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1 Claim. 

This invention relates to electrical oscillation 
generators and more particularly to valve gen 
erators of the kind wherein oscillation generation 
is obtained by virtue of the inherent negative re 
Sistance properties of a thermionic valve, such, 
for example, as a screened grid valve. Electron 
discharge devices exhibiting negative resistance 
effects inherently, i. e., without the necessity of 
any external feed-back circuit, are well known 
and Will be referred to in the present specifica 
tion as "negative resistance valves'. The so 
called Screened grid valve is an example of a 
negative resistance valve and, as is well known, 
for certain conditions of applied potential the 
characteristic connecting anode current (ordi 
nates) with anode volts (abscissae) shows a 
downward slope over a portion of its length, i.e., 
Within certain limits of applied potentials the 
Screened grid Valve exhibits negative resistance 
effects inherently. - 
The present invention is for an improvment in 

or modification of the invention set forth in 
my United States Patent No. 2,011,291, granted 
August 13, 1935. 
The parent invention claims an oscillation gen 

erator of the kind referred to comprising a nega 
tive resistance valve, resonant means associated 
with said valve for controlling the frequency of 
Oscillations generated thereby, and means actu 
ated in dependence upon the oscillatory output 
from Said valve for applying controlling biaspo 
tentials to said valve whereby the amount of neg 
ative resistance exhibited by said valve is auto 
matically controlled in a direction to produce sub 
stantial constancy of output. No claim is made 
to this in the present specification. 
The present invention may be regarded as a 

development or extension of the principles set 
forth in my United States Patent No. 2,011,291, 
Supra, the objects of the present invention being 
to provide either a beat frequency generator ar 
rangement or an oscillator succeeded by an am 
plifier in cascade therewith wherein despite wa 
riations (effected for the purpose of control) of 
the frequencies of the oscillators in the case of a beat frequency generator arrangement or despite 
variations in the gain of an amplifying system 
at different frequencies and/or variations in the 
load fed from said amplifier system in the case of 
an oscillator succeeded by a cascade connected 
amplifier arrangement, the output amplitude 
shall remain substantially constant. By the 
term "output amplitude" is meant the amplitude 
of the Voltage Set up acroSS a predetermined in 
pedance which may be regarded for the purpose 

(C. 250-36) 
of the present invention as the output impedance, 
According to this invention voltage set up 

across the output impedance of an amplifier pre 
ceded by a negative resistance valve oscillator or 
of a beat frequency generator including a nega 
tive resistance valve oscillator is utilized for the 
generation of controlling bias potentials which 
are applied to Said negative resistance valve os 
Cillator whereby the amount of negative resist 
ance exhibited by said valve oscillator is auto 
Iilatically controlled in a direction to produce sub 
Stantial constancy of amplitude in the voltage set 
up a CrOSS Said output impedance. 

Figure 1 illustrates one embodiment wherein 
the invention is applied to an arrangement com 
prising a negative resistance valve oscillator suc 
ceeded by an amplifier system; Figure 2 shows 
the invention as applied to a beat frequency, os 
cillator circuit arrangement; and Figure 3 illus 
trates the broad essentials of the circuit of Fig 
lure. li. 

In Figure 1 a screened grid valve W1 is em 
ployed as a dynatron oscillator the anode A1 of 
Said valve being connected to the cathode K. 
thereof, through a circuit including a parallel 
tuned circuit L1C1 in series with a resistance R1 
and an anode battery B1. The positive terminal 
of the anode battery is connected to the negative 
terminal of an additional battery B2 whose posi 
tive terminal is connected to the screen grid. SG 
Of the valve W1. A condenser C2 is connected be 
tween the Cathode Ki of the valve, and the tuned 
circuit end of the resistance R1, and the control 
grid G1 of the valve is connected through a pref 
erably adjustable Source B3 of bias potential and 
a capacity shunted resistance R2 to the cathode 
of the valve. The control grid end of the con 
denser shunted resistance R2 is connected to the 
cathode K2 of a valve arrangement W2 which, for 
the sake of brevity, will be herein referred to as 
a 'double-diode-triode', Said double-diode-triode 
having an indirectly heated cathode whose heater 
His anchored in potential by being connected to 
the cathode. K1 of the Screened grid valve W1. 
The double-diode-triode consists of the heater H, 
the indirectly heated cathode K2 heated there 
by, a pair of diode anodes D1, D2, which co 
operate with said indirectly heated cathode, to 
constitute a full wave rectifier, a control grid 
G2 and what is termed a "valve anode' A2, the 
control grid G2 and the valve anode A2 
also cooperating with the indirectly heated 
cathode K2 after the manner of an ordinary 
thernionic Walve. The Valve anode A2 is con 
nected through a suitable indicating meter 
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2. 
A to the positive terminal of the high tension 
Source B2 and the diode anodes D1, D2 are con 
nected to the opposite ends of an inductance L2 
herein termed the “input inductance' (this in 
ductance is the secondary winding of an input 
transformer T) whose center point is connected 
through a suitable adjustable Source of bias po 
tential B4 to the grid G2 of the double-diode 
triode. The control grid G2 of the double-diode 
triode is connected through a further resistance. 

the cathode K2 R3 shunted by a condenser C3 to 
thereof. 
The tuned circuit L.C, in the anode circuit of 

the screened grid valve V1 is coupled to an ampli 
fying system AS whose output sets up voltage. 
across an output impedance Z which may, for 
the purposes of this invention, be regarded as a 
Simple resistance though, of course, it need not 
be a simple resistance. Woltage derived from 
that set up across the Output impedance Z is 
applied to the input inductance 12 by means of 
a Suitable coupling coil L3 (i. e. is applied to the 
primary of the input transformer T) and it will 
be seen, therefore, that with this arrangement 
the amplitude set up across the ouput impedance 
will be substantially constant notwithstanding 
that the said impedance, i. e. the load, may vary 
and/or the gain of the amplifying System may 
vary, for example, be different at different values 
of Working frequency. Adjustment of the bia.S, 
provided by the source B4 effects adjustment of 
the total output volts set up across the output. 
impedance Z of the whole arrangement, i. e., this 
bias source is varied to control the value of volt 
tage amplitude which will be maintained sub 
stantially constant in the output impedance. In 
this Way constancy of Output at a predetermined 
(and adjustable) value is obtained over a wide range of working frequencies. 
Where the invention is applied to a beat fre 

quency oscillator of the usual kind comprising 
a variable oscillator and a fixed tuned oscillator, 
an arrangement closely analogous to that just 
described and illustrated schematically in the ac 
companying Figure 2 is employed. In an ap 
plication of this kind, the variable oscillator WO 
is a controlled dynatron or negative resistance 
Oscillator, as above described, and its output is 
combined with the output from a fixed tuned 
oscillator FO to produce a beat frequency which 
is fed to a rectifier R, the rectified output being 
then . fed to an amplifier, for example, a low 
frequency amplifier LFA in the case (to which 
the present invention is very advantageously ap 
plied), where the beat frequency is a tone fre 
quency. The voltage derived from the output of. 
the amplifier LFA is fed to a control valve ar 
rangement CV consisting of a double-diode-triode 
as above described, which control valve is utilized 
to control the dynatron oscillator also as above 
described. The output circuit is represented by 
O. Obviously either or both of the component os 
Cillators in the beat frequency Oscillator arrange 
ment can be controlled as above described and/or 
made variable in frequency manually. 
The resistance. R1 in series with the tuned cir 

cuit L1C1 in the first described embodiment is 

70 

not essential, but it is advantageously provided, 
since by adjusting it to a correct value, adjust 
ment of the anode potential for the screened grid 

2,055,090 
valve Wii is facilitated and a close approximation 
to linear operation more easily obtained. The 
Control of the bias on the grid G2 of the double 
diode-triode W2 is of great sensitivity because al 
though the diode and anodes are biased back 
the grid is left at normal potential and in these 
circumstances the double-diode-triode operates at 
a point on its characteristic where the mutual 
conductance is of normal Value, i. e., relatively 
high. 
Again the use of the resistance R2 connected 

between cathode K2 of the double-diode-triode 
and the heater H thereof to provide control E. M. 
F. for the dynatron also results in gain of 
Sensitivity. Of course, the output may be Con 
trolled in ways other than that above described; 
for example, potentiometer control between out 
put impedance Z and the control valve W2, i. e. 
the double-diode-triode, may be resorted to, or the 
resistance R2 may be a potentiometer resistance 
Whose movable tapping point is connected to the 
control valve circuit. The arrangement de 
Scribed, however, is preferred and with this said 
arrangement working on audio frequencies, it has 
been found possible to maintain a Substantially 
constant output in spite of variations of the order 
of 40 decibels (i.e. variations in voltage ampli 
fication of about 100:1) in the amplification of 
the amplifier following the oscillator. 
Although in the preceding description of the 

illustrated embodiments the use of a double-diode 
triode has been referred to, (this arrangement 
gives great sensitivity) the invention is obvi 
Ously not limited thereto, and fundamentally, any 
type of rectifier could be employed. Thus in 
broad essentials the arrangement of Figure i 
Consists of four portions as represented by the 
four rectangles of the accompanying Figure 3, 
the first rectangle representing any form of 
rectifier or rectifier and amplifier circuit provid- 4: 
ing the control E. M. F.; the rectangle 2 repre 
Senting any form of controlled dynatron oscil 
lator; the rectangle 3 representing an amplifier; 
and the rectangle 4 representing an output cir 
cuit arrangement. 

Having now particularly described and ascer 
tained the nature of my said invention and in 
What manner the same is to be performed, I de 
clare that what I claim is: 
In combination, a control oscillation generator 

Comprising an electron discharge device having a 
cathode, an anode, a screen grid, and a control 
grid, and means for causing the emission of sec 
Ondary electrons from Said anode, resonant means 
in circuit With the anode and cathode for con 
trolling the frequency of the oscillations gener 
ated thereby, means in circuit With said oscilla 
tion generator for producing a beat frequency, a 
rectifier for receiving said beat frequency, an 
amplifier for receiving the output from said rec 
tifier, an impedance in the output of said ampli 
fier, and a feed-back path extending from said 
impedance to the control grid of said oscillations 
generator for applying bias potentials to said con 
trol, grid in Such sense and amount as to sub 
stantially compensate for changes in amplitude 
which would otherwise occur in the voltage set up 
aCrOSS Said impedance. 

NOEL MEYER, RUST. 
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