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This invention relates to improvements in am 
plifier circuits, and more particularly to tube am 
plifiers which are operated at high radio fre 
quencies, 

It is an object of this invention to improve 
radio frequency amplifier circuits using tubes of 
the screen grid and pentode type, whereby they 
will Operate more stably at very high frequencies. 
Vacuum tubes of the screen grid type have for 

a number of years been used quite effectively for 
the amplification of very high radio frequencies. 
I have noted however, that such radio frequency 
amplifiers do not always operate with perfect sta 
bility at some of the high frequencies for which 
they have been designed. Since such amplifier 
units are generally very well shielded and all sup 
ply leads effectively filtered, it is believed that the 
instability observed is due to residual capacity 
coupling from plate to grid. The effective value 
of plate to grid capacity coupling becomes more 
and more effective as a means for producing re 
generative oscillations as frequency is increasing, 
for the reason that the reactance of a given 
amount of capacity coupling decreases with in 
crease of frequency. There is also another effect 
which tends to increase the effective value of 
plate to grid capacity in screen grid tubes. This 
other effect is due to the inherent inductance of 
the Wire within the tube between the screen and 
the base. Measurements indicate that the induc 
tance of the length of wire leading from the 
Screen and the base in a typical tube of the Screen 
grid type is approximately 0.1 microhenry. At 
very high frequencies the reactance of this 
amount of inductance becomes appreciable and 
it is found that the customary by-pass condenser 
no longer effectively ties the screen grid directly 
to ground for radio frequencies. The effect of 
this inductive reactance is to increase the plate 
to grid capacity thus causing instability. 
To overcome the foregoing difficulty is the prin 

cipal object of my present invention. To do so, 
I replace the Ordinary large by-passing con 
denser with a Smaller one of Such a value as to 
Series resonate with the inductance of the screen 
grid and/or suppressor grid leads whereby either 
or both of these grids are maintained at ground 
potential at the signal or other frequencies at 
which regeneration occurs, thereby preventing 
feed back through the inter-element capacity of 
the tube or tubes as the case may be. r 
That is to say, heretofore such grids as the 

screen grid of a tetrode or pentode tube were 
by-passed to ground by means of a large con 
denser. This condenser offered no appreciable 

(C. 179-17) 
hindrance to radio frequency currents, and there 
fore at the lower radio frequencies, the screen 
grid was effectively maintained at ground radio 
frequency potential as a result of which there 
could be no inter-element or capacity feed back 
from the plate to control grid which might give 
rise to undesired parasitic oscillation generation. 
However, at higher frequencies, these ordinary 
by-passing Condensers offer still less impedance 
to radio frequency currents, as a result of which 
the screen grid grounding circuit becomes one 
wherein the screen grid, due to the appreciable 
inductance of the screen grid lead, is maintained 
not at ground radio frequency potential, but at 
some appreciable radio frequency potential, 
Consequently, at high Operating frequencies un 
desired regenerative action takes place, tending 
to make the amplifier oscillate at the frequency 
to which it is tuned. 
As already indicated to some extent, this un 

desirable tendency to Oscillate is eliminated by 
connecting the screen grid to ground through 
a condenser of such value as to resonate with 
the inductance of the screen grid lead at the fre 
quency on which the tendency to oscillate is ex 
perienced. This series resonance effect will re 
duce the tendency to oscillate over a band of fre 
quencies centering about the frequency to which 
the screen by-passing circuit is tuned. Now, if 
it is desired to stabilize an amplifier over a con 
siderable band of frequencies several such series 
resonance circuits might be employed in the am 
plifier System, each tuned to a different frequency 
and these resonance frequencies distributed at 
discreet intervals throughout the frequency band 
over which it is necessary to provide these sta 
bilizing means, depending of course upon hav 
ing available several screens to which this appli 
cation may be applied, as for instance, in a multi 
staged RF amplifier. In the case of r. f. pen 
todes, such as the "Radiotron 57', series resonance 
may be applied to the suppressor circuit as well 
as to the screen, thus affording two different 
frequencies of series resonance per tube. In dif 
ferent radio frequency amplifier stages, similar 
tuned circuits operating at different frequencies 
may be set up, and, in the event that the series 
tuning effect of each grid is found too sharp, 
the series resonant curve characteristic of each 
grounding connection may be broadened, for ex 
ample, by paralleling the grid lead tuning con 
denser with a resistance. If desired, this resist 
ance may be placed in series with the condenser 
and/or a lumped inductance may be connected 
in parallel Or in series with the Condenser to still 
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2 
further vary the frequency or frequency band 
at which the grids are maintained at ground po 
tential through series resonance effects. 

Referring now to the drawings which more 
specifically describe my invention, 

Fig. 1 is a wiring diagram of a conventional 
short wave radio frequency receiver amplifier 
employing Screen grid tubes; 

Fig. 2 is a diagram of a grid grounding cir 
cuit; 

Fig. 3 is a Curve showing a desirable over-all 
characteristic which may be obtained by the use 
of my invention; 

Fig. 4 is a wiring diagram of a push-pull radio 
frequency amplifier utilizing the features of my 
invention; 

Fig. 5 is a wiring diagram of another modifi 
cation of a push-pull radio frequency amplifier 
utilizing the features of my invention, and 

Fig. 6 is a wiring diagram of an oscillator 
utilizing the features of my invention. 

Referring to the conventional radio frequency 
amplifier receiver shown in Fig. 1, the antenna 
energizes the input circuit 5, 6 through induc 
tance 2 grounded at 3. A suitable shield 4 is 
interposed between the antenna primary induc 
tance 2 and the secondary inductance 5. The 
input circuit is tuned by a variable condenser 6. 
The vacuum tube T of the first radio frequency 
stage is of the "Pentode' type having in addi 
tion to the customary control grid 8 a screen 
grid 9 which normally prevents feed back and, 
consequently, undesired parasitic oscillation 
generation. A suppressor grid ?o suppresses the 
Secondary emission from the plate. The Cathode 

is by-passed to ground by a condenser 2 and 
is also provided with a radio frequency choke 
3. The screen grid 9 is by-passed to ground by 
a condenser 4. The suppressor grid O is by 
passed to ground by a condenser 5 and re 
sistance 6 connected in parallel. To accom 
plish the results of my invention a proper pre 
determined Selection of the correct values of 
capacity is necessary for the by-pass condensers 
2, 4 and 5, as will be explained in further de 

tail later. 
Other parts of the receiver circuit are the 

RF transformer f, tuning condenser f3, second 
radio frequency amplifier tube 9, radio fre 
quency transformer 20, tuning condenser 2 f, 
detector tube 22, audio frequency transformer 
23 and audio tube 24, which are connected to 
phones. 25. 
No further description of the receiver circuit 

is deemed necessary as its operation should be 
apparent to those skilled in the art. 

Referring now to Fig. 2, the screen grid lead 
of length L has an appreciable inductance at 
very high frequencies. This effective inductance 
is indicated by the dotted inductance coil. To 
offset the resultant objectionable inductive re 
actance at very high frequencies I propose to tune 
this length of lead I, by connecting the lead of 
the screen grid 9 to ground with a condenser f4 
having a capacitive reactance equal and opposite 
to the inductive reactance of the lead L, so that 
the lead and condenser will series resonate at 
the operating frequency. Since the addition of a 
variable condenser at this portion of the circuit 
Would add complication to the tuning of the 
radio frequency amplifier, I propose to insert 
fixed predetermined values of capacity to each 
lead, to be resonant at a different frequency in 
the range over which trouble from instability has 
been experienced. For example, in a receiver 
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having a range of from 4 to 8 meters, by my 
invention I tune each of the screen grid leads 
with suitable condensers to a different frequency 
in the troublesome range which is, of course, in 
cluded in the Overall operating frequency range 
of the amplifier. Thus, condenser f4 is of such 
a capacity value as to resonate with the induc 
tance of lead L. at a wave length of 4 meters or 
a frequency of 21,430 kilocycles. Correspond 
ingly, the value of condenser 5 is chosen. So as 
to series resonate with its grid lead at 5 meters 
or a frequency of 20,000 kilocycles. Condenser 
4a is chosen in value to series resonate with its 

grid lead at 6 meters or 18,750 kilocycles. Con 
denser 5a tunes its grid lead to 17 meters, or 
17,640 kilocycles. Similarly, the other grid con 
densers are chosen to resonate at different fre 
quencies at which parasitics tend to occur. For 
the entire receiver a form of band stabilizing 
characteristic Such as shown by the curve in Fig. 
3 is obtained, the over-all stabilizing character 
istic being indicated by the dotted lines, Fre 
quencies of this band are effectively grounded SO 
that regeneration cannot occur. It will be noted 
from the curve that each of the condensers 4a, 
f5a, 4 and 5 cause grid lead tunings such as 
indicated by the overlapping curves A, B, C and 
D. However, it is not necessary that each char 
acteristic curve Overlap as one may tune all grid 
grounding circuits alike and get a suitable width 
or band pass by a Suitable choice of constants, aS, 
for example, by paralleling each condenser with 
a resistance. 
Thus, resistances 6 and 6a have been placed 

in parallel with the suppressor grid Series tuning 
condensers. To further vary the band pass, 
lumped inductances may be used. 

Fig. 4 shows a push-pull radio frequency am 
plifier stage having a primary input coil 30, elec 
trostatic shield 3?, secondary coil 32 which is 
connected at its center 33 to -C, the secondary 
coil being tuned by variable unicontrolled con 
densers 34 and 35 which are connected to ground 
at 36. The tubes 37 and 38 have control grids 
39 and 40 connected in phase opposition to the 
Secondary coil. 32. The Suppressor Screen 4 and 
42 of both tubes are connected to ground through 
a tuning condenser 43 paralleled by resistance 44. 
Likewise, the screen grids of both tubes are con 
nected to ground by a tuning condenser 45. The : 
plate of tubes 37 and 38 are connected to the pri 
mary coil 46 of the next stage which is also tuned 
by a pair of variable condensers 47 and 48. The 
tubes also have cathodes 49 and 50 grounded as 
indicated. A shield 54 is interposed between the . 
primary coil 46 and Secondary coil 55. The con 
denser 43 tunes the suppressor grid structure to 
Series resonate at a frequency about which sta 
bilization is desired. Similarly, condenser 45 
tunes the screen grid leads to the same or to 
another frequency. 
The modification shown in Fig. 5 is also a 

push-pull radio frequency amplifier stage, but 
differs from that of Fig. 4 in that each screen 
grid and Suppressor grid has an individual grid (; 
lead tuning condenser which are adjusted to the 
same, widely different, or adjacent or overlapping 
frequency bands at which parasits tend to 
OCC. 

Referring to Fig. 5, the circuit comprises pri 
mary input coil 60, shield 6 and secondary 62, 
which is connected at its center to -C. The en 
tire secondary is tuned by a variable condenser 
63. Tubes 64 and 65 are of the triple grid type, 
having, if desired, separate heater filaments 66 

5 

10 

15 

40 

(0 

75 



O 

3 5 

40 

50 

5 5 

60 

5 

2,098,094 
and 67 with heated cathodes 68 and 69. Tubes 
64 and 65 also have control grids 70 and , 
Screen grids T2 and 73, suppressor grids 4 and 
75, and plates 76 and 77. The individual by-pass 
condensers 78,79, 80 and 8 are of predetermined 
capacity in order to tune to series resonance the 
respective grid leads. The use of separate con 
densers, of course, presents the advantage of in 
dividual adjustment of each tube. The resist 
ances 82 and 83 of Fig. 5 maintain the suppressor 
grids at a suitable unidirectional potential in re 
spect to the cathode, as well as broadening the 
Series tuned circuit formed of grid lead and con 
denser. Other parts of the circuit are the tuning 
condenser 84, primary coil 85, shield 86 and sec 
ondary output coil 87. 
While Fig. 1 shows a complete circuit of a con 

ventional radio frequency amplifier, it is to be 
understood that other forms of circuits may be 
employed with the grids of their respective stages 
tuned to the operating or parasitic range of fre 
quencies as described above. It is also to be 
understood that the circuits may be located in 
shielded compartments and the power supply 
leads thoroughly filtered against potential vari 
ations. Also, the individual by-pass condensers 
of the push-pull arrangements may be selected 
purposely to tune each grid lead to the different 
band pass frequencies so as to accomplish the 
Overlapping effect as shown by the curve in Fig. 3. 

It is to be clearly understood that my inven 
tion is not limited to circuits used in radio re 
ceivers, but may be applied equally as well to 
higher powered circuits such as radio transmit 
ters. In that event, the input coil 30 of Figure 
4 would indicate a source of radio frequency 
energy to be transmitted, and the final output 
coil 46 of the stage represented in Figure 4 would 
feed energy to a succeeding transmitter stage or 
antenna. 

Similar remarks are applicable to Figure 5. 
Also, my present invention may be applied to 
frequency multiplier stages of a transmitting sys 
tem in which case Figures 4 and 5 by suitable 
choice of grid bias applied through the minus C 
lead and by suitable tuning of the output circuits 
to harmonic frequencies may be made to act as 
frequency multipliers. More specifically, by im 
pressing a high negative bias upon the grids 39, 
40 of Figure 4 through the minus C lead and coil 
32 such that only positive peaks of applied input 
potential from primary coil 30 cause plate cur 
rent to flow, then Odd harmonics may be obtained 
in the output circuit consisting of coils 46 and 
condensers 47 and 48 by suitably tuning them to 
the harmonic frequency. For even harmonics 
the plates of tubes 37, 38 would be connected in 
parallel and then feed in Such parallel relation 
to a suitable parallel tuned circuit having a vari 
able condenser and inductance coil connected in parallel. 
To prevent parasitic oscillation generation in a 

System. Such as shown in Figure 4 when used as 
a frequency multiplier the screen grids would be 
grounded as illustrated through condenser 45 of 
Such a value as to tune the Screen grid inductance 
structure so as to series resonate at some para 
sitic frequency. To broaden the series tuning 
effect, the condenser 45 may, of course, be paral 
leled with a suitable resistance, and the parallel 
combination may be further paralleled by a suit 
able inductance coil or connected in series with 
an inductance coil to give the desired operating 
characteristic, 

However, it is preferable, as shown in Figure 5, 

3 
when the arrangement is used for higher powered 
amplification or harmonic frequency production, 
to use separate grounding Condensers for each 
grid lead structure of each tube in Order to pro 
vide for separate adjustments. By tuning each 
grid lead, that is to say, the grid leads to the 
suppressor grids and screen grids, to a different 
band of frequencies as indicated by curves a, b, c, 
and d of Figure 3, an over-all characteristic for 
the push-pull arrangement shown in Figure 5 
will be obtained as shown by the dotted lines in 
Figure 3. This dotted line indicates the range 
over which effectively no regenerative action will 
take place and secondly indicates the range over 
which exceedingly stable operation occurs. It is 
preferable for operation purposes, that the mean 
frequency transmitted by the push-pull system 
of tubes shown in Figure 5 lies intermediate 
curves b and c of Figure 3, although it is to be 
clearly understood that the various condensers 
may be so chosen. So that all of the curves of 
Figure 3 coalesce into a single curve. Or, the 
various condensers may be so chosen, together, 
with, of course, resistances and lumped inductors 
to produce efficient grounded grids at various : 
widely separated frequencies or bands of fre 
quencies. 

It is to be further clearly understood that each 
grid lead structure may be connected in parallel 
to ground through several condensers, each of 
which tunes the same grid to a different frequen 
cy. In this manner, due to series resonance at 
these different frequencies, the various grids may 
be maintained at ground potential over a band 
of frequencies or at particular separated isolated 
frequencies. 

Also, my present invention may be applied to 
Oscillators, for example, to prevent feed-back 
through the tube system, screen and/or suppres 
Sor grids may be used, grounded in accordance 
with my present invention. Controllable feed- . 
back may then be had by the use of variable tick 
ler coils or by means of variable condensers. A. 
typical inductive feed-back circuit is shown in 
Figure 6. The screen grid tube 90 is provided 
with a screen grid OO grounded in accordance 
with my invention by a series tuning condenser 
02. Feed-back is accomplished by tickler coil 
04 coupled to grid circuit 106. Output energy 
may be taken from tuned plate tank circuit (08. 
Employing a typical tube such as the Radiotron 
224 or 236, I have found that the screen grid lead 
has an inductance of approximately 0.1 michro 
henry at a parasitic feed-back frequency of 20,000 
kilocycles. The reactance of 0.1 microhenry is 
approximately 12.6 ohms. Therefore, to series 
resonate this reactance there will be required a 
capacity of 635 micro-microfarads for the tuning 
condenser 02. 

It is to be understood that the invention is not 
limited to embodiments and features specifically 
shown and described herein, but that such em 

and modifications without any departure from 
the Spirit of the invention. 
I claim: 
1. A high frequency circuit comprising an elec 

tron discharge device having within an hermeti 
cally sealed container an anode, a cathode, a con 
trol grid adjacent said cathode and another elec 
trode intermediate said control electrode and 
anode, said other electrode having a lead having 
appreciable inductive reactance of approximate 
ly 0.1 microhenry at an operating frequency of 
20,000 kilocycles and predetermined values of ca 
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4. 
pacitive means in the Order of 635 micro-micro 
farads connecting said lead to ground for main 
taining Said other electrode through series reso 
nance effects at ground potential for the operat 
ing frequency. 

2. A high frequency circuit comprising an elec 
tron discharge device having within an hermeti 
cally Sealed container an anode, a cathode, a 
control grid adjacent said cathode, a second grid 
adjacent said control grid, a third grid inter 
mediate said Second grid and said anode, said 
Second and third grids having leads having ap 
preciable inductive reactance of approximately 
0.1 microhenry at the operating frequency of 
20,000 kilocycles, and predetermined values of ca 
pacitive circuits in the Order of 635 micro-micro 
farads connecting said leads to ground for main 
taining said second and third grids through series 
resonance effects at ground potential for said 
operating frequencies. 

3. A high frequency circuit comprising an elec 
tron discharge device having within an hermet 
ically Sealed container an anode, a cathode, a 
Control grid adjacent Said cathode, and another 
electrode intermediate said control electrode and 
cathode, Said other electrode having a lead hav 
ing appreciable inductive reactance of approx 
imately 0.1 microhenry at a parasitic frequen 
cy of 20,000 kilocycles, and a condenser having a 
predetermined value of capacity in the order of 
635 micro-microfarads shunted by a resistance 
for Connecting Said lead to ground for maintain 
ing Said other electrode through Series resonance 
effects at ground potential. 

4. A high frequency circuit comprising an elec 
tron discharge device having within an hermet 
ically Sealed container an anode, a cathode, a 
control grid adjacent said cathode, a second grid 
adjacent said control grid, a third grid intermedi 
ate Said Second grid and said anode, said second 
and third grids having leads having appreciable 
inductive reactance of approximately 0.1 micro 
henry at parasitic frequencies of 20,000 kilo 
cycles, and a Condenser having a predetermined 
value of capacity of the order of 635 microfarads 
shunted by a resistance for connecting each of 
Said leads to ground for maintaining said second 
and third grids through series resonance effects 
at ground potential. 

5. A high frequency circuit comprising a pair of 
electron discharge devices, each having Within an 
hermetically Sealed container an anode, a cath 
ode, a control grid adjacent each cathode, and 
a Screen grid intermediate said control grid and 
anode, a lead for Said Screen grid having appre 
ciable inductance through a range of operating 
frequencies of Said device, means for Connecting 
said control grids in phase opposition, a high fre 
quency circuit connected to Said anodes, and a 
Condenser connected to each of Said Screen grids 
and ground, said condensers being of such a value 
as to series resonate with the inductance of the 
Screen grid leads whereby said Screen grids are 
maintained at ground radio frequency potential 
at certain parasitic frequencies. 

6. A high frequency circuit comprising a pair 
of electron discharge devices each having within 
an hermetically sealed container an anode, a 
cathode, a control grid adjacent each cathode 
and a screen grid intermediate said control grid 
and anode, a lead for said screen grid having ap 
preciable inductance through a range of operat 
ing frequencies of said device, a Suppressor grid 
intermediate said screen grid and said anode, 
means for connecting said control grids in phase 
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opposition, a high frequency circuit connected 
to said anodes, and a condenser connected to 
each of said screen grids and ground, said con 
denser being of such a value as to series resonate 
with the inductance of the screen grid leads 
whereby said screen grids are maintained at 
ground radio frequency potential at certain para 
sitic frequencies. 

7. A high frequency circuit comprising a pair 
of electron discharge devices each having within 
an hermetically sealed container an anode, a 
Cathode, a control grid adjacent each Cathode 
and a Screen grid intermediate said control grid 
and anode, a lead for said screen grid having ap 
preciable inductance through a range of operat 
ing frequencies of said device, means for connect 
ing said control grids in phase opposition, a high 
frequency circuit connected to said anodes, and a 
Condenser connected to each of said screen grids 
and ground, resistances shunting said condens 
ers, Said condensers and said resistances being 
of Such a value as to series resonate with the in 
ductance of the Screen grid leads whereby said 
Screen grids are maintained at ground radio fre 
quency potential at certain parasitic frequencies, 

8. High frequency apparatus comprising a plu 
rality of high frequency stages each including an 
electron discharge device having within an 
evacuated container an anode, a cathode, a con 
trol grid, and a screen grid, each of said screen 
grids having a lead having appreciable inductive 
reactance at a frequency for which it is unde 
sired that regeneration take place, and, a con 
denser connected in Series with each of said 
Screen grid leads each of Said condensers being 
of such a value as to series resonate with each 
Screen grid lead at Said frequencies whereby said 
Screen grids are maintained effectively at ground 
radio frequency potential thereby preventing the 
undesired regenerative action. 

9. High frequency apparatus comprising a plu 
rality of high frequency stages each including an 
electron discharge device having within an 
evacuated container an anode, a cathode, a con 
trol grid and a screen grid, each of said screen 
grids having a lead having appreciable inductive 
reactance at a frequency for which it is undesired 
that regeneration take place, and, a condenser 
connected in Series with each of Said Screen grid 
leads each of Said condensers being of such a 
value as to Series resonate With the Screen grid 
leads of each of said stages to different fre 
quencies whereby said screen grids are main 
tained effectively at ground radio frequency po 
tential thereby preventing the undesired re 
generative action over a band of frequencies. 

10. High frequency apparatus comprising a 
plurality of high frequency stages each including 
an electron discharge device having within an 
evacuated container an anode, a cathode, a con 
trol grid and a screen grid, each of Said Screen 
grids having a lead having appreciable inductive 
reactance at a frequency for which it is undesired 
that regeneration take place, and, a condenser 
connected in series with each of said screen grid 
leads, a resistance shunting Said condensers, each 
of said condensers and Said resistances being of 
such a value as to series resonate with the screen 
grid leads of each of said frequency stages to dif 
ferent frequencies whereby said screen grids are 
maintained effectively at ground radio frequency 
potential thereby preventing the undesired re 
generative action. 

11. High frequency apparatus comprising a 
plurality of high frequency stages each including 
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an electron discharge device having within an 
evacuated container an anode, a cathode, a con 
trol grid and a screen grid, each of Said screen 
grids having a lead having appreciable induc 
tive reactance at a frequency for which it is un 
desired that regeneration take place, and, a con 
denser connected in series with each of said 
Screen grid leads, a resistance shunting said con 
densers, each of Said condensers and Said re 
sistances being of such a value as to series reso 
nate at different overlapping frequency bands 
With the Screen grid leads of each of Said stages 
to different frequencies whereby said screen 
grids are maintained effectively at ground radio 
frequency potential thereby preventing the un 
desired regenerative action. 

12. High frequency apparatus comprising a plu 
rality of high frequency stages each including an 
electron discharge device having within an evac 
luated container an anode, a cathode, a control 
grid and a screen grid, each of said screen grids 
having a lead having appreciable inductive react 
ance at a frequency for which it is undesired that 
regeneration take place, and, a condenser con 
nected in series with each of said screen grid 
leads, a lumped inductance shunting said con 
densers each of Said condensers and said lumped 
inductance being of such a value as to series 
resonate at different overlapping frequency bands 
with the Screen grid leads of each of said fre 
quency stages to different frequencies whereby 
Said Screen grids are maintained effectively at 
ground radio frequency potential thereby pre 
venting the undesired regenerative action. 

13. A high frequency circuit comprising a pair 
of electron discharge devices each having within 
an hermetically Sealed container an anode, a 
cathode, a control grid adjacent each cathode 
and a screen grid intermediate said control grid 
and anode, a lead for said grid having appreciable 
inductance through a range of operating frequen 
cies of said device, a suppressor grid intermediate 
Said Screen grid and said anode, means for con 
necting said control grids and said suppressor 
grids in phase opposition respectively, a high fre 
quency circuit connected to said anodes and a 
condenser connected to said suppressor grids 
to tune the grids of different stages to different 
frequencies whereby said suppressor grids are 
maintained at ground radio frequency potential 
at certain parasitic frequencies. 

14. A high frequency circuit comprising a pair 
of electron discharge devices each having within 
an hermetically sealed container an anode, a 
Cathode, a control grid adjacent each cathode 
and a screen grid intermediate said control grid 

5 
and anode, a lead for said grid having appreciable 
inductance through a range of operating frequen 
cies of said device, a suppressor grid intermediate 
said screen grid and said anode, means for con 
necting said control grids and said Suppressor 
grids in phase opposition respectively, a high fre 
quency circuit connected to said anodes, a con 
denser and a resistance shunting said condenser 
connected to said suppressor grids, each of said 
condensers and said resistances being of such a 
value as to series resonate with the SuppreSSOr 
grid leads whereby said suppressor grids are 
maintained at ground radio frequency potential 
at certain parasitic frequencies. 

15. A high frequency circuit comprising a pair 
of electron discharge devices each having within 
an hermetically sealed container an anode, a 
cathode, a control grid adjacent each cathode and 
a screen grid intermediate said control grid and 
anode, a lead for said grid having appreciable 
inductance through a range of operating fre 
quencies of said device, a suppressor grid inter 
mediate said screen grid and said anode, means 
for connecting said control grids and said Sup 
pressor grids in phase opposition respectively, a 
high frequency circuit connected to said anodes, 
a condenser and a resistance shunting said Con 
denser connected to said suppressor grids, each 
of said condensers and said resistances being of 
such a value as to series resonate at different 
overlapping frequency bands with the Suppressor 
grid leads whereby said suppressor grids are main 
tained at ground radio frequency potential at 
certain parasitic frequencies. 

16. A high frequency circuit comprising a pair 
of electron discharge devices each having within 
an hermetically sealed container an anode, a cath 
ode, a control grid adjacent each cathode and a 
screen grid intermediate said control grid and 
anode, a lead for said grid having appreciable in 
ductance through a range of Operating frequen 
cies of said device, a suppressor grid intermediate 
said screen grid and said anode, means for con 
necting said control grids and said suppressor 
grids in phase opposition respectively, a high fre 
quency circuit connected to said anodes, a con 
denser and a lumped inductance shunting said 
condenser connected to said suppressor grids, 
each of said condensers and said lumped induct 
ance being of such a value as to series resonate 
at different overlapping frequency bands with the 
suppressor grid leads whereby said suppressor 
grids are maintained at ground radio frequency 
potential at certain parasitic frequencies. 

HAROLD O. PETERSON. 
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