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ABSTRACT: A high frequency magnetron apparatus for use
in heating ovens with an improved power source device which
comprises a transformer for stepping up a source voltage, a
magnetron disposed on the secondary side of the transformer,
and a circuit positioned on said secondary side, consisting of a
condenser and diode and arranged in such a manner that when
there is supplied a voltage in one direction from the poser
source provided on the secondary side of the transformer, the
condenser is charged and that when there is supplied a voltage
therefrom in the opposite direction, the secondary voltage of
the transformer is combined with the charge voltage of the
condenser to be impressed on the magnetron.
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. POWER SUPPLY FOR HEATING MAGNETRON

The present invention relates to a high frequency mag-
netron apparatus for use in heating ovens and more particu-
larly to improvements in the power source device thereof.

A power source device for a high frequency magnetron ap-
paratus heretofore used in a heating oven requiring a great
deal of heat energy, such as an electron range, includes a type
wherein an AC source voltage is stepped up to a prescribed
value by a transformer and then impressed on the anode of a
magnetron through a full-wave rectifying circuit and a self-
rectifying type wherein the voltage stepped up by the trans-
former is directly supplied to 2 magnetron. However, a full-
wave rectifying type like the former required four high voltage
rectifying elements and had the drawback that the apparatus
as a whole was very costly. On the other hand, the latter self-
rectifying type required a peak anode current to be introduced
in an amount equal to several times that used in the full-wave
rectifying type in order to operate a magnetron as efficiently
as the latter type, so that the life of a magnetron was una-
voidably reduced. Further the aforementioned two types of
power source device only permitted a certain magnitude of
voltage to be supplied to the anode of the magnetron, failing
to elevate the efficiency of heat energy released from the mag-
netron.

An object of the present invention is to provide a high
frequency magnetton apparatus for use in heating ovens with
a power source device so improved as to permit a simple ar-
rangement without the necessity of using a full-wave rectifying
circuit.

Another object of the invention is to provide a high frequen-
cy magnetron apparatus equipped with a power source device
so improved as to allow the oscillation time of the magnetron
to be freely varied.

Still another object of the invention is to provide a high
frequency magnetron apparatus fitted with a power source
device so improved as to elevate the utilization of a power
source transformer by prolonging the oscillation time of the
magnetron.

The present invention provides an improved power source
device which comprises a transformer for stepping up a source
voltage, a magnetron disposed on the secondary side of the
transformer and a circuit positioned on said secondary side,
consisting of a condenser and diode and arranged in such a
manner that when there is supplied a voltage in one direction
from the power source provided on the secondary side of the
transformer, the condenser is charged and that when there is
supplied a voltage therefrom in the opposite direction, the
secondary voltage of the transformer is combined with the
charge voltage of the condenser to be impressed on the mag-
netron, and wherein there is further included a movable inter-
mediate tap disposed on the secondary side of the trans-
former, a means for varying the charge voltage of a condenser
or another circuit consisting of a condenser and diode so as to
increase the anode current of the magnetron.

The present invention can be more fully understood from
the following detailed description when taken in connection
with the appended drawings, in which:

FIG. 1 is a diagram of circuit connection according to an
embodiment of the present invention;

FIGS. 2A, 2B and 2C represent wave forms illustrative of
the operation of the circuit of FIG. 1;

FIG. 3 is a diagram of circuit connection according to
another embodiment of the invention,

FIG. 4 is a diagram of circuit connection according to still
another embodiment of the invention;

FIG. 5 is a diagram of circuit connection according to a
further embodiment of the invention;

FIGS. 6A, 6B and 6C show wave forms illustrative of the
operation of the circuit of FIG. §; and

FIG. 7 is a diagram of circuit connection according to a still
further embodiment of the invention.

There will now be described an embodiment of the present
invention by reference to the apperided drawings. Referring to
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FIG. 1, there is connected to an AC source 3 an anode trans-
former 1 and heater transformer 2. The secondary coil 4 of the
transformer 1 has an intermediate tap § which is connected to,
the anode 11 of the magnetron 10. Terminals ¢ and 7 of the
secondary coil 4 are connected to a diode 8 of the indicated
polarity and to a condenser 9, respectively. The secondary
side of the heater transformer 2 is connected to the cathode
heater 12 of the magnetron 10 and one of the connection lines
therebetween to an intermediate point on a conductor line
connecting the diode 8 and condenser 9.

There will now be described the operation of the magnetron
apparatus of FIG. 1 having the aforementioned arrangement.
Let it be assumed that there is impressed a voltage E on the
secondary coil 4 in the direction of the solid line arrow of FIG.
1. Then there is introduced a current through a closed circuit
consisting of the diode 8, secondary coil 4 and condenser 9 to
charge the condenser 9 in the indicated polarity. With the
voltage impressed on the secondary coil 4 of the anode trans-
former designated as e= E sinwt, the charge Q accumulated in
the condenser 9 will amount to Q = CE, and the charge volt-
age thereof will have a magnitude of E. Where the secondary
coil 4 is impressed with a voltage in the direction of the dotted
line arrow indicated, then there will be supplied to the anode
of the magnetron 10 a voltage which is obtained by superim-
posing a voltage E, impressed across the intermediate tap 5
and a terminal 7 on the charge voltage E of the condenser 9.
Therefore, as a whole, there is supplied to the anode of the
magnetron 10 a voltage as shown in FIG. 2B which is com-
posed of a combination of a voltage E; impressed across the
intermediate tap 5 and a terminal 7 and superimposed on the
charge voltage E of the condenser 9 and a voltage E, im-
pressed across the intermediate tap 5 and a terminal 6. When
said composite voltage exceeds the oscillation voltage E,
(taken as a direct current) of the magnetron 10, there will
flow therethrough an anode current as shown in FIG. 2C to
cause its oscillation. Since the magnetron 10 is supplied with
the composite voltage the oscillation time thereof can be
made substantially as long as that’ produced by a full-wave'
rectifying type.

If, in the embodiment of FIG. 1, the intermediate tap 5 is
changed in position, there will also be varied the anode volt-
age of the magnetron 10, thus making it possible to adjust the
time the current flows through the anode of the magnetron 10,
namely, its oscillation time. Accordingly, the heat energy
released from the magnetron can be controlled. In this case,
there is only required a smaller peak anode current than in a
self-rectifying type, resulting in the longer life of the mag-
netron.

There will now be described other embodiments of the
present invention by reference to the appended drawings.
Throughout the FIGS., the same parts as in FIG. 1 are denoted
by the same numerals and description thereof is omitted.
FIGS. 3 and 4 represent the embodiments for rendering the
charge voltage of the condenser 9 variable. In FIG. 3 the trans-
former 13 comprises the secondary coil member 16 consisting
of two divided secondary coils 14 and 15. One line of said
secondary coil member 16 is connected to the magnetron 1¢
as indicated and the other line to the condenser 9 through the
diode 8 of the indicated polarity. Of the aforesaid two divided
secondary coils 14 and 15, the former is so wound as to cause
a voltage to be impressed in the same direction as in the pri-
mary coil 40 and the latter is so wound as to cause a voltage to
be impressed in the opposite. direction to that in which said
primary coil 40 is impressed with a voltage.

There will now be described the operation of the embodi-
ment of FIG. 3. When a secondary voltage is impressed in the
direction of the solid line arrow, the condenser 9 is charged in
the indicated polarity. When the secondary voltage is im-
pressed in the direction of the dotted line arrow, the anode 11
of the magnetron 10 is supplied with the secondary voltage im-
pressed on the secondary coil 14 in combination with the
charge voltage of the condenser 9. Thus there is accumulated
in the condenser 9 a charge corresponding to the ratio in
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which the secondary coil member 16 is divided into two seg-
ments, or more concretely a charge corresponding to the volt-
age impressed on the divided secondary coil 15. Thus if the
ratio in which the secondary coil member 16 is divided is
suitably changed, the charge voltage of the condenser 9 can
also be varied, enabling the oscillation time of the magnetron
10 to be adjusted. The embodiment of FIG. 4 has another
transformer 18 to charge the condenser 9 in addition to the
anode transformer 17. If, therefore, the number of windings
on the transformer 18 is suitably selected the charge voltage of
the condenser 9 can be varied from the primary side, enabling
the oscillation time of the magnetron 18 to be adjusted in the
same way as described above. In FIG. 4, the secondary coil of
the transformer 17 is so connected as to cause a voltage to be
impressed in the same direction as in the primary coil, and the
secondary coil of the transformer 18 is so connected as to
cause a voltage to be impressed in the opposite direction to
that in which the primary coil is impressed with a voltage.

Referring now to FIG. 5, numerals 19 and 2 denote an
anode transformer and heater transformer respectively, which
are connected to an AC source 3. The secondary coil 20 of the
anode transformer 19 has an intermediate tap 21. To both
ends 22 and 23 of the secondary coil 20 of the anode trans-
former 19 are serially connected the diode 8 of the indicated
polarity and the condenser 9. The intermediate tap 21 of the
secondary coil 20 is connected through the condenser 24 to
the anode 11 of the magnetron 10. There is also interposed the
diode 25 of the indicated polarity between the conductor line
connecting the condenser 24 and the anode 11 of the mag-
netron 10 and the conductor line connecting the cathode of
the diode 8 and the terminal 22 of the secondary coil 20. On
the other hand, the secondary side of the heater transformer 2
is connected to the heater 12 of the magnetron 10 and one of
said connection lines contacts an intermediate point on a line
connecting the condenser 9 and diode 8.

There will now be described a power source device of the
aforementioned circuit arrangement. Let it be assumed that
there is impressed a voltage on the secondary side of the
anode transformer 19 in a normal direction to the diode 8 as
indicated by the solid line arrow. Then there flows a current
through the circuit consisting of the condenser 9, diode 8 and
secondary coil 20 to cause the condenser 9 to be charged in
the indicated polarity. With the secondary voltage of the
transformer 19 impressed on the magnetron 10 denoted ase =
E sinwt as shown in FIG. 6A, the charge accumulated in the
condenser 9 amounts to Q = CE, causing the charge voltage of
the condenser 9 to have a magnitude of E. In this case there is
not introduced a current through the circuit consisting of the
intermediate tap 21 of the secondary coil, condenser 24, and
diode 25. With the voltage impressed in the opposite direction
to the diode 8 as shown by the dotted line arrow is induced in
the secondary side of the transformer 19, then said voltage is
combined with the charge voltage £ of the condenser 9. In
this case there flows a current through the closed circuit con-
sisting of the diode 25, condenser 24 and intermediate tap 21
of the secondary coil 20.

Therefore, as a whole, the anode 11 of the magnetron 10is
impressed with a voltage as shown in FIG. 6B which is com-
posed of a combination of a voltage E impressed across a ter-
minal 22 and a terminal 23 and superimposed on the charge
voltage E of the condenser 9 and a voltage E; impressed across
a terminal 22 and the intermediate tap 21 and superimposed
on the charge voltage £’ of the condenser 24. When the volt-
age impressed on the anode of the magnetron 10 exceeds the
oscillation voltage E, (taken as a direct current) of the mag-
netron 10, the anode of the magnetron 10 is supplied with a
current as shown in FIG. 6C to cause it to oscillate. The oscil-
lation of the magnetron 16 can last substantially as long asina
full wave rectifying type. in the embodiment of FIG. 5, the cir-
cuit consisting of the condenser 24 and diode 25 is connected
to the secondary side of the transformer 19, so that the anode
of the magnetron 190 is supplied with some current when a
voltage is impressed on the secondary coil in the direction of
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the solid line arrow as well as in that of the dotted line arrow.
The reason is that when the secondary voltage is impressed in
the direction of the dotted line, the condenser 24 is charged to
a voltage £' in the indicated polarity and when the voltage is
impressed in the direction of the solid line, the voltage E,
across the terminal 22 and intermediate tap 21 is combined
with the charge voltage £’ of the condenser 24 to be supplied
to the anode of the magnetron 10, causing said composite
voltage E’ + E, impressed on said anode to exceed the oscilla-
tion voltage E, of the magnetron 1. Accordingly, the embodi-
ment of FIG. 5 permits the oscillation time to be more pro-
longed than that of FIG. 1. This has the advantage of elevating
the utilization of the anode transformer 19, fully raising the ef-
ficiency of the magnetron 10 due to the requirement of only a
small peak anode current and consequently extending the life
of the magnetron 10. It will be apparent that the embodiment
of FIG. § permits the oscillation time of the magnetron to be
rendered variable by changing the position of the intermediate
tap 21.

A multiple voltage circuit formed, as shown in FIG. 7, by
connecting diodes 33, 34 and 35 and condensers 36, 37 and
38 to the secondary coil 32 of the anode transformer 31 as in-
dicated can display substantially the same effect as described
above. The embodiment of FIG. 7 is operated in the following
manner. When a secondary voltage is impressed in the
direction of the solid line arrow, the condenser 36 is charged
in the indicated polarity through a circuit consisting of the
diode 33, condenser 36 and secondary coil 32. When the
secondary voltage is impressed in thé direction of the dotted
line arrow, the condenser 37 is charged to the indicated
polarity through a circuit consisting of the secondary coil 32,
condenser 36, diode 34 and condenser 37. When the seconda-
ry voltage is again shifted to the direction of the solid line ar-
row, the condensers 36 and 38 are supplied with the seconda-
ry voltage combined with the charge voltage of the condenser
37 which is stored with the charge voltage of the condenser 36
and secondary voltage, from a circuit consisting of the secon-
dary coil 32, condenser 37, diode 35 and condensers 36 and
38. And when the secondary voltage is again impressed in the
direction of the dotted line arrow, the anode 11 of the mag-
netron 10 is supplied with said secondary voltage combined
with the charge voltage of the condenser 38.

As mentioned above, the present invention provides a high
frequency magnetron apparatus for use in heating ovens with
an improved power source device which is capable of varying,
for example, prolonging, the oscillation time of a magnetron
without using a full wave rectifying circuit.

I claim:

1. A high frequency magnetron apparatus for use in heating
ovens with an improved power source device which comprises
an AC voltage-generating source, a transformer for stepping
up said source voltage to a prescribed level, a diode whose
cathode is connected to one end of the secondary coil of the
transformer, a condenser connected to the other end of the
secondary coil of the transformer and in series with the diode,
a magnetron whose anode is connected to an intermediate tap
on the secondary coil of the transformer and whose cathode is
connected to an intermediate point on a line connecting the
condenser and diode, and means to heat the cathode of the
magnetron.

2. A high frequency magnetron apparatus for use in heating
ovens with an improved source voltage which comprises an
AC voltage-generating source, a transformer for stepping up
said source voltage to a prescribed level provided with a
secondary coil member divided into a first secondary coil im-
pressed with a voltage in the same direction as in a primary
coil and a second secondary coil impressed with a voltage in
the opposite direction to that in which the primary coil is im-
pressed with a voltage, a condenser commonly connected to
one end of each of the first and second secondary coils of the
transformer, a diode having its cathode connected to the other
end of the second secondary coil of the transformer and seri-
ally connected to the condenser, and a magnetron whose
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anode is connected to the other end of the first secondary coil
of the transformer and whose cathode is connected to an in-
termediate point between the condenser and diode, and
means to heat the cathode of the magnetron.

3. A high frequency magnetron apparatus for use in heating
ovens with an improved power source device which comprises
an AC generating source, first and second transformers for
stepping up the source voltage to a prescribed level, the secon-
dary coil of the first transformer respectively being so wound
as to cause a voltage to be impressed in the same direction as
in a primary coil and the secondary coil of the second trans-
former being so wound as to cause a voltage to be impressed in
the opposite direction to that in which the primary coil is im-
pressed with a voltage, a condenser connected to one end of
the secondary coil of the first and second transformers respec-
tively, a diode having its cathode connected to the other end
of the secondary coil of the second transformer and serially
connected to the condenser, and a magnetron whose anode is
connected to the other end of the secondary coil of the first
transformer and whose cathode is connected to an inter-
mediate point between the condenser and diode, and means to
heat the cathode of the magnetron.

4. A high frequency magnetron apparatus for use in heating
ovens with an improved power source device which comprises
an AC generating source, a transformer for stepping up the
source voltage to a prescribed level, a first diode having its
cathode connected to one end of the secondary coil of the
transformer, a first condenser connected to the other end of
the secondary coil of the transformer in series with the first
diode, a second diode having its anode connected to one end
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of the secondary coil of the transformer to which is connected
the cathode of the first diode, a second condenser connected
to the intermediate tap of the secondary coil of the trans-
former in series with the second diode, and a magnetron
whose anode is connected to an intermediate point between
the second diode and second condenser and whose cathode is
connected to an intermediate point between the first diode
and first condenser, and means to heat the cathode of the
magnetron.

5. A high frequency magnetron apparatus for use in heating
ovens with an improved power source device which comprises
an AC voltage-generating source, a transformer for stepping
up the source voltage to a prescribed Ievel, a first condenser
connected to one end of the secondary coil of the transformer,
a first diode having its anode connected to the other end of the
secondary coil of the transformer and serially connected to
the first condenser, a second diode having its anode connected
to the cathode of the first diode, a second condenser con-
nected between the cathode of the second diode and that end
of the secondary coil of the transformer to which is connected
the anode of the first diode, a third diode having its anode con-
nected to the cathode of the second diode, a third condenser
interposed between the cathode of the third diode and an in-
termediate point on a line connecting the second diode and
first condenser, and a magnetron whose anode is connected to
the cathode of the third diode and whose cathode is connected
to that end of the secondary coil of the transformer which con-
tacts the anode of the first diode, and means to heat the
cathode of the magnetron.



