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This invention’ relates generally to high gain 
low pass electronic ampli?ers and a control cir 
cuit for the same to compensate for changes in 
the voltage supplying the ampli?er tube heaters 
and electrodes. More particularly the invention 
relates to such ampli?ers employing pentode 
electronic tubes with condenser resistor coupling 
between the stages and to a supply voltage com 
pensation circuit therein. 
The direct current for operating such ampli 

?ers is quite commonly supplied from an ‘alter 
nating current source through the use of a rec 
ti?er. It is well known that when the alternat 
ing voltage input to the recti?er varies from its 
usual value due to some disturbance such as a 
change in load at some other point on the power 
line supplying A. C. to the recti?er, the D. C. out 
put of the recti?er will also vary. The output 
voltage of a low pass ampli?er operating on a 
recti?er will vary when the direct voltage‘ sup 
plied to the ampli?er tube heater and electrodes 
changes as a result of a disturbance in the al 
ternating voltage feeding the rectifier. Where 
an ampli?er is operated directly from a D. C. 
supply, any‘ variation of the D. C. supply will . 
similarly affect the output of the ampli?er. 
In electronic ampli?ers designed to pass fre 

quencies‘of more than about 30 cycles it is cus 
tomary to use a ?lter in the D. C. supply circuit 
and have the coupling circuit between stages ?l 
ter out any frequencies below this level, to min~ 
imize the effect of supply voltage changes. How 
ever, in ampli?ers designed to operate on low 
frequencies from 1/4 cycle up for example, such a 
D, C. ?lter will require condensers and'induct 
ances of large magnitude for ?ltering the D. C. 
supply to the tube electrodes. As the‘ cathode 
heating circuits are normally supplied direct 
from the A. C. supply and the cathode tempera 
ture must be held quite constant to maintain sta 
bility of the output, it is ordinarily necessary to 
employ sensitive voltage or current regulators on 
the A. ‘C. supply in such low pass ampli?ers. The 
present invention provides a simple and inex 
pensive compensating circuit to avoid these di?i 
culties. 
The purpose of this invention is to maintain 

the output voltage of an ampli?er reasonably 
constant even though the voltage source oper 
ating the electronic tubes of the ampli?er is sub 
ject to ?uctuation and the invention accomplishes 
this object without the use of the high capacity 
condensers and high inductance which would be 
necessary in a ?lter to do the same. 

This invention is particularly adapted to be = 
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used in connection with resistance-capacity cou 
pled ampli?ers when the time constant of _ the 
frequency pass of the ampli?er is ‘above the time 
constant of cathode electron emission changes 
in relation to supply voltage changes in the oath 
ode heater circuit.‘ Of course voltage or current 
regulator tubes can be employed for this purpose 
but they involve delicate adjustment, consider 
able expense and space. This invention is sim 
ple; inexpensive, and requires little space. In ac 
cordance with the invention a resistor associ 
ated with a capacitor and a potentiometer are 
connected with the coupling circuit between two 
of the pentode tubes of the ampli?er. ‘Both re 
sistance and capacity may preferably be adjust 
able. ' ' ' - - 

In a multistage ampli?er the invention may of 
course be connected between any adjacent 
pentodes. It would be most effective to connect 
it between the ?rst and second pentodes because 
its e?ect will then bene?t by the ampli?cation 
occurring in the subsequent stages. The'e?’ect 
of‘ this invention is to control the voltage‘be 
tween the control grid and. the cathode of the 
pentode in the next stage of ampli?cation when 
the plate current from the preceding stage varies 
as a result of a ?uctuation in the voltage supply 
ing the electronic tubes. By causing the e?ect 
of this invention to suitably compensate for ?uc 
tuation in such plate current in the preceding 
ampli?er stage an additional compensation can 
be setup which will neutralize similar effects oc 
curring in following stages. In order to control 
the amount of this effect and to match the time 

. constant of the electron emission of the cathode 
resulting from change in heater voltage the ca 
pacity and resistance of this invention are pref 
erably made variable. ' * 

It is an object of this invention to provide a 
compensating circuit for an electronic ampli?er 
employing high gain thermionic tubes to make 
the output voltage substantially independent of 
?uctuations which -may occur in the voltage 
source energizing the ampli?er tube heaters and 
electrodes. ’ - ~ - 

It is a further object of this invention to pro 
vide an electronic ampli?er in which the e?ect 
of ?uctuations of the voltage source‘ supplying 
the ?rst stage with its consequent variation in 
voltage output of the ?rst stage may not only 
be neutralized but may also be under compen 
sated to neutralize similar effects which ‘occur 
in the tubes of subsequent ampli?cation stages. 

It is another object of this invention to provide 
a high gain electronic ampli?er of the typejde 
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scribed which is inherently compensated so that 
the output voltage is substantially undisturbed 
by ordinary minor ?uctuations in the voltage 
source supplying the ampli?er. 
The invention can be better understood by re 

ferring to the accompanying drawing in which 
Fig. 1 shows a circuit for a resistance capacity 
coupled ampli?er using two pentodes in the usual 
Way well known in the art, but with the addition 
of a variable resistor I 2, variable condenser l3 
and a potentiometer I 4 in accordance with the 
invention. 

Fig. 2 shows a preferred form of circuit ar 
rangement including the variable resistor, the 
variable condenser and the potentiometer which 
constitutes the improvement of my invention. 
This circuit connects into the circuit of Fig. 1 
at points ll, l5 and IS. 
The invention comprises a means whereby the 

output of a resistance-capacity coupled ampli 
?er may be stabilized for cases where the lower 
frequency limit of the ampli?er is near or below 
that which will not be ?ltered out in the power 
supply. 
Referring to Fig. 1, the low limit of the fre 

quencies handled by the ampli?er is determined 
primarily by the value of the coupling condenser 
10 and the leakage resistor !9. If it is desired 
to lower the frequency characteristic either I'D 
or l9 or both may be increased but if the fre 
quency pass is lowered to the point where the 
time constant of this circuit is approximately 
within the range of the time constant of the 
plate current change resulting from change in 
the current in the ?lament or heater circuit, 
means such as my invention must be provided 
for eliminating the voltages which will appear 
as a result of ‘the heater current change. 
The ampli?er of Fig. 1 comprises pentodes 33 

and 34, which receive their electrode voltages 
from a power supply consisting of the A. C. 
supplytransformer 3|, recti?er tube 30 and ?lter 
condensers l8 and 29, and resistors l1 and 35. 
In order to control the change in voltage between 
plate 6 and ground resulting from variation in 
voltage across condensers l8 and 29 which will 
occur when the voltage of the A. C. source varies 
pentode tubes may be used in which suitable 
selection of electrode voltages can be made to 
minimize the change of the voltage from plate 
6 to ground when the supply voltage across con 
denser l8 varies. In order to accomplish this 
a combination of self bias and ?xed bias is 
used on pentode 33 by means of resistors 8, ‘l 
and 2 which form a network which supplies 
the voltages for the screen grid 4, the suppressor 
grid 5, and the control grid 3 of the tube 33, 
and the cathode 31 of tube 33. ~ 
In order to prevent serious degenerative ef 

fects in the high gain ampli?er the ratio of the 
current as drawn through the potential divider 
consisting of resistors 1 and 8 as compared to 
the total cathode current is made large, which 
provides a high ratio of ?xed bias to self bias. 
The screen grid of the tube 4 will draw some 
current and alter the voltage at the junction 
of resistors ‘l and 8, however this current is 
quite small compared to the current as deter 
mined by the value of the total potentiometer 
and therefore can be neglected. 
The second stage of the ampli?er comprising 

tube 34 is supplied with voltages in exactly the 
same manner as tube 33. However, the amount 
of ?ltering of the D. C. supply is not as critical._ 
The values of the several resistors and there 
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fore the voltages applied to the elements of the 
tubes can be so selected that if the voltage across 
condenser l3 rises, the voltage change from the 
plate 6 of tube 33 to ground will be minimized. 
There will therefore be negligible change in the 
grid voltage of tube 34 and consequently little 
in the output voltage of tube 34 since tube 31 
is also protected by the suitable choice of re 
sistors. 
Referring to Fig. 1, the normal operation of 

the apparatus to amplify signal voltage is as fol 
lows: The signal voltage is impressed on the 
input circuit shown in the upper left hand cor 
ner of Fig. 1. This voltage will appear across 
resistance I and also between control grid 3 and 
the cathode 31 of tube 33 which is connected 
to the top of resistance 2. If this voltage is 
such as to make the control grid potential more 
positive than formerly with respect to the anode 
the current ?owing to plate 6 of tube 33 will 
be increased as is well known in the ‘art. This 
increase of current will ?ow through resistance 
9. The increase in voltage drop in resistance 9 
will cause condenser ID to become more negative. 
Condenser I 0 having become more negative, con~ 
trol grid 2| of pentode tube 34 will also become 
more negative which will decrease the current 
flowing through tube 34 to plate 24 thereof. 

Since the current ?owing into plate 24 of tube 
34 passes through resistance 28 the voltage drop 
across resistance 28 will therefore be decreased 
by the decrease in the current going through it. 
Hence the voltage between condenser 21 and 
ground will be increased and the voltage of the 
output circuit at the upper right hand corner 
of Fig. 1 will be correspondingly increased. The 
change in current of the plate of both of the 
pentodes will be many times as great as the 
change in the grid control voltage which caused 
the change in the plate current as is well known 
in the art and therein lies the amplifying effect 
of the apparatus. 
In a similar manner a decrease of voltage 

across the input circuit will cause a decreased 
voltage drop across resistance l which will be 
transmitted to the ampli?ers in the manner de 
scribed previously with respect to an increase 
in the voltage drop across resistance I, but its 
e?ect will be reversed with respect to that for 
merly described so that the voltage at the out 
put circuit will be decreased instead of increased. 
All of this is well known in the art and is not a 
part of my invention. 
Since the purpose of an ampli?er is to cause 

the output voltage to vary at some constant ratio 
with respect to variations in the input voltage, 
it is desirable to have the output voltage unaf 
fected by any changes in the heater current in 
the tubes. My invention accomplishes this as 
follows. 
Due to the fact that the heater circuits 36 

and 38 of the tubes derive their energy from the 
same original source as condenser l8 their tem 
perature will change if the voltage across con 
denser 18 changes due to voltage fluctuations in 
their common A. C. supply. When this happens 
the space current in tube 33 will change slowly 
and somewhat later than the voltage of con 
denser I8. The rate of change of the space cur 
rent will be a function of the rate of change of 
the temperature of the cathode. For a given 
change of supply A. C. voltage, the change in 
plate current of the tube will very closely ap 
proximate an exponential relationship with re 
spect to time due to the familiar cathode heating 
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time lag and the time constant of this expo 
nential can be duplicated quite closely by ‘means 
of a condenser-resistor network. which has an 
analogous time constant. An increase of heater 
voltage will cause the space current‘ in the 
vacuum tube to become larger'thereby producing 
a larger drop across resistor 9 which will tend to 
make the plate 6 of‘tube 33 and condenser I'll 
at a lower voltage with respect to ground than 
they previously were. As the voltage of condenser 
l0 becomes lower it lowers the voltage of grid 
2i of the next stage. It is this eilect that my 
invention controls. 
As the voltage on plate 6 goes down due to 

the increase in heater temperature as ‘described 
above the voltage across condenser I8 will rise 
as a result of the same A. C. change that in 
creased the heater voltage. This fact is used to 
supply a compensating voltage to'condenser I!) 
to counteract the tendency of condenser In to 
become more negative as above described. By 
selecting the proper capacity for condenser, I3 
and the proper value for resistance I2 and the 
proper percentage of the voltage across potenti 
ometer l4 it is possible to gradually apply a part 
of the voltage increase in condenser I8 to con 
denser Ill and to cause the grid 2| of tube 34 
to remain at substantially a constant voltage with 
respect to ground despite variations in the volt 
age of the A. C. source. 
The time constant of the electron emission 

change resulting from a change in the voltage 
supplying the heater coil of a standard pentode 
tube is on the order of four seconds. Experi 
ments have shown that if condenser I3 has a 
capacity of .4 microfarad and resistance I2 is 
of the order of 10 megohms, the time constant 
of this condenser and resistance circuit is about 
four seconds which gives proper'time balance be 
tween the change in heater temperature in the 
tube and the application of the compensating 
voltage as above described. The range of tube 
time constants for different types of tubes that 
might be employed may be from less than one 
second up to thirty seconds for example, and it 4 
will be obvious to those skilled in the art that 
proper values for resistance l2 and condenser 
I3 can be readily chosen to match these time 
constants in accordance with the well known 
rule that the time constant of a resistance-ca 
pacity circuit is the product of the resistance and 
capacity. . 

If the voltage of the alternating current source 
supplying transformer 3| were to be decreased 
instead of increased all of the e?ects- just de— 
scribed would be reversed. Therefore the cur 
rent change in tube 33 being reversed and the 
counteracting effects of condenser I3 and resist 
ance I2 being reversed they would still o?set 
each other and keep the voltage of the output 
circuit constant. Similarly, the temperature of 
the heater 38 in tube 34 would be gradually de 
creased but the voltage of control grid 2| there 
of would be gradually increased to compensate 
thus again maintaining the output circuit volt 
age constant. ' 

During the described changes in the tube cur 
rent and voltage brought about by changes in 
the voltage of the alternating current source any 
signal voltage applied to the input circuit resist 
ance #1 would of course be amplified‘ and ap 
pear in the output circuit just as if the voltage 
of transformer 3| were not changing. 
By properly adjusting potentiometer I4, the 

capacity of variable condenser I3 and of variable 
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resistance 12 the compensation effect thereof 
can be 'made ‘greater in raising the voltage of 
condenser I0 than the effect of plate current in 
tube 33 'is in lowering it. Or, if desired, the 
compensation effect of condenser I3 and re 
sistance I2 can be made to be less than the effect 
of increased plate current in tube 33. By ad 
justing potentiometer I4, condenser I3 and re 
sistance I2 so that their compensation e?ect is 
not quite su?icient to counteract the ‘increased 
current in plate 5 of tube 33, the control grid 
2! of tube 34 can becaused to become slightly 
more'negative gradually as the temperature of 
the heater coil of the tube 34 gradually rises. 
Thus when the gradual rise in temperature of 
heater in tube 34 tends to produce more elec 
trons which would increase the current in plate 
24 of tube 34, the increase in the negative po 
tential of control grid 2| tends to decrease the 
?ow of electrons to plate 24. These two actions 
counteract each other and cause the voltage of 
the output circuit to remain substantially con 
stant. 
A low pass ampli?er of the type described is 

useful in connection with the detection of move 
ing magnetic objects such as vehicles in a high 
way. i A well known method of such detection 
is to place a coil of wire on a magnetic core ad 
jacent to the path of tra?‘ic so that vehicles 
passing will generate awave of electromotive 
force in the coil which can be connected to the 
input of an ampli?er. Such waves will have a 
very low frequency characteristic ‘and low elec 
tromotive force for low traf?c speeds, which 
require a low pass, high gain ampli?er, of a 
high degree of stability as provided in accord 
ance with the present invention. Such a low 
pass, high gain ampli?er is also useful to am 
plify the output of a photo-electric cell, arranged 
to detect relatively slow changes in light inten 
sity on the photo-electric cell, as for example 
changes caused by varying density of smoke 
passing before the photo cell. 
The form of the invention described and il 

lustrated herein is to be' considered as but one 
embodiment, and it will be appreciated that 
changes may be made in the construction of the 
unit or alterations in the design thereof or re 
arrangement of the parts without departing from 
the spirit of the invention as de?ned by the 
claims. 

I claim: 
1. In an electronic ampli?er employing a ther 

mionic tube having the conventional control grid, 
hot cathode, anode vand screen grid and an out 
put circuit connected? to the anode, means for 
minimizing voltage changes in the output circuit 
produced by changes in the voltage supply for 
the heater and anode, cathode and screen grid 
electrodes, said means comprising a circuit hav 
ing a time constant substantially equal to the 
time constant of thermionic emission in relation 
to heater supply voltage changes and connected 
from the voltage supply to a point in the anode 

‘ circuit. 

.2. In an electronic ampli?er employing a ther 
mionic tube having the conventional control grid, 
hot?cathode, anode and screen grid and an out 
put circuit connected to the anode, a control cir 
cuit for minimizing voltage changes on the out 
put circuit produced by changes in the voltage 
supply heating the cathode, and supplying the 
other electrode voltages, said control circuit com 
prising resistance and capacitance connected be 
tween ‘the voltage supply and the anode, and hav 
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ing a time constant substantially equal to the 
time constant of thermionic emission in rela 
tion to heater supply voltage: changes. 

3. In an electronic ampli?er employing a 
thermionic tube having the conventional control 
grid, hot cathode, anode and screen grid and an 
output circuit connected to the anode, a control 
circuit for minimizing voltage changes on the 
output circuit produced by changes in the volt 
age supply heating the cathode, and supplying 
the other electrode voltages, said control circuit 
comprising a potentiometer connected across the 
voltage supply and a resistance and capacitance 
connected between said potentiometer and the 
anode circuit, and said control circuit having a 
time constant substantially equal to the time 
constant of thermionic emission in relation to 
heater supply voltage changes. 

4. In a multistage electronic ampli?er em 
ploying thermionic tubes having a control grid, 
a screen grid, an anode and a cathode and a 
coupling circuit connecting the anode of one 
stage with the control grid of a following stage, 
a control circuit for minimizing the effect of 
power supply voltage variations on the signal 
output of the ampli?er, said control circuit com 
prising a resistance and a capacitor connected in 
series between the power sup-ply and the anode 
of one of the stages, and having a time constant 
to match substantially the time constant of ther 
mionic emission of the cathode in relation to 
changes in supply voltage for the cathode heater 
and the anode. 

5. In a multistage electronic ampli?er em 
ploying thermionic tubes having a control grid, 
a screen grid, an anode and a cathode, and em 
ploying resistance-capacity coupling between 
stages, a control circuit for minimizing the effect 
of power supply voltage variations on the signal 
output comprising a resistance and a capacitor 
connected in series between the power supply 
for the tube of one stage and the control grid of 
the tube in the next subsequent stage, and said 
control circuit having a time constant to match 
substantially the time constant of thermionic 
emission of the cathode in relation to changes in 
supply voltage for the cathode heater and the 
anode. 

6. In a multistage low frequency electronic 
ampli?er employing thermionic tubes having a 
control grid, a screen grid and an anode-cathode 
circuit, and having a resistance in series with a 
voltage supply in the anode-cathode circuit of 
one tube in one stage and a condenser connected 
between the anode end vof said resistance and 
the control grid of the tube of the next subse 
quent stage, and a resistance between the latter 
control grid and its associated cathode, and also 
having a resistance and condenser connected in 
series between the screen gridof the ?rst men 
tioned tube and its associated cathode, a con 
nection between the ?rst mentioned resistance 
and the point of connection of the last mentioned 
condenser and resistance, a control circuit for 
minimizing the effect of supply voltage changes 
on the signal output, said control circuit com 
prising a resistor and a capacitor connected in 
series between the said control grid of said next 
stage and said point of connection, on the volt 
age supply providing the electrode voltages of 
said ?rst tube. 

7. In an electronic ampli?er as in claim 6, said 
control circuit being adjusted to under com 
pensate for the effects of supply voltage varia 
tions in the ?rst stage of ampli?cation in order 
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that such under compensation will be effective 
on the next succeeding stage to compensate for 
similar supply voltage variations on the said next 
stage without providing an additional control 
circuit in said next stage. 

8. A high gain low frequency thermionic am~ 
pli?er including two pentode tubes, an input cir 
cuit to the control grid of the ?rst tube, an out 
put circuit including the anode of the second 
tube, resistance-capacity coupling between the 
tubes, voltage supply for the heaters and ‘the 
other electrodes of the tubes, a combination self 
bias and ?xed bias arrangement for the control 
grids of the tubes selected to provide a high ra 
tio of ?Xed bias to self bias and to provide a 
relatively ?xed proportion of supply voltage at 
the screen grid, and a compensating circuit for 
minimizing the effect of supply voltage changes 
on the output circuit, said compensating circuit 
comprising resistance and capacitance connected 
in series between the control grid of the second 
tube and the voltage supply for the electrodes 
of the ?rst tube. 

9. A high gain low frequency multistage ther 
mionic ampli?er comprising a pentode tube for 
each stage, an input circuit connected between 
the control grid of the ?rst tube and ground, and 
a resistance connected between the cathode of 
each tube and ground, a resistance and condenser 
connected in the order named between the screen 
grid of each tube and ground, resistances con 
nected between the respective suppressor grids 
and the screen grids of the respective tubes, a 
power supply having one side connected through 
a resistance to a point between the last named 
condenser and resistance and the other side con 
nected to ground, heater circuits for said tubes 
connected to said power supply, resistances con 
nected between the anode of each tube and the 
respective last mentioned points for each tube, 
a condenser connected between the anode of the 
?rst tube and the control grid of the second 
tube, a high resistance connected between the 
control grid of the second tube and ground, a 
potentiometer connected across said power sup 
ply, a circuit including a resistance and a con 
denser connected between the control grid of 
said second tube and a point on said potentiom 
eter and an output circuit between the anode 
of said second tube and ground. 

10. A high gain low frequency ampli?er in 
cluding a thermionic tube having an anode, a 
cathode, a control grid and a screen grid con 
nected to control the anode-cathode current, an 
input circuit connected to the control grid, an 
output circuit connected to the anode, a. power 
supply providing a voltage for the output circuit 
and providing heating current for the cathode 
and having slight relatively slow variations in 
average voltage value, a resistance and a capac~ 
itor connected in series across the power supply, 
an impedance connectedin said output circuit 
between said anode and the point of connec 
tion of said capacitor and said resistance, a po 
tentiometer connected in shunt with said ca 
pacitor, and another capacitor and resistance 
connected between said potentiometer and the 
output circuit at the anode, whereby the output 
circuit will be compensated for any variations 
in the thermionic emission of the cathode caused 
by such voltage variations of the power supply. 

11. In a high gain low frequency ampli?er in 
cluding a thermionic tube having a hot cathode, 
an anode and a control grid, an input circuit 
connected to the control grid, an output circuit 
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connected to the anode, and a common voltage 
supply for the cathode heater and for the an 
ode, said voltage supply having very low fre 
quency variations of appreciable value; com 
pensating circuit means for minimizing the ef 
fects of supply voltage variations on the output 
of said ampli?er, said circuit means including 
capacitance and resistance connected in series 
between said power supply and the anode and 
having a time constant substantially equal to the 
time constant of thermionic emission of the oath 
ode in relation to variations in the supply volt 
age. 

12. In a high gain low frequency ampli?er in 
cluding a thermionic tube having a hot cathode, 
an anode and a control grid, and a common volt 
age supply for the cathode heater and the anode, 
said voltage supply having .very low frequency 
variations of appreciable value; a potentiometer 
across said voltage supply, and a circuit includ 
ing capacitance and resistance in series between 
a tapping point on said potentiometer and said 
anode, said circuit having a time constant of 
substantially the same order as the time con 
stant of changes in thermionic emission of the 
cathode in response to changes in supply volt 
age. 

13. In a high gain low frequency ampli?er in 
cluding a thermionic tube having a hot cathode, 
an anode and a control grid, a power supply - 
transformer having one winding supplying the 
voltage for the cathode heater and a second 
winding supplying voltage for the anode, arecti?er 
having its input connected with the second wind 
ing, an impedance connected across the output 
of the recti?er, a circuit connecting the anode 
and cathode and including said impedance to 
supply voltage to the anode, and a circuit in 
cluding resistance and capacitance in series con 
nected between said impedance and the anode 
to balance potential changes in anode voltage 
resulting from changes in the heater supply volt 
age from the ?rst winding against potential 
changes in anode voltage resulting from changes 
in the anode supply voltage from the second 
winding. 

14. In a high gain low frequency pass ampli 
?er including a thermionic tube having a hot 
cathode, an anode and a control grid, a power 
supply transformer having one winding supply 
ing voltage for the cathode heater and a second 
winding supplying voltage for the anode, a rec 
ti?er having its output connected with the sec 
ond winding, a resistance and a capacitor con 
nected in series across the output of the recti?er, 
a circuit including other resistance connecting 
the anode to the cathode via said capacitor, a 
potentiometer connected across said capacitor, 
and a circuit including another resistance and an 
other capacitor connected between the anode and 
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a tap on said potentiometer, to compensate an 
ode voltage against changes in supply voltage 
by balancing e?ect of heater winding voltage 
changes against e?ect of voltage changes in the 
second Winding. 

15. In a high gain low frequency ampli?er hav 
ing two stages and including a thermionic tube 
having a hot cathode, an anode and a control 
grid in each stage, an input circuit to the con 
trol grid of the ?rst stage, a circuit including 
capacitance in series between the anode of the 
?rst stage and the control grid of the second 
stage, a circuit including capacitance and resist 
ance in series between the anode and cathode 
of the ?rst stage and connected on the anode 
side of the last mentioned capacitance to one 
terminal of a voltage supply, circuits including 
resistance connecting the control grids and the 
cathodes of the two stages to the other terminal 
of the voltage supply, a voltage supply for the 
cathode heater of the ?rst stage having a source 
of power common to said anode-cathode voltage 
supply, and a circuit including capacitance and 
resistance in series ‘between said anode-cathode 
voltage supply and the control grid of said sec 
ond stage, whereby the e?ect on the control grid 
of the second stage of changes of electron emis 
sion of the cathode from slow variations in the 
heater voltage supply will be substantially bal 
anced against the eiiect of corresponding varia 
tions in the anode-cathode voltage supply. 

16. In a high gain low frequency ampli?er hav 
ing two stages and including a thermionic tube 
having a hot cathode, ‘an anode and a control 
grid in each stage, an input circuit to the control 
grid of the ?rst stage, an output circuit from 
the anode of the second stage, a circuit including 
capacitance in series between the anode of the 
?rst stage and the control grid of the second 
stage, a circuit including capacitance and re 
sistance in series between the anode and cathode 
of each stage and connected on the anode side 
of the last mentioned capacitance to one termi 
nal of a voltage supply, circuits including re 
sistance connecting the control grids and the 
cathodes of the two stages to the other terminal 
of the voltage supply, a voltage supply for the 
cathode heaters of the two stages having a source 
of power common to said anode-cathode voltage 

and a circuit including capacitance and 
resistance in series between said anode-cathode 
voltage supply and the control grid of said sec 
ond stage, whereby the eiiect on the output of 
changes of electron emission of the cathode from 
slow variations in the heater voltage supply will 
be substantially balanced against the effect of 
corresponding variations in the anode-cathode 
voltage supply. 

JOHN L. BARKER. 


	Page 1 - Drawings
	Page 2 - Bibliography/Abstract/Description
	Page 3 - Description
	Page 4 - Description/Claims
	Page 5 - Claims
	Page 6 - Claims

