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This invention relates to a modulation sys 
tem and more particularly to a modulation 
system in which a space discharge device is 
used as a modulator. 

is . The problem of heating in modulator tubes 
in case of grid modulation schemes is at 
tended with particularly great difficulties be 
cause the filament of the modulator tube is 
turned toward the grid of the transmitter 

10 tube which fact has necessitated the use of 
separate cathode heating sources. 

It is an object of the present invention to 
dispense with the separate filament current 
SOURCES. 

Another object of the invention is to util 
ize current derived from the oscillation cir 
cuit for heating the filament. 
Other objects of the invention will appear 

from time to time in the following detailed 
20 description when read in connection with the 

appended drawing in which 
Figure 1 illustrates diagrammatically one 

embodiment of my invention showing the 
modulator tube filament connected directly to 

25 the oscillation circuit; 
Figure 2 illustrates another embodiment 

utilizing an auto transformer coupling; 
Figure 3 illustrates a transformer connec 

tion; and 
Figure 4 shows digrammatically an ar 

rangement similar to Figure 3 except that a 
means for obtaining a grid biasing poten 
tial is shown. 
In the drawing, Figures 1 to 4 inclusive, 1 

3 repesents a transmitter tube having an 
anode, a grid electrode and a cathode the lat 
ter of which may be heated in any well known 
manner (not shown). 
A plate filament circuit of the transmitter 

tube comprising a chock coil 4 is energized 
by a direct current source (not shown). A 
grid filament circuit comprises a portion of 
coil 7 of the oscillation circuit 2 and a con 
denser 12 and a variable grid leak device 3 
shunted around said condenser 12. 
The adjustable grid leak device 3 comprises 

a three element vacuum tube of well known 
form. Oscillation circuit 2 also includes a 
tunable condenser 6 which condenser is util 

0 ized to tune the circuit 2 to the desired fre 
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quency. The purpose of tube 3 as is well 
known is to modulate the high frequency en 
ergy. The variations in intensity of sound 
may be translated into corresponding modu 
lating currents by means of a circuit which 
includes a microphone (not shown) coupled 
to the grid circuit of tube 3 through trans 
former 14 (see Figure 4). - 
Condenser 5 precludes the direct current 

from the anode source from entering the os 
cillation circuit, while the purpose of choke 
4 is to prevent high frequency energy from 
entering the source. . 
Now, according to the present disclosure, 

as shown in Figure 1, a separate filament 65 
heating, source for the modulator tube 3 is 
dispensed with by reason of the fact that the 
filament of the said modulator tube 3 is con 
nected in the oscillation circuit 2 of the trans 
mitter tube land is thus heated by current de 
rived from the oscillation circuit. 

In the embodiment shown by Figure 2, two 
taps 9 and 10 taken off at the coil 7 contained 
in the Oscillation circuit serve as connections 
for the filament of the modulator tube 3, 
One of these taps at the same time serves as 
the filament point forming part of what is 
known in the art as the “three-point connec 
tion.’ 

Contradistinct from the auto-transformer 
coupling method used in the embodiment 
shown by Figure 2, a transformer method 
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of feeding the filament of the modulator tube 
is shown in Figure 3. This method involves 
the advantage that in series with the tube, 
as shown in Figure 4, a supplementary resist 
ance 15 may be connected in the grid direct 
Current path, the potential fall occasioned 
across this resistance serving as the biasing 
potential for the modulator tube. Of course, 
a number of other modes of carrying this 
idea into practice are conceivable within the 
purview of this invention. - . . 

It is not necessary for the application of 
the idea to be dealing with self-excited 
(direct) transmitters, for the same scheme is 
useful also for pilot-tube operated (absorber) 
Schemes. A special advantage in that case is 
that, for instance, the modulator tube of an 
amplifier stage may be fed from the oscilla-100 
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tion circuit of the preceding stage or from the 
pilot tube. 
I claim: 
1. In a radio system, a vacuum tube trans 

mitter circuit comprising an oscillation cir 
cuit, a grid condenser, a grid leak for said 
condenser comprising a triode having anode 
cathode and grid electrodes said cathode 
being energized to an electron emitting con 
dition with oscillatory energy from said 
oscillation circuit. 

2. In a modulation system a space dis 
charge device comprising an anode a control 
electrode and a cathode, a parallel resonant 
circuit including an inductance connected 
acroSS said anode and control electrode, a 
connection including a capacity between an 
intermediate point of said inductance in said 
parallel resonance circuit and said cathode 
and a variable resistance device shunted 
across said capacity, said resistance device 
comprising an electron discharge device hav 
ing its cathode coupled to said inductance 
whereby said cathode is energized to an elec 
tron emitting condition with high frequency 
energy derived from said inductance. 

3. In a modulation system, a space dis 
charge device comprising an anode a cathode 
and a control electrode, a capacity shunted 
acroSS said anode and control electrode, a coil 
connected in parallel with said capacity, said 
capacity and coil forming a parallel resonant 
circuit, a connection including a condenser 
between an intermediate point of said coil 
and said cathode and a variable resistance 
device shunted across said condenser, said 
resistance device comprising an electron dis 
charge device having its cathode coupled to 
said inductance whereby said cathode is ener 
ized to an electron emitting condition with 
high frequency energy derived from said 
inductance. 

4. In a modulation system, a space dis 
charge device comprising an anode a cathode 
and a control electrode, a resonant circuit 
including an inductance and a capacity con 
nected between said anode and control elec 
trode, a second capacity connected between 
said cathode and a point intermediate said 
inductance and a variable resistance and a 
fixed resistance in series shunted across said 
last named capacity, said variable resistance 
comprising an electron discharge device hav 
ing an anode a cathode and a control elec 
trode, said fixed resistance maintaining said 
cathode at a suitable potential relative to 
said control electrode and said cathode being 
coupled to said resonant circuit whereby the 
cathode of said variable resistance is ener 
gized to an electron emitting condition with 
high frequency energy derived from said 
resonant circuit. 

5. In a modulation system, a space dis 

1,868,084 
including an inductance and a capacity con 
nected between said anode and control elec 
trode, a second capacity connected between 
said cathode and an intermediate point of 
said inductance, and a variable resistance 
shunted across said last named capacity, said 
variable resistance comprising the output cir 
cuit of a Space discharge device, said variable 
resistance comprising an electron discharge 
device having an anode a cathode and a con 
trol electrode, said cathode being coupled to 
said resonant circuit whereby said cathode is 
energized to an electron emitting condition 
with energy from said receiving circuit. 

6. In a modulation system, a space dis 
charge device having an anode, a cathode and 
a control electrode, a parallel resonant circuit 
comprising an inductance and a capacity con 
nected between said anode and control elec 
trode, a Second capacity connected between 
Said cathode and a point on said inductance, 
a second space discharge device having a 
cathode, an anode and a control electrode, 
the anode thereof being connected to one 
side of Said second capacity and the cathode 
thereof to the other side of said second ca 
pacity and means for energizing to an elec 
tron emitting condition the cathode of said 
Second space discharge device with oscilla 
tory energy from said resonant circuit. RUDOLE tjRTEL. 
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charge device comprising an anode a cathode 
and a control electrode, a resonance circuit 
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