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and more particularly to the modulation of mag- =

netron radio frequency oscillators.
AN important object of the invention is to
provide means for modulating a magnetron radio
Irequency oscillator with modulation frequencies
In the range from low audio irequencies to up-
wards of 5 me. p.s. | o

A further object of the invention is to prevent
16

the magnetron oscillator from dropping out of
oscillation when the modulation is applied.
Other objects and

g description.
- The present invention is
modulating device.

plate circuit,
plied to the control grid of the modulator tube
and vary the current through the modulator
tube and magnetron, o . |
In the accompanying drawing forming a part
of this specification and in
are emploved to
the same: e -
Fig. 1 is a simplifed schematic circuit diagram
iilustrating
and |
Fig. 2 ig g typical
voltage characteristic
guency oscillator.,

designate like parts throughout

for a magnetron radio fre-

In Fig. 1, wherein is shown a preferred embodi~

ment of the present invention, the numera] 0
Gesignates a split-anode radio irequency magne-
tron oscillator having g central directly-heated
cathode I{ surrounded by a
anode of two semicylindrieal sections 12 and 13,
Cathode {{ is supplied by filament transformer
- A variable short-circuited
frequency transmission line 15
anodes 12 and 3. The radio frequency output
transmission line {§ is taken off between g mov-
able short-circuiting bar 17 and an adjustable
tap 8. - | O

The D. C. polarizing voltage between cathode
{1.and anocdes 12, 13 is obtained from power sup-
piy 28. In series with power Supply 26 and mag-
‘netron 18 is g,

parallel wire radio
IS connected aecross

Modulator tube 2t may be a pentode or g tet-
rode, its requisite being that it have a high plate
resistance. The modulation voltage 22 and ap-
bropriate fixed grid bias 23 are applied between
grid and cathode of modulator tube 21.

advantages of the invention
will be apparent during the course of the follovs-

essentially a current-
A tetrode or pentode modi. -
iator tube is piaced in series with the magnetion
The modulation voltages are ap-

which. like numerals

one embodiment  of the invention;

a concentric split-

current-modulation tetrode vacuum.

20
~ cillator 10,

- the power supply 28 and

25

‘mainder of the circuit

the D. C. ground.

Imission line 5.

- In series with Power supply 20 and the re-
Is a low pass filter com-
prising series chokes 24 and 25 and shunting
condenser 26. | .' -

‘The operational features of the present inven-

tion are as follows: N o
Split-anode magnetron 10, as Is well known,

~acts as a negative resistance oscillator.  The

variable short-circuited

v. T'he frequency of oscillation may be |
varied by adjusting the length of the line 15 |
by means of movable short-circuiting bar 11.
Short-circuiting bar {7 is both the R. F. and

The radio.frequency output is taken across the
shorting bar 17T and the movable tap 18 on trans-
By means of this ‘movable tap
I8 an impedance match may be obtained be-
tween the output circuit and the magnetron os-

Is placed in series with
magnetron (0 and func-
tions as g current modulating device. The

The modulator tube 2{

quiescent value of the current will be determined

- by the fixed grid bias 23. Variation-of the grid

plate current vefsus plate -

20

~stant magnetic field), the

4

1o be maintained (because

factory for magnetron

the modulating voltage 22. The low pass filter

comprising two chokes 24, 25 and the condenser

28 keeps the modul_a,_tiﬂn -frequ_encies o'ut_ ow_f the o

power supply 20.

The rarticular ﬁdvaﬂtagé of current modula-

tion for the magnetron type of oscillator will be
szimade clear by reference to Fig, 2. Fig, 2 is g

‘Plate current versus blate voltage characteristic

curve for g, uypical magnetron oscillator.
cathode-anode

- As the
voltage is increased (with a eon-

proceeds along the path 84—82—33, with very
little current being drawn. The tube does not
oscillate until a critical voltage 33 is applied.
Voltage 23 may bhe considerably in excess of the
voltage drop across the tube once oscillation has
started (i. e. voltage 34) If voltage 23 tends
of goed regulation
of the power supply) the current through the
tube will become éxcessive. Conversely, if the
ancde voltage is reduced, the magnetron will drop
out of oscillation, the characteristic curve pro-

‘ceeding along the line 34-—32—3§ |

It should be evident then that variation of
the anode voltage (which has been the customary |
method for simple on-off modulation) is unsatis-
modulation in general. A

characteristic curve
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‘series current-modulating device is particularly magnetron and the radio Irequency output
advantageous. - A modulator which is capable of  thereof. S - | '- ”
limiting the current through the magnetron as 2. A modulated radio frequency oscillator in-
well as modulating the current 1S embodied_in " cluding a magnetron having & cathode and @ -
the present invention. The use of the hich plate g plurality of anode sections, a power supply for
resistance tetrode or pentocde modulator tube 21 “impressing a potential- difierence between said
accomplishes the desired current modulation.  cathode and said anode sections, a current-
The guiescent current is controlied by the fixed. modulating vacuum tube having 2 control grid,
orid bias source 23 and modulation of the current  said tube heing connected in series with said
is effected by the modulation voltage 22. The 10 power supply and sald magnetron, a low-pass
instantaneous sum of grid bias 23 and modula- Alter connected to sald power supply and adapted
tion voltage 22 constitutes the cathode-grid volt- to minimize the radio frequency power coupled
age ol modulator tube 21. | |  to said power supply, said magnetron having only
The D. C. ground connection is placed: at.the its cathode: and. anode sections connected to said
cathode of modulator tube 2. This necessitates 15 power supply and means. for applying modulat-
the use of an ungrounded power supbly 28 but re- - ing voltages: to said control orid whereby the re-
sults in several advantages. The R. F. outpub sistance of said current-modulating tube may de
‘line 16 as well as tuned-transmission line {5 and varied thereby varying the current through said
magenetron anodes §2, 13 are all kept ab D. C.  magnetron and the radio frequency output
ground potential, therehy minimizing danger of 20 thereof. : A S
shock to operating persennel. In addition stray 3. A modulatea radio freguency osciilator in-
capacitance effects are minimized, inasmuch as cluding: a split-anode negative resistance magne-
beth: R. F. outpus line {5 and modulation volt- tron, said magnetron having & central filament:
age 22 have one side of the line at R. ¥, and D. C. surrounded by two concenfric semi-cylindrical
oround. | | | o5 anode sections, a resonant radio frequency trans-
While there has been here described what is.at  mission line connected across the anode seetion
present considered to he the preferred embodi- of said: magnetron and constituting the rescnant.
fI'ﬁl@'ﬂ-‘l] of the '_[JI’EEE_TL’IJU. invention, it w 111' be obvicus - cireuit of said magnetron, power supply: means for
to those skilled 1n the art that various changes  maintaining a potential dillerence between said
and modifications may be made therein without 30 filament and the anode sections of said magne-
~ departing frorm the SCODE of the invention..  ~  tron, a cuarrent modulation vacuum tube having.
- Wha:_,t_-: is claimed 1s: | - . | a. conirol grid, said tuke having a cathode: con-
- 1. A modulated radio frequency oscillator in- nected. to sald transmission line, & connection:
cluding o split-anode negative resistance magne-  from said cathode and said transmission line to
tron, said magnetron having a central filament 35 oround, said tube having an anode connected to
surrotnded LYV a concentric anode of two semi- - oneterminal of said power supply means, the fila-
cylindrical sections, a resonant radio. frequency ment of said magnetron being. connected o the
transmission line connected across the anode other terminal of sald power supply. means, and
sections of said magnetron and serving as the  means for applying modulation voltages. to. said
resonant eircuit ef sald magnetron, power subply 40 control grid, whereby said voltages applied to.
‘means for maintaining & potential difference be- said contrel grid vary the resistance of the cur-
tween said filament and said split-anode of said - rent modulation tube thereby modulating the cur-
magnetron, a current-modulation vacuum tube- rent through sald magnetron and the radio fre~
having a control grid, sald tube being connected  duency output thereot. | o o
in series with said magnetron and said power 4% ~ OLIVER I. STEIGERWALY.

supply’ means, & low-vass filter connected in se- | | -

ries with said power supply means, said tube and e | REFERENCES CITED |

~said magnetron, said magnetron having only its The following references are of record in the
filament and anode connected to sald tube and fle of this patent: | - | a

~ power supply means, sald s1ter serving to mini- 50 | L S
‘mize the radio frequency POWEL coupled to said - T,JNITED STATES PATENTS o
power supply meais and means 1or applying Number  Name | Date
modulating voltages to said control orid whereby 2,125;507 - LAGNEr - oommmmm o Aug. 2, 1938
said voltages applied to said control grid will vary | .2;-1-3__5;,199” Ponte ebal. oo NOV. 1, 1938
‘He resistance of said current-modulation tube 50 2,139,238  Linder .——-------- —-.. Dec. 6, 1938

thereby modulating the current through said
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