnetic circuit,
a cooling unit 123 including a plurality of cooling fins, and
a filter unit 124 for supplying power to the input unit.
[0037] The magnetic yokes 121 includes a first mag-
netic yoke 1211 disposed on the high-frequency wave
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output side and a second magnetic yoke 1212 disposed
on the filter side which are connected to each other by
caulking.

[0038] A metal plate 125 is as thick as about 30% of
the magnetic yokes 121, and is sandwiched between the
permanentmagnet 122 and the firstmagnetic yoke 1211.
A gasket 126 is held and leakage of radio waves to be
are output from the high-frequency wave output unit 111
is prevented.

[0039] Asshownin Fig. 2, the first magnetic yoke 1211
is formed with four cut and raised parts 1213 having a
height that is about three times the thickness of the mag-
netic yokes 121 at ineffective air passage portions of a
cooling wind so as to project toward the inside of the
magnetic yokes and to be arranged radially and symmet-
rically so as to have no directivity. The cut and raised
parts 1213 are formed so as to just fit with the metal plate
125 whose outer diameter is approximately equal to the
diameter of the circle that inscribes their end faces.
[0040] The metal plate 125 is formed in such a manner
that its inner diameter of the is approximately equal to
the outer diameter of the high-frequency wave output unit
111 of the vacuum tube part 11 so that the metal plate
125 justfits with the high-frequency wave output unit 111.
[0041] Withthe above structures, the vacuum tube part
11 is positioned with respect to the first magnetic yoke
1211 with the metal plate 125 interposed in between be-
cause an inside portion (in the radial direction) of the
metal plate 125 is fitted with the high-frequency wave
output unit 111 and an outside portion (in the radial di-
rection) of the metal plate 125 is fitted in the circle that
inscribes the end faces of the cut and raised parts 1213
of the first magnetic yoke 1211.

[0042] The first magnetic yoke 1211 has holes 1214
as a result of the formation of the respective cut and
raised parts 1213.

[0043] Fig.3isa partially sectional view of a magnetron
with a waveguide unit according to the first embodiment
of the invention.

[0044] As shownin Fig. 3, a portion, to which the mag-
netron 1is to be attached, of a waveguide unit 2 is formed
with four cut and raised parts 21 having a height that is
about two times the thickness of the magnetic yokes 121
at such positions as to fit into the respective holes 1214
formed by the cut and raised parts 1213 of the first mag-
netic yoke 1211 so as to project toward the outside of
the waveguide unit 2. The cut and raised parts 21 of the
waveguide unit2 are partially fitted in the respective holes
1214 formed by the cut and raised parts 1213 of the first
magnetic yoke 1211.

[0045] With this structure, the magnetron 1 and the
waveguide unit 2 are positioned with respect to each oth-
er and the first magnetic yoke 1211 and the waveguide
unit 2 are fixed to each other with screws.

[0046] How the above-configured magnetron works
will be described below.

[0047] First, shaped like a disc, the metal plate 125
has no directivity and enables simple assembling. Since
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the height of the cut and raised parts 1213 is sufficiently
greater than the thickness of the metal plate 125, the
metal plate 125 never goes up onto the cut and raised
parts 1213.

[0048] Sincethe vacuum tube part 11 of the magnetron
1 is positioned with respect to the first magnetic yoke
1211 with the metal plate 125 interposed in between,
positional variations of members involved can be re-
duced at the time of assembling and deviations can be
suppressed when the magnetron 1 is subjected to vibra-
tion or impact.

[0049] Furthermore, since the magnetron 1 is posi-
tioned with respect to and fixed to the waveguide unit 2,
deviations of the high-frequency wave output unit 111
with respect to the waveguide unit 2 can be suppressed
to a large extent, whereby the occurrence of discharge
between the high-frequency wave output unit 111 and
the waveguide unit 2 can be suppressed and radio waves
can be guided reliably.

[0050] Still further, since the cut and raised parts 1213
are formed at ineffective air passage portions of a cooling
wind, they also serve as baffle plates, making it possible
to apply a cooling wind to the cooling fins efficiently.
[0051] After hitting the cut and raised parts 1213, parts
of a cooling wind flow through the holes 1214 formed by
the cut and raised parts 1213 and flow into the waveguide
unit through the holes 22 formed by the cut and raised
parts 21 of the waveguide unit 2, to produce a convec-
tional air flow in the waveguide unit. It is therefore ex-
pected that the occurrence of discharge between the
high-frequency wave output unit 111 and the waveguide
unit 2 can be suppressed further.

[0052] Itis preferable that an even number of cut and
raised parts be arranged symmetrically so as not to have
directivity. However, the number, size, positions, shape,
directions, and angle of the cut and raised parts are not
restricted at all as long as they enable positioning with
respect to the metal plate and the waveguide unit.
[0053] The cut and raised parts for positioning of the
metal plate and those for positioning of the waveguide
unit may be formed separately.

[0054] Although it is preferable that the metal plate
have such a simple structure as not to have directivity,
the metal plate may have any structure as long as it can
be positioned with respect to the yokes.

(Embodiment 2)

[0055] Fig. 4 is a perspective view of a magnetic yoke
of a magnetron according to a second embodiment of
the invention. Fig. 5 is a partially sectional view of a mag-
netron with a waveguide unit according to the same em-
bodiment.

[0056] As shown in Fig. 4, a first magnetic yoke 1215
is formed with four first cut and raised parts 1216 having
a height that is about three times the thickness of the
magnetic yokes at ineffective air passage portions of a
cooling wind so as to project toward the inside of the
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magnetic yokes and to be arranged radially and symmet-
rically so as to have no directivity. The first cut and raised
parts 1216 are formed so as to just fit with the metal plate
125 whose outer diameter is approximately equal to the
diameter of the circle that inscribes their end faces.
[0057] The firstmagnetic yoke 1215 is formed with two
second cut and raised parts 1217 having a height that is
about two times the thickness of the magnetic yokes so
as to project toward the outside of the magnetic yokes
and to be arranged radially and symmetrically so as to
have no directivity.

[0058] The first magnetic yoke 1215 has holes 1214
as a result of the formation of the respective first cut and
raised parts 1216.

[0059] The magnetron is configured in the same man-
ner as in the firstembodiment except for the firstmagnetic
yoke 1215.

[0060] Withthe above structures, the vacuum tube part
11 is positioned with respect to the first magnetic yoke
1215 with the metal plate 125 interposed in between be-
cause an inside portion (in the radial direction) of the
metal plate 125 is fitted with the high-frequency wave
output unit 111 and an outside portion (in the radial di-
rection) of the metal plate 125 is fitted in the circle that
inscribes the end faces of the cut and raised parts 1215
of the first magnetic yoke 1215.

[0061] Asshownin Fig. 5, a portion, to which the mag-
netron 1 is to be attached, of the waveguide unit 2 is
formed with first holes 23 at such positions as to be fitted
with the respective second cut and raised parts 1217 of
the first magnetic yoke 1215.

[0062] Furthermore, the portion, to which the magne-
tron 1 is to be attached, of the waveguide unit 2 is formed
with second holes 24 at the same positions as the re-
spective holes 1214 formed by the first cut and raised
parts 1216 of the first magnetic yoke 1215. The second
cut and raised parts 1217 of the first magnetic yoke 1215
are partially fitted in the respective first holes 23 of the
waveguide unit 2.

[0063] With this structure, the magnetron 1 and the
waveguide unit 2 are positioned with respect to each oth-
er and the first magnetic yoke 1215 and the waveguide
unit 2 are fixed to each other with screws.

[0064] How the above-configured magnetron works
will be described below.

[0065] First, shaped like a disc, the metal plate 125
has no directivity and enables simple assembling.
[0066] Since the height of the first cut and raised parts
1216 is sufficiently greater than the thickness of the metal
plate 125, the metal plate 125 never goes up onto the
first cut and raised parts 1216.

[0067] Sincethevacuum tube part 11 ofthe magnetron
1 is positioned with respect to the first magnetic yoke
1215 with the metal plate 125 interposed in between,
positional variations of members involved can be re-
duced at the time of assembling and deviations can be
suppressed when the magnetron 1 is subjected to vibra-
tion or impact.
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[0068] Furthermore, since the magnetron 1 is posi-
tioned with respect to and fixed to the waveguide unit 2,
deviations of the high-frequency wave output unit 111
with respect to the waveguide unit 2 can be suppressed
to a large extent, whereby the occurrence of discharge
between the high-frequency wave output unit 111 and
the waveguide unit 2 can be suppressed and radio waves
can be guided reliably.

[0069] Still further, since the first cut and raised parts
1216 are formed at ineffective air passage portions of a
cooling wind, they also serve as baffle plates, making it
possible to apply a cooling wind to the cooling fins effi-
ciently.

[0070] After hitting the first cut and raised parts 1216,
parts of a cooling wind flow through the holes 1214
formed by the first cut and raised parts 1216 and flow
into the waveguide unit through the second holes 24 of
the waveguide unit 2, to produce a convectional air flow
in the waveguide unit. It is therefore expected that the
occurrence of discharge between the high-frequency
wave output unit 111 and the waveguide unit 2 can be
suppressed further.

[0071] Itis preferable that an even number of cut and
raised parts be arranged symmetrically so as not to have
directivity. However, the number, size, positions, shape,
directions, and angle of the cut and raised parts are not
restricted at all as long as they enable positioning with
respect to the metal plate and the waveguide unit.
[0072] Although it is preferable that the metal plate
have such a simple structure as not to have directivity, it
may have any structure as long as it can be positioned
with respect to the yokes.

[0073] It is preferable that for the purpose of air con-
vention the waveguide unit 2 be formed with holes other
than those for the relative positioning. However, the
number, positions, and shape of the holes are not re-
stricted at all as long as they make it possible to position
the waveguide unit with respect to the magnetron.

(Embodiment 3)

[0074] Fig. 6 is a front view of a magnetron according
to a third embodiment of the invention. Fig. 7 is a per-
spective view of a rod of the magnetron according to the
third embodiment of the invention.

[0075] As shown in Fig. 6, a first magnetic yoke 1218
is formed with four holes 1219 approximately on the outer
circumference of the metal plate 125 at ineffective air
passage portions of a cooling wind so as to be arranged
radially and symmetrically so as to have no directivity.
[0076] Rods 127 are inserted through the four respec-
tive holes 1219 of the first magnetic yoke 1218 so as to
project by approximately the same length inward and out-
ward.

[0077] As shown in Fig. 7, each rod 127 has a semi-
cylindrical shape and has a length that is about five times
the thickness of the magnetic yokes. The rods 127 are
press-fitted in the respective holes 1219 of the first mag-
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netic yoke 1218.

[0078] The rods 127 are made of aluminum.

[0079] The metal plate 125 is fitted in the circle that
inscribes the circular arcs of the four rods 127, and is
thereby positioned with respect to the first magnetic yoke
1218.

[0080] The magnetron is configured in the same man-
ner as in the firstembodiment except for the firstmagnetic
yoke 1218 and the rods 127.

[0081] Withthe above structures, the vacuum tube part
11 is positioned with respect to the first magnetic yoke
1218 with the metal plate 125 interposed in between be-
cause an inside portion (in the radial direction) of the
metal plate 125 is fitted with the high-frequency wave
output unit 111 and an outside portion (in the radial di-
rection) of the metal plate 125 is fitted in the circle that
inscribes the circular arcs of the rods 127 which are
press-fitted in the first magnetic yoke 1218.

[0082] Fig.8isa partially sectional view of amagnetron
with a waveguide unit according to the third embodiment
of the invention.

[0083] Asshownin Fig. 8, a portion, to which the mag-
netron 1 is to be attached, of the waveguide unit 2 is
formed with holes 25 at such positions as to fit with the
respective rods 127 which are press-fitted in the first mag-
netic yoke 1218. The rods 127 are fitted in the respective
holes 25 of the waveguide unit 2.

[0084] With this structure, the magnetron 1 and the
waveguide unit 2 are positioned with respect to each oth-
er and the first magnetic yoke 1215 and the waveguide
unit 2 are fixed to each other with screws.

[0085] How the above-configured magnetron works
will be described below.

[0086] First, shaped like a disc, the metal plate 125
has no directivity and enables simple assembling. Since
the height of the rods 127 is sufficiently greater than the
thickness of the metal plate 125, the metal plate 125 nev-
er goes up onto the rods 127.

[0087] Since the rods 127 are not magnetic, the mag-
netic loss can be suppressed. Since the vacuum tube
part 11 of the magnetron 1 is positioned with respect to
the first magnetic yoke 1218 via the metal plate 125 and
the rods 127, positional variations of members involved
can be reduced at the time of assembling and deviations
can be suppressed when the magnetron 1 is subjected
to vibration or impact.

[0088] Furthermore, since the magnetron 1 is posi-
tioned with respect to and fixed to the waveguide unit 2,
deviations of the high-frequency wave output unit 111
with respect to the waveguide unit 2 can be suppressed
to a large extent, whereby the occurrence of discharge
between the high-frequency wave output unit 111 and
the waveguide unit 2 can be suppressed and radio waves
can be guided reliably.

[0089] Still further, since the rods 127 project at inef-
fective air passage portions of a cooling wind, they also
serve as baffle plates, making it possible to apply a cool-
ing wind to the cooling fins efficiently.
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[0090] What is more, since the rods 127 have a sem-
icylindrical shape, after hitting the rods 127 parts of a
cooling wind flow through the holes defined by the holes
1219 and the rods 127 and flow into the waveguide unit
through holes defined by the holes 25 of the waveguide
unit 2 and the rods 127, to produce a convectional air
flow in the waveguide unit. It is therefore expected that
the occurrence of discharge between the high-frequency
wave output unit 111 and the waveguide unit 2 can be
suppressed further.

[0091] Itis preferable that an even number of rods be
arranged symmetrically so as not to have directivity.
However, the number, size, positions, shape, and direc-
tions of the rods are not restricted at all as long as they
enable positioning with respect to the metal plate and the
waveguide unit.

[0092] The rods 127 need not be press-fitted as long
as they enable positioning with respect to the metal plate
and the waveguide unit.

[0093] Although it is preferable that the metal plate
have such a simple structure as not to have directivity, it
may have any structure as long as it can be positioned
with respect to the yokes.

[0094] To suppress the magnetic loss, it is preferable
that the rods be made of a non-magnetic material. How-
ever, the rods may be made of any material as long as
they enable positioning with respect to the metal plate
and the waveguide unit.

[0095] Although the invention has been described in
detail by referring to the particular embodiments, itis ap-
parent to those skilled in the art that various changes and
modifications are possible without departing from the
spirit and scope of the invention.

[0096] The present application is based on Japanese
Patent Application No. 2011-266565 filed on December
6, 2011, the disclosure of which is incorporated herein
by reference.

Industrial Applicability

[0097] The magnetron and the microwave-using ap-
paratus according to the invention make it possible to
reliably positioning and fixing the high-frequency wave
output unit of the magnetron with respect to and to a
magnetic yoke of the magnetron and the waveguide unit
of a microwave-using apparatus or the like, to suppress
discharge between the high-frequency wave output unit
and the waveguide unit, to guide radio waves reliably,
without complicating their structures or assembling meth-
ods. As such, they can be applied to or used as micro-
wave-using apparatus such as microwave ovens.

Description of Reference Signs

[0098]
1: Magnetron
11: Vacuum Tube Part
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111: High-Frequency Wave Output Unit
112: Anode Cylinder

12: Exterior Part

121: Magnetic Yokes

1211:  First magnetic Yoke
1212:  Second magnetic Yoke
1213:  Cut and raised part
1214: Hole

1215:  First magnetic yoke
1216:  First Cut and Raised Part
1217:  Second Cut and Raised Part
1218:  First magnetic yoke
1219:  Hole

122: Permanent magnet
123: Cooling Unit

124: Filter Unit

125: Metal Plate

126: Gasket

127: Rod

2: Waveguide Unit

21: Cut and Raised Part
22: Hole

23: First Hole

24: Second Hole

25: Hole

3: First Magnetic Yoke
31: Annular Rib

4: Positioning Plate

41: Baffle Plate

Claims

1. A magnetron comprising:

an anode cylinder comprising a high-frequency
wave output unit;

permanent magnets disposed on two opposite
sides of the anode cylinder, respectively; and
a magnetic yoke which houses therein the an-
ode cylinder and the permanent magnets,
wherein a portion, on a high-frequency wave
output side, of the magnetic yoke is formed with
a plurality of cut and raised parts, and a metal
plate which matches the high-frequency wave
output unit and the cut and raised parts is sand-
wiched between one of the permanent magnet
and the magnetic yoke, whereby the anode cyl-
inder and the magnetic yoke are positioned with
respect to and fixed to each other.

The magnetron according to claim 1,

wherein a waveguide unit, to which the magnetron
is attached, of a microwave-using apparatus is
formed with a cut and raised part which matches a
hole formed by the cut and raised partin the magnetic
yoke, and the cut and raised part of the waveguide
unitis fitted in the hole of the magnetic yoke, whereby
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the magnetic yoke and the waveguide unit are posi-
tioned with respect to and fixed to each other.

The magnetron according to claim 1,

wherein a waveguide unit, to which the magnetron
is attached, of a microwave-using apparatus is
formed with a projection which matches a hole
formed by the cut and raised part in the magnetic
yoke, and the projection ofthe waveguide unitis fitted
in the hole of the magnetic yoke, whereby the mag-
netic yoke and the waveguide unit are positioned
with respect to and fixed to each other.

The magnetron according to claim 1,

wherein a waveguide unit, to which the magnetron
is attached, of a microwave-using apparatus is
formed with a hole which matches the cut and raised
part of the magnetic yoke, and the cut and raised
part of the magnetic yoke is fitted in the hole of the
waveguide unit, whereby the magnetic yoke and the
waveguide unit are positioned with respect to and
fixed to each other.

A magnetron comprising:

an anode cylinder comprising a high-frequency
wave output unit;

permanent magnets disposed on two opposite
sides of the anode cylinder, respectively; and
a magnetic yoke which houses therein the an-
ode cylinder and the permanent magnets,
wherein a portion, on a high-frequency wave
output side, of the magnetic yoke is formed with
a plurality of holes, a metal plate which matches
the high-frequency wave output unit and the
holes is sandwiched between one of the perma-
nent magnet and the magnetic yoke, and posi-
tioning rods are inserted in the respective holes,
whereby the anode cylinder and the magnetic
yoke are positioned with respect to and fixed to
each other.

The magnetron according to claim 5,

wherein a waveguide unit, to which the magnetron
is attached, of a microwave-using apparatus is
formed with holes which match the respective holes
of the magnetic yoke, and the magnetic yoke and
the waveguide unit are positioned with respect to
and fixed to each other by the positioning rods.

A microwave-using apparatus comprising the mag-
netron according to any one of claims 1 to 6.
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This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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3. l:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/007827

Continuation of Box No.III of continuation of first sheet (2)

On account of the following reason, the present application involves
four inventions which do not comply with unity of invention.

Document 1: Microfilm of the specification and drawings annexed to
the request of Japanese Utility Model Application No.
076530/1982 (Laid-open No. 178264/1983) (Tokyo Shibaura Electric Co.,
Ltd.), 29 November 1983 (29.11.1983), page 2, line 7 to page 4, line
12; fig. 2, 4 (Family: none)

Document 1 discloses “a magnetron comprising an anode cylinder having
a high frequency output unit, a permanent magnet provided on both ends
of the anode cylinder, and a magnetic yoke housing the anode cylinder
and the permanent magnet thereinside, wherein a plurality of lugs are
provided on a high frequency output side of the magnetic yoke, wherein
a metal plate suitable for the high frequency output unit and the lugs
are arranged between the permanent magnet and the magnetic yoke, and
wherein the anode cylinder and the magnetic yoke are fixed in relative
positions. Consequently, the invention of claim 1 is not novel over the
invention disclosed in document 1, and thus does not have a special
technical feature.

As a result of judging special technical features with respect to
claims 1-7, it is considered that four inventions which are linked by
respective special technical features indicated below are involved.

Meanwhile, the inventions of claims 1 and 7 having no special technical
feature are classified into a main invention group.

First invention: claims 1-2 and 7

The inventions of claims 1 and 7, and the invention having a special
technical feature which is relevant to the matter set forth in claim
2.

Second invention: claim 3

The invention having a special technical feature which is relevant
to the matter set forth in claim 3.

Third invention: claim 4

The invention having a special technical feature which is relevant
to the matter set forth in claim 4.

Fourth invention: claims 5-6

The invention having a special technical feature which is relevant
to the matter set forth in claim 5.
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