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This invention relates broadly to electron tube 
Oscillator Systems and more particularly to the 
type of Systems in which constant frequency os 
cillations are generated irrespective of certain 
variations which may be introduced in the sys 
tem. 
An object of the present invention is to provide 

an improved constant frequency oscillator sys 
tem in which the tuned circuit is virtually isolated 
from the System as a whole so that upon intro 
duction of variations in the characteristics of the 
elements of the system, the oscillating circuit is 
maintained exceptionally constant in frequency. 
Warious other objects and advantages of the 

invention will be obvious from the following par 
ticular description of one form of mechanism 
embodying the invention or from an inspection 
of the accompanying drawing; and the invention 
also constitutes certain new and useful features 
of construction and combination of parts here 
inafter set forth and claimed. 
In the drawing: 
Fig. 1 shows diagrammatically one form of cir 

cuit which may be employed whereby the inven 
tion may be carried into effect. 

Figs, 2 to 5 show diagrammatically some of the 
characteristic curves of the system. 

Referring now to Fig. 1, a brief general de 
scription of the system will be given before de 
scribing in detail the preferred form of circuit 
connection. The electron discharge devices and 
4 and the associated circuits comprise a constant 
frequency oscillator System so that upon closure 
of the control switch 9, the triode arrangement 
of tube is activated to operate the normally 
high bias tube f4, permitting the tuned circuit 
5 in the plate circuit thereof to be excited mo 

mentarily. The oscillations generated by the 
tuned circuit are in turn impressed upon ampli 
fier 20 and filter 22 and the duplex diode ar 
rangement of tube . The rectified waves are 
then impressed upon the triode of tube so that 
a short control signal is impressed upon the 
electron discharge device 4. The control signal 
activates the tube 4 to permit the tuned cir 
cuit to be excited, as just explained, to energize 
tube , thus establishing an oscillatory circuit 
arrangement capable of generating oscillations 
at an extreme constant frequency. The exact 
node of operation thereof Will now be Set forth. 
The electron discharge device is shown com 

prising the combination of a full Wave rectifier 
and triode in one envelope and is a type well 
known in the art, commonly referred to as a diu 
plex diode triode type. The diode plates 2 and 

(C. 250-36) 
3 are joined to the terminals of resistor 4, the 
Center tap of which is connected to the grid 5 
of the tube. A resistance 7 is inserted between 
the said center tap and the cathode 6. The triode 
plate 8 is connected to positive battery through 
the SWitch 9 and the negative side thereof is 
Connected to the said cathode through the re 
Sistance O. A condenser is inserted between 
the Cathode 6 and one of the diode plates 3, the 
purpose of which will be understood as the de 
Scription progresses. It is evident from the de 
Scription of the circuit connections thus far that 
normally the grid 5 of the tube f is at zero bias 
due to the fact that no current is passing through 
resistOr 7, therefore, upon closure of the switch 
9 current flow will be established in the triods 
plate circuit of tube as follows: from positive 
battery through the Switch 9, plate 8 and cathode 
6 of the tube, resistance 0 to the negative side 
of the battery through the said switch. The pri 
mary Winding of transformer 2 is connected in 
shunt with the resistor O and the secondary 
Winding thereof is included in addition to resist 
ance 3 in the grid circuit of tube 4. A negative 
potential is shown applied to the grid circuit So 
that the tube 4 is normally biased below cut 
off. Connected to the plate of tube 4 is a tuned 
circuit arrangement comprising capacitance 6 
and inductance 7. This tuned circuit is ener 
gized upon closure of SWitch 9 due to the current 
flow in the triode plate circuit of tube . The 
initial Voltage drop acroSS resistance O is im 
pressed upon the grid of tube 4 by means of 
transformer 2 and is sufficient to overcome the 
bias of the grid of tube 4 so as to cause a cur 
rent pulse to flow from positive battery of source 
8 through the tuned circuit 5, plate and cath 

ode of the tube to the negative side of said source. 
The current flow established through the tuned 
circuit causes excitation thereof at a frequency 
depending upon the LC constants of the oscilla 
tory circuit. The initial oscillation is passed 
through the coupling condenser 9 to the input 
of the amplifier 29. Between the tuned circuit 
and the input of the amplifier phase shifting 
means is provided comprising the combination 
of the condenser 9 and Variable resistance 2. 
The phase shift may be effected and varied 
slightly by means of adjusting the resistor 2 for 
final adjustment Which Will be described later 
hereira. 
The generated oscillations are amplified and 

passed through the filter 22 which is used mere 
ly for the purpose of filtering out the higher 
harmonics and delivering a pure sine Wave at the 
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2 
output of the filter. The output of the filter 
is impressed upon the terminals of resistor 4. 
It was mentioned hereinbefore that normally the 
grid of tube f is at Zero bias since there is no 
Current passing through resistor 7. However, 
upon impression of the amplified Oscillations at 
the terminals of the said resistor 4 and due to 
the full wave rectifier circuit arrangement the 
rectified current passing through resistor lim 
mediately drives the grid bias negative and pre 
vents further flow of plate current in the triode 
plate circuit. However, before the grid bias be 
comes effective to reduce the flow of plate cur 
rent a pulse is impressed upon the plate circuit 
of the tube in which resistor 0 is included. It 
Was mentioned that condenser f is inserted be 
tween the cathode and one of the diode plates 
of tube f. The curve in Fig. 3 shows the sinu 
soidal wave form impressed across the diode 
plates of the tube. When the polarity is such 
that current passes from one diode plate 2 to 
Cathode, this current passes through the resistor 
7, and charges the condenser to the polarity 
as shown. At the end of this particular half 
cycle as the current passes through zero, the 
charge in the condenser maintains the grid of 
the tube negative with respect to the cathode of 
a value sufficient to permit no plate current to 
flow. The charge in the condenser leaks off 
through the resistor T, the values of the capacitor 
and resistor being Such that the time constant 
of the circuit is adjusted so as to maintain the 
tube biased below cut-off during the timed inter 
Wall that the said half cycle of the a-c wave passes 
through Zero. The following half cycle passing 
from diode plate 3 to the cathode and through 
resistor 7 has reached sufficient amplitude to 
maintain the tube biased below cut-off. At the 
end of the Second half cycle, the charge in con 
denser has completely leaked off, and as the 
Second half cycle passes through Zero, the grid 
bias is Zero and plate current again is permitted 
to flow through the tube impressing an impulse 
upon the resistor 0. The curve in Fig. 4 shows 
the Wave shape of the rectified voltage across 
the resistor 7. The effect of the condenser 
is evident, suppressing the alternate peaks of the 
rectified wave as shown and, as just explained, 
the Suppressed Waves are reduced in amplitude 
So as to be ineffective to send out signals in the 
plate circuit whereas the unsuppressed waves are 
effective to impress signals upon the output cir 
cuit and thus it is seen that but one impulse is 
transmitted for a complete cycle of the input 
Oscillations. The impulses impressed upon re 
sistor 0 then activate the input and output cir 
cuits of tube 4 as explained to continue initiat 
ing the oscillations by Virtue of the tuned cir 
cuit 5. This action is repeated and the ex 
plained circuits continue to oscillate, impulses 
being impressed upon the grid of tube 4 and the 
generated a-c impressed upon the terminals of 
resistor 4 and an inverted rectified Wave in 
pressed upon the grid of the tube . The curve 
in Fig. 2 shows the Wave shape across the said 
Oscillatory circuit and Figs. 3 to 5 show the other 
wave shapes as explained, Fig. 5 indicating the 
short pulses in the output circuit of tube and 
impressed upon resistor 0. 
The phase relationship of the Waves generated 

by the OScillatory circuit, the Waves impressed 
upon the diode plates of tube and the impulses 
applied to the grid of tube 4 should be such 
that the impulses in the output circuit of tube 
are impressed upon the grid of tube 4 during 

2,158,179 
the peak or maximum amplitude of the sine Wave 
generated in the tuned circuit. This phase re 
lationship is clearly shown in the curves shown 
in Figs, 2 to 5 and can be effected by inserting, for 
example, condenser 23 in one side of the filter 
output circuit as shown. Since the impulses flow 
ing through the plate circuit of tube occur at 
the Zero point of the Waves impressed thereupon 
and since they must be impressed upon the grid 
of the tube f4 at the peak of the generated wave 
in the tuned circuit, it is obvious that the phase 
relationship between the terminals of resistor 4 
and the tuned circuit must be 90 degrees apart. 
This phase shift may be varied slightly by means 

- of the adjustable resistor 2 for a final adjust 
ment. 
In the circuit just explained it will be noted 

that the tuned circuit is connected to tube f4 
Which is normally biased below cut-off. There 
fore, any variations in supply voltage will have 
no effect upon the impedance of the tube f4 
and consequently no effect upon the frequency 
of the tuned circuit. The oscillating circuit has 
been found to be exceptionally constant in fre 
quency Over a Wide range of tube voltages. 
Said tube is biased below cut-off for about 95 
percent of the cycle period, and is not biased 
below cut off only when the impulse is impressed 
upon the grid thereof to drive the grid to zero 
bias. The duration of the impulse, however, is 
So short that any change in the impedance of 
the tube has virtually no effect on the charac 
teristics of the generated oscillations. The re 
Sistor 3 in the grid circuit of tube 4 limits 
the grid current and irrespective of the ampli 
tude of the applied impulse, the grid Voltage Will 
not be driven positive, for as soon as grid cur 
rent tends to flow, the voltage drop across re 
Sistance f3 is So great that the grid will not be 
driven farther from the extreme bias to zero. 
Therefore, any variations in amplitude of the 
impulse due to Voltage Supply variations will have 
practically no effect on the tuned circuit since 
the grid of the said tube will always be driven 
to Zero bias and is so adjusted that the mini 
mun impulse Will drive it to that value and im 
pulses having greater amplitude tending to drive 
the grid positive have no effect due to the large 
Voltage drop across the resistor 3. 

The 

0 

5 

30 

35 

40 

45 

The only energy drawn from the tuned circuit 
is that which passes through condenser 9 and 
resistance 2. Resistance 24 in series with the 
amplifier is of a relatively high value and pre 
vents current flow through the amplifier. Since 
resistors 2 and 24 and condenser 9 are all 
of fixed value, variations in the amplifier input 
circuit. Will have practically no effect on the 
amount of energy drawn from the tuned circuit. 
Consequently, the tuned circuit is isolated from 
the remainder of the circuit described and the 
frequency is determined solely by the inductance 
and capacity of this circuit which is unaffected 
by Variations in the aSSOciated apparatus. From 
the terminals 25 tapped to the output of the 
filter, a pure sine Wave generated by the tuned 
circuit may be impressed upon any circuit con 
nected thereto and adaptable for use with a con 
Stant frequency generator. 
While there has been shown and described and 

pointed out the fundamental novel features of 
the invention as applied to a single modifica 
tion, it Will be understood that various omissions 
and Substitutions and changes in the form and 
details of the device illustrated and in its op 
eration may be made by those skilled in the art 
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without departing from the spirit of the inven 
tion. It is the intention therefore to be limited 
Only as indicated by the Scope of the following 
claims. 
What is claimed is as follows: 
1. The method of producing electrical varia 

tions in an electric circuit which consists in sup 
plying energy to said circuit, producing from said 
Supply of energy current variations of a prede 
termined frequency in a portion of said circuit 
and transforming said current variations to uni 
directional pulses as the current variations pass 
through Zero and utilizing said pulses to sustain 
further production of said current variations. 

2. In combination, means to generate oscilla 
tions of a predetermined frequency, a rectifier 
System, said generated oscillations impressed 
upon the rectifier System, means to convert the 
rectified energy into short unidirectional signals 
comprising a thermionic device having an input 
and Output circuit and a control grid included 
in the input circuit thereof, means connected 
to the input circuit maintaining the grid bias 
normally at a zero value when the input circuit 
is de-energized and at a variable value when 
the said input circuit is energized by the rectified 
energy, and means to conduct said signals to 
the Oscillation generator to produce Sustained 
electrical oscillations. 

3. In combination, means to generate electri 
cal OScillations of a certain frequency, means 

3 
comprising a full Wave rectifier System to rectify 
the oscillations, means to convert the rectified 
oscillations into short control signals including 
means whereby the control signals are initiated 
as the oscillations pass through Zero, means to 
limit the initiation of the control signals to one 
for each cycle of the generated Oscillations, and 
means to conduct the control signals to the first 
mentioned means to sustain the generation of 
the electrical oscillations. 

4. In combination, means to generate electri 
cal OScillations of a certain frequency, means 
comprising a full Wave rectifier system to rectify 
the oscillations, means to convert the rectified 
Oscillations into short control signals including 
means whereby the control signals are initiated 
as the Oscillations attain a predetermined value, 
means to limit the initiation of the signals to 
One for each cycle of the generated Oscillations, 
and means to conduct the Control signals to the 
first mentioned means to Sustain the generation 
of the electrical Oscillations. 

5. In combination, means to generate electri 
cal Oscillations, means to convert Said OScilla 
tions into control signals including means where 
by Single control signals are initiated as the 
Oscillations pass through Zero, and means to con 
duct the control signals to the first mentioned 
means to Sustain the generation of the electrical 
oscillations. 
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