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MAGNETRON DEVICE

This invention relates to a magnetron device and
more particularly to a magnetron device improved in
the choking circuit.

A magnetron is used incorporated in, for example, an
electronic oven with its output antenna received in the
closed chamber of the oven, for cooking, for example,
food material by microwave energy delivered from the
output antenna. When the magnetron is put into opera-
tion, a cathode bushing formed of, for example, ce-
ramic material emits high frequency waves bearing the
VHF and UHF bands. The above-mentioned type of
magnetron which gives forth these high frequency
waves disturbing a television receiving set is provided
with a low pass filter to prevent their leakage.

A low pass filter for the prior art magnetron com-
prises a pair of choke coils each including a ferrite core
and a capacitor penetrated by a pair of filament lead
conductors. The cathode section of the prior art mag-
netron and the choke coils are sealed in a shield box so
as to prevent the leakage of undesirable electromag-
netic waves emitted from said cathode section. With
such construction, the capacitor of the low pass filter
must withstand the operating voltage of the magnetron,
namely as high voltage as ten and odd kilovolts, result-
ing in the high cost of the capacitor and in consequence
the magnetron device.

Another type of prior art magnetron device is pro-
vided with an L-C low pass filter utilizing a floating ca-
pacity and the inductance of an inductor composed of
a plurality of series connected ferrite beads bored with
two penetrating holes through which a pair of filament
lead conductors are inserted. The L-C low pass filter of
such magnetron, though producible at a low cost, is not
fully effective to prevent the leakage of noise micro-
waves.

It is accordingly the object of this invention to pro-
vide a magnetron device using an inexpensive low pass
filter capable of very effectively preventing the leakage
of noise microwaves. ‘

According to an aspect of this invention, there is pro-
vided a magnetron device, wherein a high frequency
choking system is received in a shield box disposed on
that side of the magnetron tube which faces a cathode
stem; and said choking system is composed of a pair of
choking members connected to a pair of filament lead
conductors, each choking member being formed of at
least one first choking element including a high fre-
quency core of high intrinsic resistivity directly con-
nected to a filament lead conductor and at least one
second choking element including a low frequency
core of low intrinsic resistivity connected to the first
choking element. )

This invention can be more fully understood from the
following detailed description when taken in conjunc-
tion with the accompanying drawing, in which:

FIG. 1is a plan view of a magnetron device according
to an embodiment of this invention;

FIG. 2 is a side view of the magnetron device of FIG.
L

FIG. 3 is a plan view of a magnetron device according
to a second embodiment of the invention, wherein a
shield is disposed near that of the cores of each choking
member which is disposed on a power source side;

FIG. 4 is a side view of the second embodiment of
FIG. 3;
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FIG. 5 is a plan view of a magnetron device according
to a third embodiment of the invention modified from
F1G. 1, whercin a plate shield member is interposed be-
tween the first choking elements and the second chok-
ing elements of a pair of choking members;

FIG. 6 is a plan view of a magnetron device according
to a fourth embodiment of the invention modified from
FIG. 3;

FIG. 7A is a schematic plan view of a magnetron de-
vice according to a fifth embodiment of the invention,
wherein each choking member includes a plurality of
second choking elements;

FIG. 7B is a schematic plan view of a magnetron de-
vice according to a sixth embodiment of the invention,
wherein a plate shield member is disposed between the
first choking element and the adjacent second choking
element of each choking member;

FIG. 8 is a plan view of a magnetron device according
to a seventh embodiment of the invention, wherein a
choking system composes two series connected ferrite
core beads;

FIG. 9 is a side view of the seventh embodiment of
FIG. 8;

FIG. 10 is a plan view of a magnetron device accord-
ing to an eighth embodiment of the invention, wherein
a choking system is formed of a plurality of series con-
nected ferrite core beads;

FIG. 11 is a graph showing data of comparison be-
tween the noise characteristics of the prior art magne-
tron and that of the present magnetron, as obtained
from the AGC voltage of a television receiver.

Referring to the first embodiment of FIGS. 1 and 2, a
magnetron 11 is used, for example, in cooking food ma-
terial by microwave energy emitted from an output an-
tenna held in the closed oven chamber (not shown) of,
for example, an electronic oven. The magnetron 11 is
provided with a magnet 13 and radiator 14. The cath-
ode bushing 15 of the magnetron 11 is provided with
heater lead terminals or filament lead terminals 164,
16b. A pair of choking members 174, 17b are con-
nected to these lead terminals 16a, 165 respectively.
The choking member 17a comprises a pair of choking
elements 17q-1, 17a-2 composed of series connected
coils 18a, 192 and cores 20a, 21a inserted thereinto.
Similarly, the choking member 176 comprises a pair of
choking elements 17b-1, 175-2 composed of series con-
nected coils 18b, 19b and cores 20b, 214 inserted there-
into. The cores 20a, 20b are formed of NiZn-base fer-
rite (manufactured, for example, by Tokyo Denki
Kagaku under a commercial name “QsC™) having a
prominent permeability to high frequency and a high
intrinsic resistivity of more than 1 K{}-cm, for example
10 Kf}-cm at a room temperature. The cores 21a, 215
are made of MnZn-base ferrite (manufactured, for ex-
ample, by Tokyo Denki Kagaku under a commercial
name *‘H;S™) having a prominent permeability to low
frequency and a low intrinsic resistivity of less than 100
Q-cm, for example 30 Q:cm at a room temperature.
The choking members 17a, 17b and cathode bushing
15 are received in a shield box 22. The leads 23a, 235
of the choking members 17a, 17b are connected to the
terminals 25aq, 285 through the insulation wall 24
formed at a part of the shield box 22.

Provision of the choking members 17a, 176 of the
above-mentioned arrangement substantially prevents
the leakage of objectionable noise microwaves of VHF
and UHF bands emitted from the cathode bushing 1§
during the operation of the magnetron 11, thereby
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keeping a television receiving set practically free from
the effect of such noise microwaves. where

Where. therefore, noise microwaves are trcated by
the choking members 17a, 175 sct at a mode capable of
readily absorbing such noises, then the noisc micro-
waves are prominently attenuated and least likely to
leak to the outside. However, such modec is not realized
if all the cores 20a, 20b, 21a, 215 of the choking mem-
bers 17a, 176 are made of the same material. But only
whre the cores 20a, 20b positioned near the cathode 18
of the magnetron 11 are made of material having a
higher intrinsic resistivity than the cores 21a, 215 fac-
ing the power supply terminals 25a, 25b, then can be
attained the above-mentioned mode, in which the un-
desirable noise microwaves can be easily absorbed by
the choking members 17a, 175, thereby substantially
presenting the leakage of said noise microwaves.

According to a second embodiment of FIGS. 3 and 4,
the choking member 17a comprises a choking element
17a-1 including a core 20a of high intrinsic resistivity
and a choking element 17a-2 including a core 21a of
low intrinsic resistivity. Similarly, the choking member
17b comprises a choking element 17b-1 including a
core 205 of high intrinsic resistivity and a choking ele-
ment 176-2 including a core 21b of low intrinsic resis-
tivity. The choking element 17a-2 including the core
21a of low intrinsic resistivity and the choking element
175-2 including the core 215 of low intrinsic resistivity
are respectively surrounded by shield cylinders 26a,
26b into which the corresponding insulation silicon
tubes 27a, 27b are inserted. This arrangement enables
objectionable noise microwaves emitted from the cath-
ode bushing 15 to be effectively absorbed.

If the foregoing embodiments are further modified by
providing a prescribed space between the cores 20a
and 214 of different intrinsic resistivities, as well as be-
tween the cores 20b and 215 of different intrinsic resis-
tivities or interposing, as shown in FIGS. § and 6, a
metal shield plate 28 between the cores constituting
said two groups so as to attain magnetic insulation
therebetween, then noise microwaves can be more ef-
fectively absorbed.

Referring to the embodiments of FIGS. 7A and 7B, a
choking member 30 comprises a first choking element
33 including a core 33a of high intrinsic resistivity lo-
cated near a cathode bushing 32 and a plurality of sec-
ond choking elements 34, 35 respectively including
cores 34a, 35a of low intrinsic resistivity. Another
choking member 31 has the same arrangement. Each of
these choking members 30, 31 is surrounded by a sili-
con tube 36. The outer surface of that part of the sili-
con tube 36 which faces the plural second choking ele-
ments 34, 35 is covered with an aluminium shield mem-
brane 37.

If, as shown in FIGS. 7 and 8, each of the choking ele-
ments 30, 31 comprises a first choking element 33 in-
cluding a core 33a of high intrinsic resistivity and dis-
posed near the cathode bushing 32 and a plurality of
second choking elements 34, 35 including cores 3Ma,
354 of low intrinsic resistivity connected in series to the
first choking element 33, and the respective choking
elements 33, 34, 35 are set at prescribed modes, then
noise microwaves having a considerably broad band
range can be effectively absorbed.

According to the embodiment of FIG. 7B, a shield
plate member 38 is further provided between the first
choking element 33 and the adjacent second choking
element 34.
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Referring to the embodiment of FIGS. 8 and 9, the
choking member comprises a ferrite core bead 40 of
high intrinsic resistivity and a ferrite corc bead 41 of
low intrinsic resistivity which arc respectively bored
with two penctrating holes and aligned to each other in
serics. and a pair of heater or filament leads 42, 43
passing through said holes. In this case, the paired fila-
ment lcads 42, 43 act as the choking coils described in
the foregoing embodiment. These filament leads 42, 43
and ferrite core beads 40, 41 form choking members.
Such choking member is of simple arrangement and
can be made compact.

According to the embodiment of FIG. 10, the chok-
ing member comprises a plurality of groups of alter-
nately connccted ferrite core beads 40, 41, each being
of the same type as described above. A pair of filament
leads 42, 43 arc inserted through the penetrating holes
bored in said ferrite core beads. The arrangement of
the choking member shown in FIG. 10 can absorb noisc
microwaves having a considerably broad band range.

Examination of the effect excrted by the noise micro-
waves emitted from an electronic oven equipped with a
magnetron, for example, on a television receiving set
can be conveniently carried out by measuring changes
in the AGC voltage of said receiving set. FIiG. 11 graph-
jcally sets forth the data obtained from this test
method. The curve 51 indicates changes in the AGC
voltage of a television receiving set caused by noise mi-
crowaves emitted from a magnetron-type electronic
oven omitting a filter. The curve 52 shows changes in
the AGC voltage of a television receiving set caused by
noise microwaves leaking from an electronic oven
using a magnetron device according to the embodiment
of FIGS. 1 and 2. The curve 53 denotes changes in said
AGC voltage resulting from noise microwaves dis-
charged from an electronic oven containing 2 magne-
tron device according to the embodiment of FIG. TA.
The curve 54 illustrates changes in the AGC voltage
arising from noise microwaves emitted from an elec-
tronic oven provided with a magnetron device accord-
ing to the embodiment of FIG. 7B wherein a shield
plate 38 is provided between the first choking element
33 including the core 33a of high intrinsic resistivity
and the second choking element 34 including the core
34a of low intrinsic resistivity. As apparent from FIG.
11 a noisc microwave-absorbing filter utilizing the
choking member of this invention has a far higher fil-
tering effect and is much more inexpensive than the
prior art filter.

Each of said choking members may comprise at least
one choking element formed of a ferrite core and a
choking coil wound about said ferrite core; and at least
one more choking element constituted by a ferrite core
bead in which a lead conductor connected to said
choking coil is received.

What is claimed is:

1. A magnetron device comprising a magnetron
body; mcans for applying a magnetron field to the mag-
netron body; a cooling device fitted to the magnetron
body; a shield box disposed on that side of the magne-
tron body which faces a cathode stem; and a noise mi-
crowave-absorbing filter reccived in the shield box,
whercin the noise microwave-absorbing filter is com-
posed of a pair of choking members respectively con-
nected to heater lcad conductors; each choking mem-
ber is composed of at least one first choking element
including a first ferrite core of high intrinsic resistivity
connccted to the heater lead conductor and at lcast one
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sccond choking element including a second ferrite core
of low intrinsic resistivity connected in series to the first
choking element.

2. A magnetron device according to claim 1, wherein
the first ferrite core is made of a NiZn-base high fre-
quency core, and the second ferrite core is formed of a
MnZn-base low frequency core.

3. A magnetron device according to claim 1, wherein
the paired choking members are used at a maximum
ambient temperature of 150°C.

4. A magnetron device according to calim 1, wherein
each of the paired choking members comprises the first
choking element including a first coil wound about the
first core and connected at one end to the heater lead
conductor and the second choking element including a
second coil wound about the second core and con-
nected to the other end of the first coil of the first chok-
ing element.

5. A magnetron device according to claim 4, wherein
the second choking element is surrounded by a shield
mecmber.

6. A magnctron device according to claim §, wherein
the shield member receives an insulation tube.

7. A magnetron device according to claim 1, wherein
each of the paired choking members includes a plural-
ity of series connected second choking elements.

8. A magnetron device according to claim 1, wherein
a shield plate member is provided between the first
choking element and the adjacent second choking ele-
ment.

9. A magnetron device comprising a magnetron
body; means for applying a magnetic field to the mag-
netron body; a cooling device fitted to the magnetron
body; a shield box disposed on that side of the magne-
tron body which faces a cathode stem; and a noise mi-
crowave-absorbing filter received in the shield box,
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wherein the noise microwavc-absorbing filter is com-
posed of a pair of choking members respectively con-
nected to a pair of heater lead conductors; each of the
paired choking members is composed of a first choking
element including a first coil connected at onc end to
the heater lead conductor and a first ferrite core of high
intrinsic resistivity inserted into the first coil and a plu-
rality of sccond choking elements including a plurality
of second coils connected in series to the first coil of
the first choking element and a plurality of second fer-
rite cores of low intrinsic resistivity inserted into the
plural second coils; the first choking element and the
plural second choking elements of each choking mem-
ber are surrounded by a silicon tube; that part of the sil-
icon tube which faces the plural choking elements is
enclosed in a shield cylinder; and a shield plate member
is provided between the first choking member and the
adjacent second choking member.

10. A magnetron device comprising a magnetron
body; means for applying a magnetic field to the mag-
netron body; a cooling device fitted to the magnetron
body; a shicld box disposed on that side of the magne-
tron body which faces a cathode stem; and a noise mi-
crowave-absorbing filter received in the shield box,
wherein the noise microwave-absorbing filter includes
at least one first ferrite core bead of high intrinsic resis-
tivity bored with a pair of penetrating holes and dis-
posed on that side of the magnetron body which faces
the cathode stem; at least one second ferrite core bead
of low intrinsic resistivity bored with a pair of penetrat-
ing holes and positioned adjacent to the first ferrite
core bead; and a pair of conductors passing through the
paired penetrating holes of the first and sccond ferrite
core beads to be connected to a pair of heater leads fit-

ted to the cathode stem of the magnetron body.
* * * * *
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