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3 Claims. 

This application concerns a circuit arrange 
ment for distortion-free modulation. 
At modulation with ordinary tube modulation 

circuits distortions appear at a high degree of 
modulation in view of the fact that the modul 
lation characteristic has a bend at its lower end. 
It is known as such to eliminate this disadvan 
tage in that instead of varying from zero on 
wards the steepness of a tube by means of the 
modulation frequency, the difference of the 
Steepnesses of a tube arrangement is influenced. 
In this known circuit (German Patents #550,512 
and #620,922) the high-frequency is impressed in 
push-pull upon the control grids of two double 
grid tubes and is modulated only at the space 
charge grid of the one tube. The modulated 
frequency is derived in parallel from both tubes. 
The biasing potentials of the two space charge 
grids are chosen such that in the state of rest 
the desired carrier amplitude appears in the 
Output. 
The invention shows the way of attaining the 

Same end with a single tube and the manner of 
obtaining a completely symmetrical circuit by 
means of tWO tubes. 
In accordance with the invention a tube hav 

ing at least three grids serves as modulation tube 
in utilizing the mentioned principle and in such 
a manner that the carrier frequency is applied 
to the control grid and the modulation frequency 
is applied to the distribution grid, and that the 
modulation product is derived in push-pull from 
the anode and from the positively biased grid 
situated between the control grid and the dis 
tribution grid and adjacent the latter. 
The invention will now be described in greater 

detail on hand of the figures. Figure 1 shows 
the circuit in its simplest form, and Figure 2 
shows the improved circuit for attaining com 
plete symmetry. 
In describing my invention reference Will b 

made to the attached drawing wherein: 
Figure 1 shows a single tube; and 
Figure 2 shows a two tube modification of my 

novel modulating means including the distortion . 
reduction features described briefly above. 
In Figure 1 high frequency energy from source 
0 is impressed upon the control grid f of tube 
and the audio frequency from source 2 upon the 
distribution grid 3, while the modulation product 
is derived by means of the push-pull transformer 
T which is connected at the primary winding 
side between the anode 4 and the screen grid 2. 
The lower end of this transformer may instead, 
be connected to another positively biased grid 

(C. 179-1715) 
placed between the grids 2 and 3, since it is de 
'sirable that the distribution grid 3 distributes 
the high frequency current between the anode 
and a preceding grid. Since in relation to the 
Secondary winding the two halves of the pri 
mary winding of the transformer act in opposi 
tion, the secondary potential corresponds to the 
difference of the high frequency currents pass 
ing to the grid 2 and to the anode. The differ 
ence of the high frequency potentials at the pri 
mary winding depends on the biasing grid poten 
tial of the distribution grid 3 and upon the loca 
tion of the tap point at the transformer T. Ordi 
narily, the grid biasing potential of the distri 
bution grid will be set such that there appears 
at the secondary side the desired mean ampli 
tude of the carrier frequency from which ampli 
tude the modulation is carried out upwards and 
downwards. However, the grid biasing potential 
may also be SO chosen that in the state of rest 
no carrier frequency appears in the output. Then 
a modulation with suppressed carrier wave ap 
pears which is carried out normally through a 
push-pull circuit by means of two tubes. 
The circuit according to Figure 1 has the fur 

ther advantage that as viewed from the anode 
and from the screen grid, the inner resistances 
are different and therefore the halves of the pri 
mary winding have different loads. This dif 
ference between the inner resistances further 
m0re depends on the potential of the distribution 
grid 3, so that the damping of an oscillatory cir 
cuit connected to the output side is not constant. 
For this reason in Figure 2 the push-pull out 
puts of both tubes are placed cross-wise in par 
allel so that each half of the primary winding 
is loaded with both inner resistances, namely 
always with one of the two tubes. In order that 
the control still takes place in the proper sense, 
the distribution grids 3' and 3' are controlled 
in push-pull and the control grids ' and '' in 
Synchronism, 
The two circuits were found to give favorable 

results when utilized for instance in measuring 
transmitters. 
We claim: 
1. In a modulation system, a source of wave 

energy to be modulated, a source of modulating 
potentials, a tube having a cathode, an output 
electrode, a control grid, an additional grid elec 
trode and an auxiliary electrode, said additional 
grid being located between said output electrode 
and said auxiliary electrode, means for applying 
Wave energy to be modulated to said control grid, 
means for deriving wave energy output from said is 
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output electrode and said auxiliary electrode, and 
means for applying. modulating potentials to said 
additional electrode located between said output 
electrode and said auxiliary electrode to control 
the respective portions of Output wave energy de 
rived from said output electrode and Said aux 
iliary electrode in accordance with said modulat 
ing potentials. 

2. In a system for combining two alternating 
currents of different frequency to produce other 
currents of a third frequency, an electrode dis 
charge device having a cathode, a control grid, 
an auxiliary grid and an output electrode on 
each side of Said auxiliary grid, an output circuit 
responsive to said third frequency connecting 
said output electrodes in push-pull relation, 
means for impressing one of said alternating cur 
rents between said control grid and cathode and 
means for impressing the other of said alter 
nating currents between said auxiliary grid and 
cathode. 

2,211989 
3. In a system for combining two alternating 

currents of different frequency to produce other 
currents of a third frequency, the amplitude of 
which is linearly related to the amplitude of 
One of said alternating currents, a pair of elec 
tron discharge devices each having a cathode, a 
control grid, an auxiliary grid and two output 
electrodes one on each side of said auxiliary 
grid, an output ignpedance responsive to said 
third frequency, means including said impedance 
connecting the output electrodes of each of said 
devices 'in push-pull relation, means for impress 
ing one of Said alternating currents in push-pull 
relation between Said auxiliary grids, and means 
for impressing the other of said alternating cur 
rents between said control grids and cathodes, 
Said last named alternating current being im 
pressed in phase on said control grids. 

KARL STEMEL. 
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