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My invention relates to improved means 
whereby the input circuit of an electron dist 
charge amplifier, and particularly a push-pull 
amplifier may be connected to a supply oscil 
lation generator. It has for its purpose to 
provide coupling means whereby the above 
mentioned connection can be made without 
encountering undesirable effects, which Will 
later be pointed out, and which result from 
the use of coupling means of known form. 
In systems of the prior art coupling means 

of various forms have been employed for the 
purpose mentioned. More commonly these 
means employ transformers, or other form 
of inductance devices, connected in the grid 
circuit of the amplifier whereby alternating 
potential from the oscillatory circuit of the 
generator is supplied to the grid of the am 
plifier. This inductance must necessarily be 
of a magnitude such that a reactive effect 
between the grid and anode circuits of the 
amplifier is likely to result producing regen 
eration of the amplifier and unstable opera 
tion. In other forms of coupling, resistances 
are connected in shunt with the oscillatory 
circuit and a portion of the potential on the 
resistance is supplied to the grid of the am 
plifier, the resistance acting as a potentiom 
eter. While this form of coupling obviates 
the difficulty resulting from the tendency of 
the amplifier to regenerate it possesses the 
disadvantage that considerable loss of high 
frequency energy is occasioned in the resist 
ance. Still other forms of coupling have been 
used including that of connecting the grid 
and cathode circuit of the amplifier directly 
in shunt with the single condenser of the os 
cillatory circuit. This expedient results in 
the necessity for using separate filament bat 
teries for the discharge devices of the am 
plifier and oscillation generator. 
Accordingly the purpose of my invention 

is to provide means whereby the desired cou 
pling may be effected without encountering 
the disadvantages mentioned and which has 
the further advantage that a constant alter 
nating electromotive force may be supplied 
to the grid, or grids, of the amplifier over a . 
range of frequencies of the oscillation gen 
erator. Thus with electron discharge de 
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vices of the proper capacity all of the devices 
will receive the grid excitation necessary fo, 
their proper excitation; this excitation being 
automatically maintained over a range of fre 
quencies by the grid excitation assumed by 
the oscillator. m 
The novel features which I believe to be 

characteristic of my invention will be set 
forth with particularity in the appended 
claims. My invention itself, however, both 
as to its organization and method of opera 
tion, together with further objects and ad 
vantages thereof may best be understood by 
reference to the following description taken 
in connection with the accompanying draw 
ing, in which the single figure represents an 
embodiment of my invention. 

Referring to the drawing I have shown an 
electron discharge oscillation generator com 
prising an electron discharge device 1 of the 
usual three element type having an oscil 
latory circuit comprising parallel connected 
branches 2 and 3. The branch 2 of the oscil 
latory circuit comprises an inductance which 
may comprise that of the usual variometer. 
The branch 3 comprises a plurality of series 
connected condensers 4,5 and 6 having values 
adjusted as will later be explained. While 
the entire capacity of the oscillatory circuit is 
preferably included in the branch 3 addi 
tional capacity may, of course, if desired, be 
connected in shunt with the oscillatory cir 
cuit as is indicated at 37. This oscillatory 
circuit is connected in the usual way between 
the grid and anode of the discinarge device 1 
through the usual blocking condensei: 7. The 
anode circuit of the oscillation gen, rator is 
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energized from a source of potential 8 
Egh a feed circuit including the choke 
CO St. 

I have shown the oscillatory circuit of the 
generator 1 as coupled to the grids of a push 
pull amplifier comprising electron discharge 
devices 10 and 11, these devices being like 
Wise of the usual three element type. Con 
nected to the anodes of the push-pull ampli 
fiers 10 and 11 in the usual way is the primary 
winding of an output transformer 12, the 
secondary winding of which may be con 
nected to any suitable load circuit, such for 
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example, as a radiating system. The anode 
circuit of the amplifiers is energized by means 
of a suitable energy source 3 connected be 
tween the midpoint of the primary winding 
of transformer 12 and the cathode of the 
electron discharge devices in series with a 
suitable reactor i5. For the purpose of mod: 
ulating the high frequency currents produced 
an electron discharge device 14 is utilized. 
The space between the anode and cathode of 
this device is connected in shunt with the 
modulation reactor 15 and the source 18 in 
a manner such that the anode circuit of this 
device and those of the amplifiers are ener 
gized from the same source. Voice or other signal potential will be supplied to the grid 
of this device through a suitable transformer 
16 and will thereby be caused to modulate 
the high frequency current produced by the 
oscillation generator 1 in the manner Well 
known in the art. 
The cathodes of all the electron discharge 

devices of the system are connected together 
and are energized from a single source of po 
tential 17. Suitable grid leak resistance 18, 
19 and 20 are connected between each of the 
grids of the devices 1, 10 and 11 respectively 
in series with the usual choke coil. . 
As thus arranged high frequency currents 

are produced in the oscillatory circuit of the 
oscillation generator and are supplied to the 
grids of the push pull amplifier 10, 11 where 
they are modulated by the device 14 and Sup 
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plied through the transformer 12 to the out 
ut circuit. 
It will be noticed that the capacity of the 

oscillatory circuit is divided into a number 
of separate condensers which are connected 
in series with each other and in shunt with 
the variometer 2. The condenser 6 is con 
nected between the grid of the oscillation 
generator and the cathode and is of magni 
tude such that proper excitation is supplied 
to the grid of the oscillation generator. The 
condenser 5 is of capacity equal to that of the 
condenser 6, so that the potentials across these 
two condensers are equal. The capacity of 

50 

55 

60 

65 

w 

the condenser 4 is such that the potential 
across the series combination 4, 5, 6 at the 
frequency of the oscillations to be produced 
is equal to the rated potential of the oscilla 
tion generator. As thus arranged the grid 
of the oscillation generator will of course, as 
sume the necessary potential for excitation 
and, as characteristic of oscillation genera 
tors of this type, the potential across the OS 
cillatory circuit will be maintained about 
equal over the entire range of frequencies 
produced. Thus if the inductance 2 or con 
denser 3’ be used to vary the frequency the 
potential will remain substantially constant 
throughout the entire range of adjustment of 
either of these elements. The grids of the 
push-pull amplifiers 10 and 11 are connected 
through suitable coupling condensers 21 and 
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22 to points on the oscillatory circuit, the 
former to the point between the condensers 4 
and 5 and the latter to the grid connection of 
the oscillation generator. As thus arranged 
equal potentials will be produced upon each 
of the grids of the amplifiers, these poten 
tials being displaced in phase by 180 degrees, 
as is required for excitation of the push-pull 
arrangement. If all of the electron discharge 
devices be of proper rated capacity then the 
proper excitation will be supplied to all of 
the grids throughout the entire range of fre 
quences. 

It will be observed that no inductance is 
included in the grid circuits of either of 
the amplifiers which is of magnitude such 
that regeneration of the amplifier is likely 
to result. Similarly any losses which might 
be occasioned by resistance potentiometer 
connected in shunt with the oscillatory cir 
cuit are obviated, the resistance of the grid 
leaks 19 and 20 being sufficiently great to ren 
der the losses therein negligible. At the same 
time the cathodes of all of the discharge de 
vices are maintained at the same potential 
and may be energized from a common source. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is: 
1. In combination, an electron discharge 

oscillation generator having an anode, a cath 
ode and a grid, an oscillatory circuit compris 
ing an inductance and a capacity connected in 
parallel between said anode and grid, a pair 
of push-pull connected electron discharge 
amplifiers, each of said amplifiers having an 
anode, a cathode and a grid, a connection from 
the cathode of said amplifiers and said os 
cillation generator to an intermediate point 
on said capacity and non-inductive connec 
tions from the grids of said amplifiers to op 
posite points on said capacity from said inter 
mediate point. 

2. The combination of an electron dis 
charge oscillation generator having an anode, 
a cathode and a grid, an oscillatory circuit 
comprising an inductance and a capacity con 
nected in parallel between said anode and 
grid, a pair of push pull connected electron 
discharge amplifiers, each of said amplifiers 
having an anode, a cathode and a grid, 
a connection from the cathodes of said gen 
erator and amplifiers to an intermediate 
point on said capacity, a connection from the 
grid of one of said amplifiers to a point be 
tween the grid of the generator and said in 
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termediate point and a connection from the 
grid of the other amplifier to a point on said 
capacity opposite said last mentioned connec 
tion such that the voltages supplied to the 
grids of both amplifiers are of equal magni 
tude and opposite phase. 
In witness whereof, I have hereunto set my 

hand this 21st day of August, 1928. 
HENRY R. BUTLER. 
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