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5 Claims. 

In modulation systems of the type in which the 
modulating currents Or Voltages are impreSSed. On 
the terminals of a capacity in the grid circuit of 
the modulated stage to effect, therein the grid 

S direct current and thereby to modulate the car 
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current circuit of the modulated stage. 
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rier wave relay by the modulated Stage, distor 
tion of the nodulated Wave Often occurs. Ap 
plicant finds that the distortion may bear a defi 
nite relation to the frequency of the modulated 
Signals. 
and distributed capacity and end capacity of the 
modulation transformer generally used between 
the signal Source and the modulated Stage Which 
work into the grid stage of the modulated Stage 
have considerable bearing On the resulting dis 
tortion. The distributed aind end capacity of the 
transformer Secondary Winding does not depend 
entirely upon the static capacity between the filia 
inent and grid of the modulator tube but, rather, 
is governed by a considerably higher dynamic 
capacity caused by the appearance of the audio 
frequency potentials at the terminals of the con 
denser mentioned above in the grid alternating 

This 
audio frequency potential is, Of course, on the 
Output electrodes of the modulated Stage. 

Applicant has found that, by reducing this 
dynamic capacity effect at said condenser ter 
minals, improved results with respect to distor 
tion can be obtained. Applicant has also found 
a new and improved circuit of the bridge type by 
the use of Which nodulation of a carrier ray 
be accomplished, and the effects of the capacity 
of the transformer windings are neutralized by 
the bridge circuit and do not reach the modul 
lated Stage. v 
The invention has been illustrated by the ac 

companying drawings, wherein: 
Figures and 1a illustrate a system for Sup 

plying energy to a bridge arrangement; 
Figures 2 and 2a illustrate an improvement over 

the arrangement ShoWn by Figures 1 and 1d. for 
increasing the sensitiveness and balance of the 
System; and, 

Figures 3 and 3d illustrate a modification of 
the arrangement shown by Figures 2 and 2d. 
NoW referring first to Figures and 1a, T and 

T1 and T2, respectively, represent the primary 
and the two secondary windings of the modula 
tion transformer; Krepresents the filament of the 
modulation tube M, G the grid element of the 
tube, and A the plate element. The point where 
the compensating condenser CAN is united with 
the transformer winding is denoted by N. The 
grid to filament capacity of the modulated stage 
Supplied from the modulation frequency ampli 
fier of the present invention is indicated by the 
capacity C, and the grid to plate capacity of the 
relay tube M is denoted diagrammatically in Fig. 

Applicant also finds that the dimensions 

(C. 179-171) 
1...by CAG. I.- In Figure id the grid to filament ca 
pacity of the inodulated tube 1 is connected, as 
Shostin, in Carallel. With the capacity C by Way of 
a. COnventional input circuit LC. The circuit LC 
is coupled to any source of Sustained oscillations. 
For purposes of illustration I have shown a con 
Ventional form of oscillation generator including 
a tube G. With Coupled input and output circuits. 
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This generator forms no part of the present in 
Wention and need not be described in detail here. 
The audio frequency potentials originating in the 
audio frequency Source AF are amplified in my 
balanced modulation frequency amplifier includi 
ing tube M and applied by Way of transformer T 
and tube.M to the terminals of capacity Cin the 
input circuit of tube 1, that is, in the input cir 
cuit of the modulated tube, to modulate therein 
the high frequency oscillations amplified and 
relayed by tubei. The modulated oscillations 
may be utilized in any manner. For example, 
they may be impressed from a conventional out 
put circuit on to a conventional radiating system. 
It Will be readily seen by reference to the bridge 
circuit of Fig. 1 that the audio frequency potential 
resulting upon modulation at the fixed grid con 
denser C of the modulated stage is now unable to 
react upon the primary of the modulation trans 
former since the portions T1, T2 of the secondary 
Winding are in arms of the bridge circuit which 
are balanced with respect to the diagonal C. 
In practice conditions are more complicated, 

Since in practical embodiments the transform 
ers involve inter-turn capacities Fc and c, as in 
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dicated by Figures 2 and 2d, as well as interWind 
ing capacities W and W. Between the points. K 
and G, as in Fig. 1, there arises furthermore the 
internal tube grid to filament capacity indicat 
ed in Figures 2 and 2a as g. If for the sake of 
simplicity the distributed capacities are imagined 
to be concentrated capacities at the ends of the 
Windings, a diagran of the type shown by Fig. 
2 then results. . . . 

. In order that a bridge-balance constant also 
may be obtained in the presence of frequency 
changes, first, the distributed capacities must be 
of like size, and, second, a capacity g’ must be 
connected also to the winding T2 which is con 
nected to the compensating condenser CAN. The 
capacity g should be equal to the grid-filament 
capacity g of the modulator tube. This type of 
grid direct current modulator circuit scheme 
makes it inherently necessary to ground suitably 
the point A, i. e., the plate of the modulation tube 
as shown in Figures 2 and 2a. If the middle of 
the transformer primary winding M is likewise 
grounded, in other words, joined with A as indi 
cated in Figures 2 and 2d, then the distributed 
capacity between the windings, which is further 
increased by the stray inductance of the two 
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2 
halves of primary T which are connected in op 
position, would appear as connected in parallel 
to the grid to plate capacity. This distributed 
capacity, in practical cases, amounts mostly to a 
multiple of the capacity CAG between the anode 
A and grid G. 
The currents forced by the potential arising 

across the fixed grid condenser C of the modulat 
ed transmitter by way of CAG and CAN through 
the secondary winding of the transformer (and 
thus also the influence upon the size of the grid 
alternating current potential), however, are not 
proportional to the ensuing capacity CAG and 
CAN. It may therefore be more favorable to con 
nect M with K by way of ground as shown in FigS. 
3 and 3a rather than with A as shown in Figs. 
2- and 2a, and to insure potential Separation in 
relation to ground by the aid of a distinct low 
capacity intermediate transformer, for example, 
the output transformer of the audio frequency 
power amplifier. This circuit Scheme is of great 
er advantage especially in cases when the grid 

25. 

potential is divided by purely capacitive means, 
as has been illustrated by Figures 3 and 3a. The 
direct current potential V required for the grid 
bias of the modulator tubes may be fed in at the 
middle of the transformer, for instance, through 
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a high-ohm resistance R.; also the grounding of 
the middle of the primary may be effected by Way 
of an exactly, balanced resistance P or voltage 
dividing condenser. The current flowing by Way 
of CAG due to the potential between A and K re 
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sults in a potential at G being so much-lower, the 
higher the resultant capacity between G and K. 
It is advantageous for this reason to increase 
this capacity by the distributed capacity inevi 
tably arising between the WindingS. 
The modulator stage of the several figures in 

cluding the windings T1 and T2 is, as shown, ar 
ranged in a bridge circuit so that the capacitive 
effect of said windings is neutralized and can not 
be transferred in either direction between the Out 
put electrodes and the input electrodes of the 
modulator stage M. The bridge, however, is not 
neutralized with respect to the signal currentS or 
potentials applied from the winding T to the 
windings T1 and T2. This is due to the fact that 
the winding T1 in the one arm of the bridge is 
connected between the grid and cathode of the 
amplifying repeater M so that the bridge is not 
balanced with respect to these potentials which 
appear amplified between the anode and cathode 
of the tube M and are consequently impressed 
across the terminals of the capacity C. 
In the above embodiments, circuit schemes 

have been shown in which voltage division be 
tween G, K and N is effected by purely inductive 
means, as in Figures 1 and 1a, or purely capaci 
tively, as in Figures 3 and 3a, and the combina 

, tion of both as shown in Figures 2 and 2a, though 
always at the ratio of 1:1. Fundamentally speak 
ing, this division could also be at any other ratio 
as long as the bridge connection is balanced. 
What is of importance is that the secondary 
winding of the transformer should be carefully 
symmetric in reference to the primary end. 
Having now described my invention, what I 

claim and desire to secure by Letters Patent is 
the following: 

1. A balanced modulation frequency ampli 
fier and a balanced modulation frequency trans 
former for supplying energizing currents thereto 

5 

and means for preventing the modulation signal 
potentials in the output circuit of said amplifier 
from affecting said modulation transformer in 

1,933,631 
cluding, a thermionic tube, a symmetrical sec 
Ondary winding having two portions, the ter 
minal Of One of which is connected to the grid 
electrode of said tube, a connection between the 
midpoint of said winding and the cathode of said 
tube, a connection between the free terminal of 
the other of said portions and the anode of said 
tube, a neutralizing capacity in Said connection, 
means for connecting a load circuit across the 
anode cathode impedance of said tube, all of said 
connections being arranged in a balanced bridge 
circuit Such that the effective capacity of the 
component circuit over the entire audio frequency 
band is Zero. 

2. Signalling means comprising, a thermionic 
relay adapted to repeat high frequency oscilla 
tions, a source of signal, potentials, and means 
for modulating said oscillations at signal fre 
quency including means for preventing the en 
ergy resulting when said OScillations are so mod 
ulated from reacting on the Source of signal po 
tentials comprising, a modulation frequency 
transformer having its primary winding con 
nected to said signal Source and its secondary 
winding forming adjacent arms of a balanced 

with electrodes in said thermionic relay. 
3. Signalling means comprising, a thermionic 

relay having input electrodes adapted to be en 
ergized by high frequency oscillations and output 
electrodes. connected with a work circuit, means 
for modulating oscillations repeated in said re 
lay comprising, a Source of signal voltages, a 
bridge circuit having one diagonal connected 
With the impedance between two of the electrodes 
in said thermionic relay tube, said bridge circuit 
comprising four balanced arms, Some of said 
arms being composed in part of the impedance 
between electrodes in a thermionic amplifying 
tube, and means for impressing signal voltages 
from Said Source onto the other diagonal of said 
bridge circuit, whereby the signal voltages im 
pressed on said relay tube are amplified and 
When impressed from said bridge circuit onto 
the impedance in Said relay tube can not react 
On Said Source of signal voltages. 

4. Signalling means comprising, a thermionic 
relay having input electrodes adapted to be en 
ergized at high frequency and output electrodes 
connected with a work circuit, a source of signal 
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bridge circuit, a diagonal of which is connected it. 
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125 
potentials, a thermionic tube having its anode to . 
cathode impedance connected with the input im 
pedance of said relay tube, said impedance being 
in the diagonal of a bridge circuit, a modulation 
frequency transformer having its primary wind 
ing connected to said modulation potential source 
and its Secondary winding forming two adjacent 
arms of Said bridge circuit, the midpoint of said 
Secondary winding being connected to the cath 
Ode of Said last named tube, one terminal of said 
Secondary winding being connected by way of a 
compensating capacity to the anode of said last 
named tube and the other terminal of said sec 
ondary winding being connected to the control 
electrode of said last named tube, whereby energy 
resulting in the output circuit of said last named 
tube is prevented from reacting on said source 
of high frequency oscillations. - 

5. An arrangement as claimed in claim 4 in 
which the electrical center of the primary wind 
ing of Said modulation transformer is connected 
to ground, and an electrode in said modulation 
amplifier is connected to ground. 

WILHEEM KUMMERER. 
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