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This invention relates to push-pull vacuum 
tube circuits and the object of the invention is 
to increase the gain ratio of such circuits. 
In the usual push-pull amplifier the signal 

Waves are impressed on the vacuum tubes by 
means of a balanced circuit such, for example, 
as an input transformer with the mid-point of 
its Secondary Winding connected to the grounded 
Cathodes of the tubes and its end terminals con 
nected to the grids of the tubes. In such cir 
cuits, as is Well known, the signal potentials are 
applied simultaneously to both tubes, One half of 
the total potential across the terminals of the 
winding being applied to each tube. 
According to this invention the usual mid-point 

connection from the signal Source to the Cath 
odes of the tubes is omitted, large impedances, 
preferably resistors, are connected across the in 
put circuits of the tubes and these impedances 
are shunted by oppositely-poled, unilaterally con 
ducting devices, such as ordinary low impedance 
rectifier elements. In the direction in which 
each such device is conducting, its impedance is 
very small as compared With that of the large 
resistor so that as the polarity of the Signal pulse 
alternates, substantially the full transformer Volt 
age is impressed alternately on the input cir 
cuit of each of the tubes. 
The application of this type of coupling net 

work to circuits of various kinds Will be more 
clearly understood from the following detailed 
description and the accompanying drawing in 
which: 

Fig. 1 is an amplifier circuit according to the 
invention and Fig. 2 illustrates the application 
of the invention to a full-wave, grid-bias de 
tector. 
In Fig. 1 a source of signal Current is Con 

nected by means of a transformer 2 to the grids 
3 and 4 of the tubes 5 and 6 which have anodes 
7 and 8 connected in conventional push-pull re 
lation to a load 9 through an output transformer 
o. The grids may be negatively biased in any 

known manner, such as by cathode resistors if 
and 2 shunted by suitable condensers 3 and 
4. The input circuits are shunted by high re 

sistors 5 and 6 and by rectifier units 7 and 
8 which are oppositely poled to conduct toward 

their grounded common connection as shown. 
During the half cycle of the signal current 

in which the terminal 9 of the transformer is 
positive with respect to the terminal 20, current 
flows from terminal 9 through rectifier 7 and 
resistor 6 to terminal 20, but the impedance of 
the rectifier is very small as compared with that 
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of the resistors 5 and 6 so that substantially 
the full signal potential is applied between the 
grid and cathode of the tube 6. During the next 
half cycle the relative polarities of the termi 
nals 9 and 20 are reversed and current flows 
from terminal 20 through rectifier 8 and re 
sistor is to terminal 9 thereby applying prac 
tically the full signal potential to the tube 5. 

In this particular circuit the grids are alter 
nately driven more negative with respect to the 
corresponding cathode so that the initial grid 
bias, if any, Will ordinarily be small. As each 
tube becomes active its plate current is greatly 
decreased in accordance with the signal and this 
large change of current in one half of the pri 
mary Winding 2 of the output transformer in 
duces a corresponding current in the secondary 
Winding 22 in the well-known manner. 

It Will therefore be apparent that this circuit 
gives Substantially twice the change in grid po 
tential obtained with a conventional push-pullin 
put circuit and that by proper choice of rectifier 
units and values of the shunting and bias resis 
tors, it is possible to approximate closely to the 
theoretical six decibel increase in gain. In many 
cases this additional gain will make it possible 
to use a single stage amplifier where a two-stage 
circuit would otherwise be required. 
The circuit of Fig. 2 shows how the principle 

of the invention may be applied to a detector-am 
plifier for modulated carrier waves. In this cir 
cuit the signals received by the antenna, 42 are 
applied through the transformer 43 to the grids 
23, 24 of the tubes 25, 26 and the input circuits 
of the tubes are shunted by high resistors 27, 28 
as before. In this case, however, the opposed rec 
tifiers 29 and 30 are poled in the opposite direc 
tion to conduct toward the grids of the tubes. 
During the half cycle when the carrier frequency 
pulses are positive at the upper terminal 3 of the 
coil 32, rectifier 30 will substantially short circuit 
resistor 28 and practically the full signal potential 
Will be applied to the input of tube 25 to decrease 
the bias due to the resistor 33. In the succeeding 
half cycle of the carrier frequency rectifier 29 will 
Short circuit resistor 27 and the potential is ap 
plied to the tube 26 to decrease the bias due to the 
resistor 34. 
The plates 35 and 36 are connected to the power 

Supply 37 through the primary winding of an out 
put transformer 38 and as in the case of a con 
Ventional grid-bias detector the carrier frequency 
components are eliminated by choke coils 39, 39 
and condensers 40, 40 so that the modulations of 
the carrier frequency are detected and Conducted 



2. 
to the load circuit 4. The tubes 25 and 26 there 
fore operate as a full-wave detector but due to the 
application of the full signal potential to each 
tube the output level will be much higher than 
that of a conventional circuit. 
While the invention has been described for pur 

poses of illustration. With reference to particular 
circuits it will be understood that the general 
principle involved is applicable to circuits of vari 
ous other types within the scope of the following 
claims. 
What is claimed is: 
1. The combination with an unbalanced Source 

of alternating signal potentials, two vacuum tubes 
having input electrodes and two high impedances 
forming with the electrodes a balanced input cir 
cuit, of means for alternately applying Substan 
tially the full potential of the source to the input 
electrodes of each of the tubes comprising opposed 
rectifier units connected in series across the 
source of signal potentials and connections be 
tween the rectifier units and the balanced input 
circuit. . . . . . a -- 

2. In a vacuum tube system the combination 
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with an unbalanced Source of signal potentials, a 
load circuit and a pair of vacuum tubes having 
cathodes connected to ground, grids connected to 
the signal source and anodes connected in bal 
anced relation to the load Circuit, of means for 
applying substantially the full potential of the 
Source between the grid and cathode of each tube 
alternately comprising a high impedance Con 
necting the grid of each tube to its cathode and 
series opposed rectifier units shunting the im 
pedanceS. 

3. In combination, tWo vacuum tubes having 
grid, cathode and plate electrodes, high imped 
ances connecting the grid and Cathode electrodes 
in balanced push-pull relation, means for nega 
tively biasing the grids, means for interconnect 
ing the anodes and cathodes as a full-wave, grid 
bias detector, an unbalanced source of modulated 
carrier signals connected to the grids and rectifier 

20 elements connected in shunt to the high imped 
ances and poled to conduct from the grid to the 
cathode of the tube. 

HARRY C. DUET. 


