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This invention relates to high frequency 
vacuum tube amplifiers and more particular 
ly to improved circuits whereby the operat 
ing efficiency of such amplifiers is increased. 
A general object of the invention is to pre 

vent, undesirable singing or regeneration in 
high frequency amplifier circuits. : 
The prevention of singing due to the inter 

electrode capacity requires that the retro-ac 
tive E. M. F. (or feed back) at all times be 
zero or else in such phase relation with re 
spect to the input E. M. F. as to produce loss. 
of amplification (or degeneration). In ac 
cordance with the present invention this is ac 
complished by maintaining constant similar 
ity of the impedances between the plate and 
grid and between the filament and grid. This 
produces a degenerative action at all frequen 
cies and also makes the degenerative action 
substantially constant at all frequencies. 
Two simple tuned circuits are employed 

which by virtue of mechanical coupling of 
the tuning elements are always resonant at 
the same frequency, one circuit being con 
nected between the grid and filament and the 
other between the grid and plate. By this 
means, the impedances of the two paths are 
maintained similar at all frequencies and a 
constant degenerative feed back is secured. 
By incorporating the piate to grid branch as 
part of the input circuit along with the grid 
filament branch, two input E. M. F.'s are in 
troduced, which by the proper poling of the 
circuits, may be made additive with respect 
to the normal amplifying action of the tube, 
and may be made to substantially neutralize 
each other with respect to the direct trans 
mission of currents to the output circuit 
through the impedances of the tube. The in 
put circuit may for example be coupled in 
ductively to both the circuit between g battery is through coil 7. Suitable capaci and filament, and the circuit between grid and 
plate. Preferably then the couplings will 
be reversed with respect to each other in 
phase and balanced in degree so that no cur rent is directly transmitted to the space path 
or the output circuit. In this case the two 
input voltages aid in producing amplifica 
tion. 

Both resonant circuits may be tuned by 

means of a variable condenser, in which case 
it is desirable that their rotors be at AC 
ground potentiai to avoid the disturbances 
due to hand capacities, and to simplify their 
mechanical connector. This may be done by 55. 
Supplying the filament current through par 
allel inductive windings and arranging these 
windings so that they will comprise a part 
of the tuning circuit between grid and fila 
ment; supplying the plate potential through 60 
the inductive winding connected between the 
grid and plate; and grounding the grid of 
the vacuum tube. A blocking condenser is employed between the plate and output wind 
ing to prevent the plate potential from being 65 
impressed on the filament of the vacuum tube. 
The invention will be better understood 

by referring to the following description and 
accompanying drawings showing preferred 
forms of embodiment. 

Fig. 1 represents a radio receiving circuit 
comprising two stages of radio frequency am 
plification, a detector, an audio amplifier and 
a loud speaker. 

Fig. 1-A is a modified form of that por- 75 
tion of Fig. 1 between lines X-X and Y-Y. 

Referring to Fig. 1 the amplifier tube 1 has 
an input circuit between grid 2 and filament 
3 which consists of a coil 4 across which is 
connected a tuning capacity 5, and an input 80 
circuit between grid 2 and plate 6 which con 
sists of a coil 7 across which is connected a 
tuning capacity 8. Coil 4 has a bifilar wind 
ing, one end of the bifilar windings being 
connected to the terminals of the filament 3 
of vacuum tube 1 and the other end connected 

70 

across the filament battery 9. The antenna. 
10 is inductively coupled to coils 4 and 7 by 
means of coils 11 and 12. 90 

Potential is supplied to the plate 6 from a 

ties may be connected across the filament 
battery 9 and plate battery 13 to provide low 
impedance paths for high frequency currents. 95 
Connected between the plate 6 and the fila 
ment 3 are a condenser 15 and an output 
winding 16. The condenser 15 may be of 
any suitable character as it serves merely as 
a blocking condenser to prevent positive 106 
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“B” potential 13 from reaching the fila 
ment 3. 
Tuning condensers 5 and 8 are preferably 

connected to the same control so that both 
resonant circuits 4-5 and 7-8 may be tuned 
together. Preferably also, the rotors 17 and 
18 of condensers 5 and 8 are connected to grid 
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2. This arrangement permits grounding 
the grid 2 of thermionic tube 1 as shown at 
19. The effect of hand capacities on con 
densers 3 and 5 is thereby reduced to a mini 
l. 

Since both resonant circuits are tuned at 
the same time, no singing takes place even 
when the circuits are being tuned to the de 
sired frequency because of the fact that the 
similarity of the impedances of the two cir 
cuits 4-5 and 7-8 maintains the grid 2 con 
stantly at an oscillating potential midway 
between the plate 6 and the filament 3. Fur 
thermore, by maintaining constant the simi 
larity of the impedances between plate 6 and 
grid 2 and between the grid 2 and the fila 
ment 3 a degenerating action takes place 
which is substantially constant at all fre 
quencies. The amount of degeneration can 
be controlled by varying the values of the 
impedances of circuits 4-5 and 7-8. 
the impedance of circuit 7-8 is increased 
over that of circuit 4-5, the amount of de 
generation decreases. The impedances will 
be in the ratio of the inductances of the turn 
ing coils when appropriate tuning condensers 
are used. 
The coupling from the antenna circuit to 

the input circuit of vacuum tube 1 through 
coils 11 and 12 is reversed with respect to 
the input circuits and balanced so that no cur 
rent flows from plate 6 and grid 2. The in 
ut voltages to coils 4 and 7 then aid in pro 

ducing amplification. 
The second stage of high frequency ampli 

AS 

fication comprises an amplifier tube 21 hav 
ing an input circuit similar to that of ampli 
fier tube 1 and comprising an input coil 24 
connected between grid 22 and filament 23, 
and an input coil 27 connected between grid 
22 and plate 26. Coils 24 and 27 are induc 
tively coupled. Variable condensers 25 and 
28 are connected across coils 24 and 27, re 
spectively, for tuning purposes. As indi 
cated by the dotted lines, they are preferably 
tuned at the same time in a manner similar 
to condensers 5 and 8. 
An additional circuit 20-30 comprising 

an inductance coil 20 and an impedance 30 
is inductively coupled to coil 27. {Cois 16 
and 20 are so constructed as to have similar 
characteristics. The value of the impedance 
30 is preferably made the same as the plate 
filament impedance of vacuum tube 1. This 
circuit 20-30 then simulates the effect of 
the circuit 15-16 which is inductively cou 
pled to circuit 24-25. Circuit 20-30 will 
in general be unnecessary when coils 16 and 

irises two inductances 34 and 32 
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24 are loosely coupled. In this case only one 
input, E. M. F. is present, and a certain di 
itect transmission may take place between 
the input and the output circuits of the tube. 
The non-oscillating qualities of the circuit 
are however not affected. 
The output circuit of vacuum tube 21 is 

coupled through coil 36 to a detector circuit 
so that the signaling waves pass to the de 
tector and from the detector through the 
audio amplifier to the loud speakei'. If 
still greater amplification of the high fre 
quency signals is desired an additional stage 
or stages similar to the two shown, can be 
added. 
The modified interstage radio frequency 

coupling arrangement of Fig. 1-A coin 
connected 

in the output circuit of theimionic tube 1 
having their couplings reversed with respect 
to each other. Inductance 31 is inductively 
coupled to inductance 2 and inductance 32 
is inductively coupled to inductance 24. 
The input voltages to coils 24 and 2; then 
aid in producing amplification. 
The circuit of Fig. I has been illustrated 

and described as employing different circuit 
connections in the two radio frequency stages. 
It will be understood, of course, that this is 
for purposes of illustration and that it is 
within the invention to employ either iden 
tical or different types of circuits in the dif 
ferent stages. For example, to use the sale 
type of connection for stage 2 that is used 
for stage 1 it is merely necessary to replace 
the elements included between the lines X-X 
and Y-Y of Fig. 1 by the elements shown 
in Fig. 1-A. 
While several embodiments of the inven 

tion have been shown and described in de 
tail, it is understood that the invention is 
generic in character and is not to be con 
strued as limited to these particular embodi 
ments since nulnerous modifications thereof 
may be made by persons skilled in the art 
without departing from the spirit of appli 
cant's invention, the scope of which is to be 
determined by the appended claims. 
What is claimed is: 
1. The combination of an evacuated ve 

having a plurality of electrodes including 
grid, a plate and a filament, a source of oscil 
lations of an ultra-aridio frequency, and 
means coupled to said source of oscillatio}ls 
for maintaining the grid constantly 
oscillating potential intermediate between 
the plate and the filament, said means com 
prising two circuits resonant at the same fre 
quency, one connected between grid and plate 
and the other between grid and filament. 

2. In an electrical system comprising a 
thermionic device having a control electrode, 
an anode, and a cathode, leans for ground 
ing said control electrode, an input circuit, an 
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output circuit including the anode and cath- 39 
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ode, a part of said input circuit including said 
control electrode and said cathode, another 
-part of said input circuit including said 
control electrode and said anode. 

3. Radio frequency amplifying apparatus 
comprising athermionic vacuum tube having 
a filament, grid and plate, two equal induc 
tances, a pair of simultaneous adjustable con 
densers of equal capacity connected in effec 
tive shunt to said inductances, and adapted 
to tune said inductances, to resonance with 
a signal, means associated with said con 
densers whereby the adjustment of one is 
accompanied by the adjustment of the other, 
leads from said filament to one end of one of 
said inductances, a lead from said plate to 
one end of the other of said inductances, a 
connection from said grid to the other ends 
of said inductances, said connection to one 
of said inductances including a capacity, and 
an inductance and a capacity in the output 
circuit of said tube. - : 

4. Radio frequency amplifying apparatus 
comprising a thermionic vacuum tube having 
a filament, grid and plate, two equal indic 
tances, one of said inductances coil prising 
two conductors bifiliar wound to permit the 
filament to have one D. C. potential and a 
different A. C. potential with respect to the 
other electrodes, a pair of simultaneous ad 
justable condensers of equal capacity con 
nected in effective shunt to said inductances 
and adapted to tune said inductances to 
resonance with a signal, means associated 
with said condensers whereby the adjustment 
of one is accompanied by the adjustment of 
the other, leads from said filament to said 
lifiliar wound inductance, a lead from said 
plate to one end of the other of said induc 
tances, a connection from said grid to the 
other end of said inductance connected to 
said plate and a connection from Said grid 
to one of the two conductors of said bifilar 
wound inductance, said connection to said 
inductance connected to said plate including 
a capacity, and an inductance and a capacity 
in the output circuit of said tube. 

5. Radio frequency amplifying apparatus 
comprising a thermionic vacuum tube hav 
ing a filament, grid and plate, an inductance, 
a variable capacity connected in effective 
shunt to said inductance and adapted to tune 
said inductance to resonance with a signal, 
a lead from said plate to One end of said 
inductance, a connection from said grid to 
the other end of said inductance. Said con 
nection including a capacity, a second in 
ductance comprising two conductor's bifilar 
wound, a variable capacity connected in effec 
tive shunt to one of said bifilar windings, 
and adapted to tune said inductance to reso 
nance with said signal, a connection from 
one end of said last, mentioned bifilar wind 
ife it said grid, connections from the other 
ends of said bifilar windings to said filament, 

3 
and an inductance and a capacity in the out 
put circuit of said tube. S. . . . . 

6. A radio receiving circuit comprising an 
antenna circuit, a plurality of three-element 
radio frequency amplifier tubes having a 
grid, a plate and a filament and connected in 
cascade, each of said radio frequency ampli 
fier tubes having associated there with an in 
ductance, a variable capacity connected in 
effective shunt to said inductance, and adapt 
ed to tune said inductance to resonance with 
a signal, a lead from said plate to one end of 
said inductance, a connection from said grid 
to the other end of said inductance, said 
connection including a capacity, a second in 
ductance comprising two conductors bifilar 
wound, a variable capacity connected in ef 
fective shunt to one of said bifilar windings, 
and adapted to tune said inductance to reso 
nance with said signal, a connection from one 8: 
end of said last mentioned bifilar winding to 
said orid connections from the other ends 
of said bifilar windings to said filament, and 
an inductance and a capacity in the output 
circuit, a detector circuit coupled to the out 
put circuit of the last radio frequency ampli 
fier tube, an audio amplifying circuit, and a 
sound reproducing device, said antenna cir 
cuit, including two inductances having their 
couplings reversed with respect to each other, 
one of said antenna inductances inductively 
coli pled to said indictance connected between 
grid and plate, and the other of said antenna. 
inductances coupled to said inductance con 
nected between grid and filament. 

7. Radio frequency amplifying apparatus 
comprising a thermionic vacuum tube having 
a filament. Orrid and plate, an inductance, a 
Variahle capacity connected in effective shunt 
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to said inductance and adapted to tune said 105 
inductance to resonance with a signal, a lead 
from said plate to one end of said inductance, 
a connection from said grid to the other end 
of said inductance, said connection including 
a capacity, a second inductance inductively , 
coupled to said first mentioned inductance, 
said last mentioned inductance comprising 
two conductors bifilar Wound, a variable ca 
pacitv connected in effective shunt to one of 
said bifilar windings, and adapted to tune . 
said inductance to resonance with said sig 
inal, a connection from one end of said last 

: mentioned bifilar winding to said grid. con 
nections from the other ends of said bi?ilar 
windings to said filament, an inductance and 
a capacity in the output circuit of said tube, 
an input circuit inductively coupled to said 
biflar wound inductance and a circuit, com 
prising an inductance and an effective resist 
ance, similating the inductance and effective 
resistance of said input circuit, inductively 
coupled to said inductance connected between 
said grid and plate. . . . 

20 

2. 

8. A radio receiving circuit comprising an 
antenna circuit, a plurality of three-element -30 
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4. 

radio frequency amplifier tubes having a 
grid, a plate and a filament and connected in 
cascade, each of said radio frequency ampli 
fier tubes having associated there with an in 
ductance, a variable capacity connected in 
effective shunt to said inductance, and adapt 
ed to tune said inductance to resonance with 
a signal, a lead from said plate to one end 
of said inductance, a connection from said 
grid to the other end of said inductance, said 
connection including a capacity, a second in 
ductance comprising two conductors bifilar 
wound, a variable capacity connected in ef 
fective shunt to one of said bifilar windings, 
and adapted to tune said inductance to reso 
nance with said signal, a connection from one 
end of said last mentioned bifilar winding 
to said grid, connections from the other ends. 
of said bifilar windings to said filament, and 
an inductance and a carnacity in the output 
circuit, each of said radio frequency ampli 
fier tubes, with the exception of the tube con 
nected to said antenna circuit, having a cir 
cuit comprising an inductance and an effec 
tive resistance which simulates the inductance 
and effective resistance of the output circuit 
of the preceding amplifier tube inductively 
coupled to said inductance connected be 
tween said orid and plate. a detector circuit, 
an audio amplifying circuit and a sound re 
producing device, said antenna circuit in 
cluding two inductances having their cou 
plings reversed with respect to each other, 
one of said inductances inductively coupled 
to said inductance connected between grid 
and plate, and the other of said antenna in 
ductances coupled to said inductance con 
nected between grid and filament. 

9. In a radio system of communication 
the combination with a three-electrode 
thermionic tube. having an input circuit 
and an output circuit of an input trans 
former having two secondaries in said 
input circuit, one of said secondaries con 
nected between the control electrode and 
anode of said thermionic tube and the other 
of said secondaries connected between said 
control electrode and the cathode of said 
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plate of the following radio frequency am 
plifier tube and the other inductively coupled 
to said inductance connected between the 
grid and filament of said last mentioned tube. 

11. The combination with an evacuated 
vessel having a plurality of electrodes, of a 
source of -oscillations of an ultra-audio fre 
quency and means comprising a circuit reso 
nant to said frequency connected between two 
of said electrodes and coupled to said source 
of oscillations for neutralizing the capacity 
effects between said two electrodes for said 
frequency. 

12. In an amplifier circuit comprising an 
audion having a grid, an anode and a cathode 
and having capacity between the grid and the 
anode and having a tuned input circuit be, 
tween said grid and said cathode, means for 
preventing regeneration due to said grid 
anode capacity comprising a tuned circuit 
connected between grid and anode and tuned 
Syntonously with said tuned input circuit. 

13. The combination with a vacuum tube 
having a plurality of electrodes between two 
of which electrodes there is a capacity tend 
ing to produce regeneration, of a source of 
Oscillations of a certain frequency, and means 
comprising a circuit resonant to said certain 
frequency connected between said two elec 
trodes and coupled to said source of oscilla 
tions for neutralizing the regenerative ca 
pacity effect between said two electrodes for 
said certain frequency. 

14. The combination defined in claim 9, 
including also a wave source, and means for 
coupling said wave source to each of said 
tuned circuits. 

15. The combination defined in claim 9, 
including also an incoming circuit coupled to 
the inductances of each of said tuned circuits 
and poled with respect thereto to produce 
excitation therein in opposing phases. 
In witness whereof. I hereunto subscribe 

this 8th day of November, 1928. 
GEORGE H. STEVENSON. 

thermionic tube, said secondary windings of 
said input transformer operating to maintain 
said control electrode constantly at an oscil 
lating potential intermediate between said 
anode and cathode, an output transformer 
having a primary in said output circuit, and 
adjustable capacitances connected across said 
input secondary windings. 

10. A radio receiving circuit in accordance 
with claim 6, characterized in this that the 
inductance in the output circuit of each of 
said radio frequency amplifier tubes, with the 
exception of the output circuit connected to 
the detector input, consists of two parts hav 
ing their couplings reversed with respect to 
each other, one inductively coupled to the in 
ductance connected between the grid and the 
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