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6 Claims. 

The present invention relates broadly to relay 
circuits employing thermionic tubes and to such 
circuits as are incorporated in radio signalling 
apparatus and the like. 

In the usual radio receiver, the detector out 
put is fed to an amplifier and/or a power output 
circuit from which it is fed into a reproducer 
Which may be a loudspeaker. Certain distortions 
are introduced due to the characteristics of the 
amplifying and/or power output tubes of these 
circuits as well as due to irregularities in the 
output loading device such as electrical and me 
chanical resonances of the output devices for 
instance the loudspeaker. The resonances men 
tioned above appear to be accentuated in prac 
tice when the output load is fed by a tube hav 
ing normally high internal impedance. The pres 
ent invention contemplates reducing the appar 
ent internal impedance of the tube by feeding 
back to the tube input either all or a part of 
the A. C. output voltage in proper phase rela 
tionship. In this way the internal resistance 
of the tube becomes more effective to damp out 
the resonant peaks of the load, that is to say, 
the resonant peaks of the load impedance are 
damped out by feeding back to the relay input 
a predetermined percentage of the A. C. output 
Voltage. 

It is an object of the present invention to de 
Wise various circuit arrangements for overcon 
ing the above mentioned distortions either in 
whole or in part. 

Broadly speaking, the invention contemplates 
methods of comparing a part or the whole of 
the amplifier output voltage with the input volt 
age and applying any departure from a definite 
relationship between these, as signal, preferably 
to an intermediate amplifier in Such a manner 
that the discrepancy will tend to be corrected. 
The invention is particularly useful in con 

nection with circuits employing a tube or tubes 
having a non-linear relationship between grid 
potential and plate current or in circuits in which 
the tube output load impedance is not linear 
and/or not uniform at all frequencies. There 
fore instead of attempting to Correct the load 
or tube characteristic it is contemplated in ac 
cordance with the invention to feed back Voltage 
into the grid circuit of the tube or tubes in Such 
a manner that discrepancies between the input 
and output voltages create a signal which is 
applied to the amplifier in a sense to correct 
the discrepancy. 
According to the invention, the amplifier acts 

as a governor or regulator to control or keep the 

(C. 179-171) 
output voltage equal to a definite function of 
the input voltage. Any departure from this 
definite ratio Creates a signal. Which When fed 
into the amplifier creates currents in the output 
of the amplifier which are of such magnitude is 
and direction as to tend to correct the discrep 
ancy. 
The invention will be more readily understood 

by reference to the following detailed specifica 
tion when read in conjunction with the drawings, 10 
the various figures of Which illustrate various 
modifications of the invention. 

In the drawings: 
Figure 1 illustrates in diagrammatic form a 

cathode drive circuit (a circuit in which signal 15 
potential developed between cathode and ground 
is applied as signal to the following stage) in 
which the output voltage is subtracted from the 
input voltage and the difference applied to the 
grid as signal; 20 

Figure 2 is a diagrammatic representation of 
a circuit arrangement similar to that shown in 
Fig. 1 except that a pentode tube is used; 
Figure 3 is a diagrammatic illustration of a 

circuit, arrangement which is essentially the Same 25 
as that shown in Figure 1 except that the 'B' 
supply and the load have been interchanged and 
the circuit has been grounded at a different 
point; 

Figure 4 illustrates in diagrammatic form the 30 
arrangement shown in Fig. 3 adapted for use 
with a pentOde; 

Figure 5 is a diagrammatic representation of a 
circuit arrangement illustrating a variation of . 
the arrangement shown in Figure 3; 35 

Figure 6 illustrates the circuit arrangement 
shown in Fig. 5 applied to a pentode; 

Figure 7 represents diagrammatically a pentode 
driver; Figure 8 is a circuit representation of an ar 
rangement which combines the advantages of the 
circuit arrangements shown in Figures 3 and 7; 

Figure 9 is a diagrammatic illustration of an 
arrangement which combines the advantages of 
the arrangements shown in Figs. 5. and 7; 45 

Figure 10 is a diagrammatic illustration of a. 
modification of the arrangement shown in Figure 
1 wherein the difference between the input and 
output voltages is amplified before being applied 
to the grid of the output tube; 

Figure 11 illustrates in diagrammatic form a 
variation of the arrangement shown in Figure 10 
in which the load can be placed in the plate cir 
cuit of the output tube; 

Figure 12 shows in diagrammatic form a push 
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2 
pull arrangement of the circuit shown in Fig 
ure 2: 

Figure 13 is a diagrammatic representation of 
a push-pull circuit arrangement of the System 
shown in Fig. 4; and 

Figure 14 illustrates in diagrammatic form a 
phase inverter Stage driving a push-pull output 
stage consisting of a pair of output pentodes. 

Referring now to Figure 1 of the drawings, tube 
4 may be the last tube of an amplifier, it being 
understood that the output of the tube may be 
fed through transformer 9 to a loud speaker for 
instance. The loud Speaker could be connected 
to terminals ft and f . The input to tube 4 is 
through transformer 3, the primary of which is 
provided with terminals and 2 for connection 
to a Source of Signal energy. The grid of tube A is 
grounded through the secondary of the input 
transformer 3 while the cathode of the tube is 
grounded through a self-bias resistor 6 in com 
bination. With by-pass condenser 5 and the pri 
mary of output transformer 9. To maintain the 
anode of the tube positive with respect to the 
Cathode thereof there is provided a Source of 
direct current 8 which is interposed between the 
anode and ground. The anode is at ground 
potential insofar as A. C. is concerned since the 
Source 8 has low impedance for A. C. In case the 
impedance is too high, the source may be by 
paSSed by a Suitable capacitive device such as 
condenser . As connected, the arrangement 
shown in Fig. 1 is a cathode drive circuit in which 
the Output Voltage is Subtracted from the input 
Voltage and the difference is applied to the grid 
as signal. Thus the cathode potential tends to 
follow the input potential, any departure of the 
output voltage from the desired value creates a 
voltage which tends to correct the discrepancy. 

Referring to Fig. 2, a common type of Super 
heterodyne receiver is shown wherein tube 2 may 
be an output pentode tube which includes a 
cathode, a grid, a Screen grid, a suppressor grid 
and an anode. This type of tube is advantageous 
ly used as a power output tube since the Sup 
preSSOr grid makes possible a large power output 
With high gain. In applying the invention to 
this type of output tube, the input is between the 
grid and ground while the output is between the 
cathode and ground. The suppressor grid is tied 
to the cathode preferably within the tube en 
Velope while the Screen grid is connected to the 
anode through an audio frequency choke 3 and 
to the cathode by means of an audio frequency 
by-paSS Condenser 4. The anode is connected to 
ground through a source of space current 8 and, 
as in Fig. 1, should the impedance of the source 
for A. C. be too high it is feasible to by-pass the 
Source 8 by means of a condenser 7. In this way 
the anode is Substantially at ground potential 
insofar as A. C. is concerned. The grid is biased 
by means of resistor 6 which is shunted by a by 
paSS Condenser 5. It is obvious from a considera 
tion of Fig. 2 that the invention is applied in the 
Same manner as in the circuit arrangement shown 
in Fig. 1 except that in Fig. 2 advantage is taken 
of the increased power capabilities of an output pentode. 
Reference will now be had to Fig. 3 of the draw 

ings wherein a tube 4 provided with anode, 
cathode and grid electrodes is interposed be 
tween a source of electrical energy which is 
adapted to be connected across input terminals 
f and 2 and a utilizing device which may be con 
nected across output terminals 9 and 20. The 
utilizing device may be represented generally as 

2,198,464 ( . . . . '-'. : 

an output load coil. 2d. The input is through a 
transformer 3 across the Secondary of which there 
is connected a resistor 6. The resistor 6 acts 
to flatten the frequency characteristic of the 
transformer. A Source of space current is pro 
vided for maintaining the anode of tube 5 at a 
positive potential With respect to the cathode 
thereof. Tracing the input in Figure 3 it will be 
seen that one end of the secondary of transformer 
3 is connected to the grid of tube 4. The other 
end of the Secondary transformer 3 is connected 
to the cathode of the tube 4 through the following 
circuit: From the upper end of the secondary 
through condenser , tap 8, upper portion of 
Cutput impedance 2, Source 8, ground, condenser 
5 to the cathode of tube 4. The above path is, of 
course, the A. C. path. The D. C. path between 
the grid of tube 4 and the cathode thereof is, of 
course, through the resistors 22 and 6. From the 
above, it will be noted that a portion of the out 
put impedance 2 is in the input circuit and that, 
therefore, feedback is provided in proper phase 
between the output and input of the tube. The 
source has been shown generally as a battery 8 
throughout the drawings, however, it is to be un 
derstood that any Well known type of source may 
be used as for instance the output of a rectifier 
and fiiter power Supply unit. The anode of tube 
A is connected to the positive terminal of source 
8 through the output load coil 2. 
Side of the Source 8 is preferably grounded and 
the return to the cathode of the tube is obtained 
by grounding the cathode through the bias re 
Sistor 6 as shown. Condenser 5 is in shunt with 
bias resistor 6 functions as an audio frequency 
by-pass condenser. In order that the grid may 
be biased with respect to the cathode there is 
provided a bias return resistor 22 which connects 
the grid to ground or to the grounded end of bias 
resistor 6. In accordance with the invention the 4 
feed back is obtained by connecting the grid of 
tube 4 to a point of the output load coil 2f 
through the Secondary of the input transformer 
3, a condenser and variable tap 8. The pur 
pose of the variable tap 3 is to provide a means 
for determining what proportion of the output 
Voltage it is desired to feed-back to compare with 
the input. If the tap 8 is moved so that a large 
proportion of the voltage is fed back, then to ob 
tain a Substantial output across terminals 9 and : 
25 it would necessitate a very large input across 
terminals and 2. Of course, such an arrange 
ment Would reduce distortion by a correspond 
ingly large amount due to the subtracting action 
Of the circuit. In actual practice it has been 
found to be very inconvenient to supply an input 
voltage Sufficiently large to utilize all the voltage 
a CrOSS the load to obtain all possible distortion re 
ducing action, accordingly, it has been found to 
be better to compromise and take only part of the 
Voltage across the load for distortion reducing 
action. Actually for good results it is not neces 
Sary to take advantage of all the possible distor 
tion reducing action of the circuit and in fact in 
an actual Set-up, extremely good results were ob 
tained by taking Only 10% of the average voltage 
and feeding it back to the input. 

Reference should now be had to Fig. 4 of the 
drawings wherein the invention has been shown 
in connection with a Superheterodyne receiver of 
the type wherein there is provided a combined 
oscillator-modulator circuit. In the arrange 
inent ShoWn, a portion of the output of the audio 
frequency amplifier is fed to the input of the 
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2,198,464 3 
pentode is available across the terminals 3 and 4, 
the utilizing device being represented generally 
by the output coil. 2. The usual source of space 
current is provided and in Fig. 4 this is indicated 
generally by the battery 8. The positive terminal 
of the source is connected to the screen grid and 
through the output load 2 it is tied to the anode 
of the tube. The negative terminal is grounded 
at G. The suppressor grid is connected externally 
of the tube to the cathode thereof thus differing 
from the arrangement shown in Fig. 2 wherein. 
the suppressor grid is connected to the cathode 
within the tube envelope. The cathode return 
is provided through the bias resistor 6 and ground 
G. As is usual, the bias resistor 6 is shunted 
by the audio frequency by-pass condenser 5. In 
Order that the grid of the tube may be properly 
biased a bias return resistor 22 is provided, the 
latter being connected between the grid and 
ground or between the grid and the grounded ter 
minal of the bias resistor as shown. Energy 
from the audio frequency amplifier is fed through 
the transformer 3 the Secondary of Which is pro 
vided with a shunted resistor element 6 which 
functions to flatten the frequency characteristics 
of the transformer. As in the case of Fig. 3 the 
feed back is obtained by connecting the grid of 
the tube 2 to a point of the output load through 
the secondary of the transformer 3 and condenser 
f7 in series. In this case, however, a potention 
eter arrangement is provided for tapping the de 
sired amount of feed back. This arrangement is 
preferable to tapping directly on the Output coil. 
Thus, as shown, a resistor 23 is connected across 
the load coil 2f and the variable tap f 8 may be 
varied along the resistor 23 as desired. It will 
be noted that the circuit arrangement shown in 
Fig. 4 eliminates the necessity of a choke having 
a D. C. resistance in the screen circuit thus per 
mitting a greater part of the Supply voltage to 
be utilized between the screen and cathode. 

In the arrangement shown in Fig. 5 the Output 
tube 4 has applied to it between the plate and 
grid thereof a Voltage which is in effect the drop 
across the load impedance of a driver pentode 
tube 25. The input to the tube 25 is across the 
terminals and 2 as indicated in the drawing. 
The terminal f connects to the signal grid of tube 
25 While the terminal 2 connects to the cathode 
of the tube. The cathode is grounded through a 
bias resistor 3 shunted by a by-pass condenser 
30. A Source of space current 8 shown generally 
as a battery is provided for both tube 25 and tube 
4. The positive side of the source 8 is connected 
to the anode of tube 25 through the load imped 
ance 2 and the combination choke and resistor 
arrangement 29 and 28 respectively. The choke 
and resistor combination 29 and 28 forms the 
load impedance for the tube 25 while the choke 
2 is the load impedance for the tube 4. It should 
be noted that the choke 2 represents in a gen 
eral manner the utilizing device such as a loud 
speaker or the like. The signal applied between 
the plate and the grid of the output tube 4 is 
obtained by means of the drop across the load 
impedance 28 and 29 of the driver pentode tube 
25 and is applied through the condenser 2, which 
connects the anode of 25 to the grid of tube 4. In 
the arrangement shown the drop acroSS the load 
impedance 28 and 29 is a function of the driver 
current which is practically independent of the 
driver plate voltage. The cathode of tube 4 is 
grounded through the bias resistor 6 and the gen 
erated bias voltage is applied to the grid of tube 4 
through the grid return 26. The grid bias resistor 

6 is shunted by an audio frequency by-paSS Con 
denser 5. In operation of the arrangement shown 
in Figure 5 part or all of the Output Voltage is fed 
back in degenerative phase to the grid of tube 4. 
By means of a characteristic of a well Screened 
tube this result can be obtained in a very simple 
fashion. The characteristic of the screen grid 
tube which is made use of in this connection is 
that its plate current is independent of plate 
voltage over a wide range so that the alternating 
current voltage developed across the Output im 
pedance 28, 29 is determined solely by the input 
voltage and is not affected by the inclusion of 
the output voltage across impedance 2 in the 
plate circuit of tube 25. Thus, as is evident from 
a consideration of Figure 5 the grid voltage of 
tube 4 is simply the sum of the voltage developed 
at the plate of tube 25 due to input voltage and 
the voltage developed in 2f by the plate current 
of tube A. Since the potential impressed on the 
grid from the output is of the same phase as the 
potential on the plate of tube 4 the feedback is 
degenerative in phase. 
The circuit arrangement shown in Fig. 6 is Sub 

stantially the same as the circuit shown in Fig. 5 
except that in Fig. 6 the output tube comprises a 
pentode. The Screen grid of the pentode is con 
nected to the positive terminal of the Source 
while the suppressor grid is connected to the 
cathode of the tube within the tube envelope. In 
this circuit as in the arrangement shown in Fig. 5 
the signal applied between the plate and the grid 
of the output pentode tube 32 is obtained by 
means of the drop across the load impedance 
combination 28, 29 of the driver pentode tube. 
Here also the drop across the load impedance 28, 
29 is a function of the driver current which is 
practically independent of the driver plate Wolt 
age. The operation of the system shown in Fig 
lure 6 so far as it relates to the feedback arrange 
ment is the same as pointed out above in con 
nection with the description of Figure 5. 

Figure 7 illustrates in diagrammatic form a 
driver circuit for supplying power to drive class 
B output tubes. In the arrangement shown in 
Fig. 7, tubes 43 and 44 are pentode tubes both of 
which have connections between the suppressor 
grid and the cathode and connections between 
the Screen grids and the Source of current. In 
the case of tube 43 the connection from the 
screen grid to the source 8 is through a coil 46 
whereas in tube 44 the connection is through the 
coil 48. The screen electrode is also connected 
to the cathode through the condenser 45 in the 
case of tube 43 and through condenser 47 in the 
case of tube 44. 

Referring to Figure 8, tube 50 is an output tube 
having a self-bias resistor 40 by-passed for audio 
frequencies by the condenser 4?. The A. C. out 
put voltage of this tube is fed to the A. C. load 
through terminals 3 and 4 The choke 5 has a 
high A. C. impedance and is used to Supply D. C. 
plate current to the tube 50. The grid of tube 50 
is connected to the cathode of the tube 43. The 
plate of tube 43 is supplied with a positive B 
voltage as shown and is effectively grounded for 
A. C. The cathode of this tube which is con 
nected to the grid of tube 50 is returned to ground 
through the high impedance inductance 37 and 
the self-bias resistor 38 which is by-passed by 
condenser 39. The Screen of tube 43 is returned 
for D. C. to the positive B Voltage through induc 
tance or impedance 46, and it is grounded for 
A. C. to the cathode of tube 43 by means of con 
denser 45. The control grid of this tube is re 
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turned to ground for D. C. through grid leak 
resistor 52. A. C. signal input to the grid of 
tube 43 is applied between the plate of the output 
tube 50 and the grid of the tube 43 by means of 
the input transformer 3. The secondary of this 
transformer is connected for A. C. between the 
grid of tube 43 and the plate of tube 5 9. Con 
denser 49 serves as a means of isolating the D. C. 
On the plate of tube 5 from the grid of tube 43. 
The input signal voltage is applied to the pri 
nary of transformer 3 through the input ter 
minals and 2. 

It Will be seen on examining the sketch that the 
input Voltage applied between the plate of tube 
50 and the grid 43 must be of sufficient value to 
overcome the A. C. signal Oin the plate of tube 59 
before any actual A. C. signal is applied between 
the grid and cathode of tube A3. It can be seen 
that any discrepancy between the input voltage 
and output voltage results in a signal between the 
grid and cathode of tube 33. This grid to Cathode 
signal tends to correct the difference between in 
put and output voltage. The arrangement shown 
in Figure 8 tends to maintain an output voltage 
acroSS a load substantially equal to the input volt 
age. If the output voltage is across a low imped 
ance load, however, it represents large power out 
put compared to the power input produced by 
the same voltage across the high impedance in 
put circuit. Hence, although there may not be 
any amplification of voltage in the System there 
is a large and distortionless power amplification. 

Referring to Fig. 9, tube 5 is an output tube 
and tube 43 is a driver tube which operates in 
exactly the same manner as tubes 43 and 59 
described in Fig. 8. The difference of this circuit 
being that the signal fed between the plate of 
tube 50 and the grid of tube 43 is generated in 
the plate circuit or across the plate circuit load 
56 and 57 of tube 53. Tube 53 is a high imped 
ance pentode type of tube in which the plate cur 
rent is only slightly effected by the plate voltage. 
The cathode of this tube 53 is returned to ground 
through self-bias resistor 65 which is by-passed 
by the condenser 64. The screen of this tube 53 
is returned directly to the positive 3 voltage 
Which is at an A. C. ground potential. Signal 
input to this tube 53 is applied between the con 
trol grid and ground through terminals and 2. 
This A. C. signal results in a variation of plate 
current which creates a varying voltage across 
the plate resistor or plate load 56 and 57. This 
Voltage corresponds to the voltage across the 
transformer 3 as described in Fig. 8. It will be 
noted that the arrangement shown in Figure 9 
replaces the input transformer 3 of Figure 8 by 
an auto-transformer 5 (see Fig. 9) connected in 
the plate circuit of a preceding voltage amplifier 
tube. Insofar as the feedback features of the 
invention are concerned, the arrangements 
shown in Figures 8 and 9 are substantially the 
S38. 

Figure 10 is a multi-tube arrangement in which 
the A. C. input voltage across terminals f and 2 
is compared to the A. C. output voltage across 
terminals 3 and A. The difference between the 
instantaneous values of the A. C. voltages re 
Sults in a signal being applied between the grid 
and cathode of tube 66. The voltage output of 
tube 66 is amplified in a conventional manner by 
tube 6 and is applied to the grid of tube 68 in 
Such a manner that the output current of tube 
68 is varied to buck out the difference between 
the input Voltage across terminals and 2 and 
the output voltage across terminals 3 and 4. By 

2,198,464 
introducing a high degree of amplification the 
discrepancy between input and Output Voltages 
can be greatly minimized. 
In Figure 11 tube 9 is an Output tube the A. C. 

plate load of which may be connected across 
terminals 3 and 4. The D. C. piate voltage may 
be supplied to the plate of the tube through the 
inductance 92. 
9 is obtained by means of the Self-bias resistor 
88 which is by-passed by the condenser 89. Tubes 
80 and 90 act as amplifiers to amplify the voltage 
applied between the grid and cathode of tube 8. 
This amplified voltage is applied to the grid of 
tube 9. Potentiometer 94 is a high impedance 
Voltage divider device placed across the output 
load. The Signal input Voltage is applied to the 
primary of transformer 3. The output of the 
Secondary of transformer 3 applies signal be 
tween the slider 93 of potentiometer 95 and the 
grid of tube 80. It can be seen that the differ 
ence between the voltage across the secondary 
of transformer 3 and the voltage across the upper 
part of potentioneter 94 is applied as signal be 
tween the grid and cathode of tube 3 (the cath 
Ode of tube 8 is held at A. C. ground potential 
by means of by-paSS condenser 83). It can be 
Seen that it is not necessary to compare the total 
Output voltage with the input voltage but a part 
Of the output voltage obtained by means of an 
inductance capacitance or resistance divider 
acroSS the load can be compared to the signal 
input as described above. 

Figure 12 is a push-pull adaptation of Fig. 2. 
It can be seen from the drawing that the output 
of each half of the load is compared with the 
input voltage across each corresponding half of 
the resistor 222 and 223. 

Figure 13 is a push-pull adaptation of the cir 
cuit Shown in Fig. 4. Here again the input volt 
age to each tube is compared to the output volt 
age from that particular tube. 
In Figure 4 tubes 20 and 292 are connected 

in a Conventional push-pull output stage. The 
grids of this push-pull output stage are driven 
respectively through condensers 207 and 28 by 
the plates of the double tube 29. Input voltage 
fed to the grid of one triode Section of tube 290 
results in an increased plate current in that par 
ticular section. This increased current through 
the inductor 29 causes the potential of the 
cathodes of tube 290 to change in such a manner 
that signal is created between the grid and 
Cathode of the other triode unit of tube 2 in 
Such a manner that the current change through 
that triode Section is almost equal and opposite 
to the plate current change of the first section. 
This effect results practically in equal and oppo 
Site voltages being applied to the grids of the 
tubes 20 and 22. Part of the output voltage is 
obtained by the slider on potentiometer 25. This 
Voltage is applied through condenser 296 to the 
grid of the Second Section of the triode Section of 
the duo tube 200. This signal is of such direc 
tion and magnitude that it opposes the change 
created by the input signal to the grid of the 
other triode section. In conclusion it can be seen 
that signal to the grids of the push-pull output 
Stage is created only by a difference in potential 
between the two grids of the input of the duo 
purpose input tube. In this circuit the input 
Voltage on the grid of the first triode unit of tube 
200 is compared with a whole or part of the out 
put voltage obtained from the potentiometer 295 
and applied to the grid of the second triode unit 
of tube 200. This difference between the two 
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grids of tube 200 results in a signal being applied 
to the grids of the output tube in such a man 
ner as to correct for the difference in potential 
between the two grids of tube 200. In other 
words, the second grid of tube 200 should have 
potentials equal to but opposite those on the first 
grid of the tube. 

In the foregoing Specification there have been 
described what are believed to be at this time 
the best embodiments of the invention. It is to 
be distinctly understood however, that the Scope 
of the invention is not to be confined to the 
embodiments shown, but what it is desired to 
cover by Letters Patent is set forth in the ap 
pended claims. 
I claim: 
1. In amplifier circuits and the like an output 

thermionic tube having an anode, a cathode and 
a grid electrode, a driver circuit for said output 
tube, said driver circuit having an input circuit 
and an output circuit, Said input circuit being 
arranged SO as to be connected to a source of 
energy to be amplified, said output circuit includ 
ing a load impedance, means for connecting said 
load impedance between the grid electrode and 
the anode of said output tube, a source of space 
current for both said tubes, an output load im 
pedance device for the output tube, a circuit con 
necting the anode of the output tube to the cath 
Ode thereof including in series the output im 
pedance of the output tube, the source of space 
current and a grid bias resistor element, and 
means for applying a bias potential to the signal 
grid of Said output tube comprising a grid return 
resistor element connected between the grid and 
the anode side of the bias resistor. 

2. A circuit arrangement as described in claim 
1 characterized by that the output tube comprises 
a pentode and by that the first named load 
impedance comprises a choke in parallel with a 
resistor element. 

3. In a distortion neutralizing repeater, an out 
put thermionic tube having an input circuit and 
an output circuit, said output circuit including a 
load impedance connected between the plate and 
a source of positive potential, a driver circuit for 
said output tube comprising a Screen grid ther 
mionic tube having an input circuit and an out 
put circuit, said last named input circuit being 
adapted to be connected to a source of signal 
voltage to apply an input voltage to the Screen 
grid tube, said last named output circuit including 
a load impedance connected between the plate of 
the screen grid tube and a point of the first named 
output circuit wherein there exists an alternating 
current potential in the presence of input Signals, 
said screen grid tube being characterized by that 
its anode current is substantially independent of 
the anode voltage over a wide range whereby the 

S 
alternating current voltage developed acroSS Said 
last named load impedance is determined Sub 
stantially solely by the input Voltage applied to 
the screen-grid tube and is not substantially 
affected by the inclusion of any part of the said 
first-named load impedance in its Output circuit, 
means for connecting the input circuit of Said 
output tube across the output circuit of the Screen 
grid tube, whereby the Voltage impressed upon 
the input of the output tube is determired by the 
voltage developed acroSS Said Second named load 
impedance due to the input voltage and by the 
voltage developed across the output impedance of 
the output tube. 

4. In a repeater circuit, an output tube having 
an input circuit and an output circuit, Said out 
put circuit, including a load impedance, a driver 
circuit for said output tube comprising a Screen 
grid tube having an input circuit and an output 
circuit, said last named Output circuit including a 
load impedance device one end of which is coin 
nected to the anode of the Screen grid tube, means 
for impressing on the other end the sum of two 
voltages one of them a direct current voltage and 
the other an alternating Voltage derived from said 
first named load impedance, means for connect 
ing the input circuit of the screen grid tube to a 
source of signal voltage and means for coupling 
the input circuit of the output tube to the output 
circuit of the screen grid tube. 

5. In a distortion neutralizing repeater an out 
put tube having an input circuit and an output 
circuit, a load impedance in said output circuit 
connected between the anode thereof and a source 
of positive potential, a driver circuit for said tube 
comprising a thermionic tube having an input 
circuit and an output circuit Said last named 
input circuit being adapted to be connected to a 
Source of signal voltage and thereby apply an 
input voltage to said last named tube, said last 
named output circuit including an impedance 
connected between the anode of the last named 
tube and a point of Said first named output cir 
cuit wherein there exists an alternating current 
potential in the presence of input voltage to the 
second named tube, means for connecting the 
input of the output tube across the output circuit 
of the second named tube whereby the voltage 
impressed upon the input of the output tube is 
determined by the voltage developed across the 
load resistor due to the input voltage and also by 
the voltage developed across the output imped 
ance of the output tube. 

6. The arrangement described in claim 5 char 
acterized by that the impedance which is con 
nected between the plate of the Second tube and 
a point of the output circuit includes a resistance. 

FRANCIS H. SHEPARD, JR. 
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