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GRD SUPPRESSOR FOR STABILIZING RADIOFREQUENCY AMPLE.FIERS 

Application filed March 21, 1927. Serial No. 177,050. 
This invention relates to improvements in 

radio receiving systems and is of particular 
value in connection with the prevention of 
undesirable self-oscillation in tuned radio 
frequency amplifiers of the cascade type in 
which a three electrode vacuum tube is used 
to couple two tuned circuits, the complete 
amplifier consisting of one or more such 
stages in series or cascade. 
When the tuned circuits of such an am 

plifier are tuned by capacitance only, self 
oscillation is most likely to occur at the higher 
frequencies and gradually decrease in inten 
sity as the system is progressively tuned to 
the lower frequencies. Conversely, if the 
tuned circuits are arranged to be adjusted to 
resonance by inductance variation only, self 
oscillation is more persistent at the lower 
frequencies, gradually decreasing in intensity 
as the system is progressively tuned to higher 
frequencies. 
My invention provides a method of and 

means for the prevention of undesirable self 
Oscillations and of approximately equalizing 
the overall radio frequency amplification of 
the frequency response band in a capacitively 
tuned radio frequency amplifier. This is 
accomplished principally by utilizing loss 
producing impedances of various forms as 
will become apparent later in the specifica 
tion. 
As is well known in the art, condenser 

tuned amplifiers tend to oscillate at the 
higher frequencies due to undesirable electro 
magnetic and electrostatic coupling between 
the input part of the amplifier and parts of 
the receiver containing increased energy due 
to the amplifying action of the vacuum tubes 
and their associated circuits. Much of this 
type of coupling may be reduced by various 
means of restricting coil and condenser fields 
and by the proper use of shielding. Even 
then undesirable coupling is effected by 
means of the inter-electrode capacities of the 
vacuum tubes. Inasmuch as more energy is 
transferred between capacity coupled cir 
cuits at high frequencies than low, even well 
shielded amplifiers tend to oscillate at these 
frequencies if the filaments of the vacuum 
tubes are at normal temperature and the pri 

maries of the radio frequency amplifying 
transformers have enough turns to give a 
good transfer of enengy. 

All this is well known in the art and vari 
ous means have been utilized by manufac 
turers of broadcast receivers to prevent self 
Oscillation, Such as inserting losses in various 
parts of the circuits by means of resistances 
of various kinds, reducing primary turns, in 
Serting high resistance in the grid connecting 
wires to the vacuum tubes, etc. Such 
methods, while efficacious in preventing oscil 
lation at the higher frequencies have the dis 
advantage that they reduce amplification at 
the lower frequencies and as a consequence a 
receiver designed for operation from 200 to 
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600 meters, for example, falls off in sensi 
tivity above perhaps 450 meters. 
My invention in connection with condenser 

tuned circuits consists in inserting a loss pro 
ducing impedance of suitable value in the 
grid leads of the radio frequency amplifier 
tubes or in the connecting wire between the 
grid tuning circuit and the filament circuit. 
In either position, such an impedance, better 
known in the art as a high frequency choke 
coil, when properly designed in relation to 
the constants of the remainder of the ampli 
fier, has an impedance that varies with fre 
quency and may have a resistance component 
to coincide with that necessary to prevent 
oscillation at the higher frequencies but be 
almost negligible at the lower frequencies 
where the tendency toward self-oscillation 
is relatively small. 

Fig. 1 is a diagrammatic view showing 
One form of circuit embodying improvements 
of my invention with a loss producing im 
pedance in the grid circuit, the transformers 
of the radio amplification stages being shield 
ed and circuit adapted for multiple unit or 
single control. 

Fig. 2 is a longitudinal sectional view of 
One form of choke coil suitable for use as an 
inductive reactance according to my inven 
tion. 

Fig. 3 is a longitudinal sectional view 
showing another form of choke coil. 

Fig. 4 is a longitudinal sectional view 
showing another form of choke coil. 
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Fig. 5 is a diagrammatic view of another 
circuit arrangement, two shielded choke coils 
Serving as loss producing impedances and 
showing the separate radio frequency stages 
shielded from each other and omitting the 
audio stages. 

In the circuit.shown in Fig. 1 there is a 
tuned input circuit 14 and two stages 15 
and 16 of radio amplification with any suit 
able form of tubes 17 and 18. - - - - - - - 

The detector stage 19 may be of any suit 
able type. Any suitable number of audio 
stages of amplification such as 20 and 21 may 
be employed, and any suitable form of loud 
speaker or other reproducing device 22 may 
be employed. It should also be understood 
that any suitable method of power supply 
may be applied according to my invention. 

Impedances 23 and 24 are inserted in the 
respective grid circuits of the first two tubes. 

t will be understood, of course, that the 
invention is applicable to any number of radio 
stages of amplification. In some cases, it is 
desirable to use a similar impedance 25 in 
the grid circuit of the detector. 
This circuit in Fig. 1 is especially adapted 

for simultaneous operation of the tuning con 
densers 26, 27 and 28 by any suitable form 
of control diagrammatically suggested by 
the line. 29. This circuit is shown with 
shields 30, 31 and 32 for the various trans 
formers. : t . . . . 
The impedances 23 and 24 may be of any 

suitable type, such for instance, as those 
shown in Figs. 2, 3 and 4. 
Fig.2 shows a small single layer air core 

inductance of Small diameter with a coil 35 
wound with fine wire on an insulating tube 36. 

- 4) 
A simpler method of preventing oscilla 

tions is to use a less efficient choke coil. This 
may be accomplished by placing a small 
amount of iron in the core. The form of 
the iron depends somewhat upon the design 
of the choke but either iron wire or lamina 
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tions may be used. Ordinary transformer 
iron or wire is satisfactory inasmuch as the 
purpose of the iron is merely to insert losses 
rather than to extend the working range of 
the choke coil which, of course, may be done, 
if necessary, by utilizing thin laminations 
of “high frequency iron' as is well known in 
the art. . . . . . . . . . . . 

In the circuit of Fig. 1, the choke coils 23 
and 24 are provided with iron cores. One 
form is shown in detail in Fig. 3. The coil 
37 is wound on an insulating bobbin 38 and 
provided with a core 39. The bobbin is suffi 
ciently thick Walled so as to space the coil 
away for the core and prevent capacity effect. 
The use of an iron core choke changes the 

relation of impedance to frequency over a 
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wide range of frequencies tending to increase 
in effect as frequency increases. The re 
sistance component of an iron core choke 
designed for a given receiver may have a 
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very high value at 200 meters and gradually 
taper off as desired. 

In the circuit of Fig. 5 the various tubes 
40, 41, 42 and their associated circuits are 
shielded from each other by shields such as 
43, 44 and 45. The chokes 46 and 47 are 
shielded from the associated tuning devices 
in the same compartment. Such shielded 
chokes are shown in Fig. 4. 
The coil 45 is wound on an insulating bob 

bin 49 which is provided with an insulating 
bushing 50 and terminals 51. . . . - 
A shield 52 of copper or other suitable 

metal Surrounds the coil and has its ends 
compressed on to the bushings 50. 
I have found that an easy laboratory 

method of obtaining the form of impedance 
variation necessary in a given receiver de 
sign consists in plotting a curve of wave 
length or frequency or dial divisions as ab 
Scissae against the amount of resistance just 
necessary for stable operation as ordinates. 
For example, with a given laboratory re 
ceiver of the general type shown in Fig.1 and 
which is satisfactory as regards correct pri 
mary turns for amplification, selectivity, 
etc., it might be found that self-oscillation 
occurs with the choke coils cut out, when all 
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uning circuits are tuned to the same period ... 
95. and that this effect takes place from 0 to 50 

divisions on tuning dials graduated from 
0 to 100 divisions. The desired curve can 
easily be plotted by inserting a variable re 
sistance of say, 0 to 2500 ohms in the grid 
lead of each of the radio frequency tubes and 
adjusting the resistances for best operation, 
usually keeping them at about the same value 
as the circuits are adjusted for satisfactory 
reception at various wavelengths, perhaps 
every three divisions. - . . . 

in such a receiver the resistance necessary 
is large around the lower part of the scale 
and tapers off gradually to the Wavelength 

O 

at which no oscillation takes place with all 
resistance cut out. In general, I have found 
that a choke coil having a frequency-resist 
ance curve roughly approximating the re 
sistance curve obtained for a given receiver 
will give very satisfactory results. The ad 
vantage of a choke coil over a fixed resist 
ance for Oscillation Suppression thus becomes 
apparent. A fixed resistor for this purpose 
would necessarily have a high value, i.e. that 
necessary to suppress oscillation at the high 
est frequency. This would of necessity re 
duce amplification at lower frequencies 
where the high resistance is unnecessary. A 
choke coil, properly designed for a given re 
ceiver is thus automatic in action, having the 
effective resistance values necessary at the 
higher frequencies and much lower values at 
the lower frequencies. 
While I have illustrated my invention in 

connection with a simple form of tuned radio 
frequency circuit, I do not wish my invention 
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to be limited thereto. Even in cases in which 
a form of circuit is employed such that the 
inter-electrode capacitance of the vacuum 
tubes is neutralized or balanced out or other 
wise nullified, it is difficult to cover a wide 
band of wavelengths without oscillation de 
veloping, usually at the highest frequencies 
it is desired to receive. in such an instance 
some form of impedance in the grid circuit 
of one or more of the vacuum tubes is useful 
in stabilizing the receiver. 

I claim: 
1. A radio frequency amplifier system com 

prising a thermionic amplifying device hav 
ing a tuned input circuit and an output cir 
cuit and means for preventing undesirable 
self-osciliations including an inductance hav 
ing a magnetic loss producing means, said 
inductance being of suitable value and located 
in at least one of the connecting leads ex 
ternal to the tuned input circuit. 

2. A radio frequency amplifier comprising 
the combination of an amplifying device, a 
tuned input circuit including an inductance 
and a variable capacity, an output circuit and 
means for preventing undesirable self-oscil 
lations consisting of a loss producing circuit 
capacitively reactive over the frequency re 
sponse band of the amplifier and connected 
in shunt to the said variable capacity of the 
tuning circuit, said loss producing circuit con 
taining a loss producing choke coil with loss 
producing material in its field and having an 
effective resistance much greater at high fre 
quencies than at low and in series with a small 
capacity. 

3. A radio frequency amplifier comprising 
the combination of an amplifying tube, a 
tuned input circuit including an inductance 
and a variable capacity, an output circuit and 
means for preventing undesirable self-oscil 
lations consisting of a loss producing circuit 
capacitively reactive over the frequency re 
sponse band of the amplifier and connected 
in shunt to the said variable capacity of the 
tuning circuit, said loss producing circuit con 
taining a loss producing choke coil with loss 
producing material associated therewith and 
having an effective resistance much greater 
at high frequencies than at low, in series 
with a small capacity comprising the grid 
filament capacity of said amplifying tube. 

4. A radio frequency amplifier comprising 
the combination of an amplifying device, a 
tuned input circuit including an inductance 
and a capacity, one of which is variable, an 
output circuit and means for preventing un 
desirable self-oscillations including an in 
ductance with associated loss producing iron 
and of much greater resistance at high fre 
quencies than low frequencies within the fre 
quency response band of the amplifier, said 
inductance shunted across the inductance and 
capacity of the tuned circuit and having 
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capacity in series with the second mentioned 
inductance. 

5. A radio frequency amplifier system com 
prising a thermionic amplifying device hav 
ing an input circuit with tuning means, an 
output circuit and means for preventing un 
desirable self-oscillations including a path of 
impedance, the effective resistance component 
of which varies with frequency and is com 
posed of an iron core loss producing induct 
ance coil in series with a capacity, said im 
pedance path connected in shunt to said tun 
ing means and said capacity composed of the 
grid to filament interelectrode capacity of 
said thermionic amplifying device. 

6. A radio frequency amplifier system com 
prising a thermionic amplifying device hav 
ing a tuned input circuit and an output circuit 
and means for preventing undesirable self 
oscillations including an inductance having 
loss producing means including an iron core, 
said inductance being of suitable value and 
located in at least one of the connecting leads 
between the variable tuning element and said 
thermionic amplifying device. 

7. A radio frequency amplifier system com 
prising a thermionic amplifying device hav 
ing a tuned input, circuit and an output circuit 
and means for preventing undesirable self 
oscillations including a reactance having a 
loss producing core, said reactance being of 
suitable value and located in at least one of 
the connecting leads external to the tuned in 
put circuit. 
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