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5. Claims; 
1. - 

The invention relates to a compensating means: 
or circuit which compensates for variations. in.' 
heater voltage of an amplifier tube. The cathode 
heater of a tube is customarily. connected with 
a transformer to supply the energy for the heater. 5 
If there are changes... in the supply. voltage; the 
heater becomes hotter or colder. depending upon. 
the variation and consequently causes an increase. 
or decrease in electronic emission from the cath 
ode and in the current through the tube. In or 
derto", compensate for such variations in heater 
or cathode voltage, the compensating. circuit...is. 
used so that the amplifier tube is insensitive to 
Variations in heater voltages. 

It is an object of the invention to construct a 
new and . novel circuits, which compensates... for 
variations of the heater voltage of the tube. 
Another object is to construct a circuit which 

compensates for variations of heater. voltage by 
varying the voltage upon a grid of the tube in 
accordance with variations in heater voltage or 
temperature so that the amplifying tube. is-in 
Sensitive to heater variations. 
A still further: object of the invention is sto 

construct a compensating circuit or means in 25 
which variations' in the heater voltage. produce:: 
a corresponding variation in the voltage. applied: 
to the screen grid-of a pentode amplifier. 
Other objects of the: invention will be more 

apparent from the following, description. taken 30 
in connection with the accompanying drawings. 
which illustrate two embodiments thereof in . 
which 

Figure 1 shows a diagrammatic circuit illus 
trating an amplifier tube and a control tube-for 35 
varying the potential applied to the screen grid. 
of the amplifier tube: as the heater-voltage varies; i. 

Figure 2 shows a diagrammatic circuit utiliz 
ing a triode as the amplifying tube; 
The compensating circuit of Figure 1 includes 

an amplifier tube 0 having at least a pair of 
grid electrodes, the tube illustrated being a pen 
tode having a plate or anode; f, screen grid 2, 
control grid 3, a suppressor grid 7, cathode-46 
and the cathode heater 5: 
provides impedance means connected to the - 
anode of the tube to provide a load therefore: - 
The resistance 6 is connected with the high 
potential side of a D. C. supply voltage. The 
output circuit connection or terminals are con 
nected across the resistance: 6, that is between 
the anode of the tube 10 and a point offixed 
or substantially fixed potential. The inputter 
minals or connection apply the signal to the con 
trol grid 3 as Will appear hereinafter; 55 

0 
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A resistance'. 6:45 

50 i. 

2. 
In order to: compensate: for variations in the 

heater voltage: ai tuber 20 is provided, which is: 
illustrated as: a triodé- althought at three; element. 
tube is: not necessary, having an anode ori plates 
2; and a...cathode 23, which may be and is illus. 
trated; as: ans.indirectly; heated: one and hence". 
has a cathode:heater 24. Preferably the tube is: 
a triode; and has, a contrbl:grid. 22. Thie" cathode 
heaters 5 and "24 of the two tubes are:connected. 
together so that currentsis supplied: thereto from 
the same: source, the connections illustrated be 
ing in parallel. A resistance 25, is: connected 
with the plate:oranode-of-the-tube:20 to provider 
a load: therefor: and its: otheriend'.is connected: 
with the high potential end of a voltages divider 
or the D.C. potential: sources. A resistance: 26 
may be connected with the cathode 23 to provider" 
the-proper control-grid biasi for the trio?der and 
may be3variable in order to provide the desired; 
compensation. 

Preferably a? voltages divider is provided:which. 
is adapted:..to' bes' connectediacross: a source: off 
D.C. supply voltage: The voltage dividershown: 
includesiresistances:30 and 3 iconnected in series. 
The: plate circuit of the compensating tube's 20. 
and the screen:gridii 2s of the tube:f Oare, directly; 
connected by a connection 32 which connection 
is illustrated as being directly with the plate-2 
of the tube. ... Thesbiasiresistor-26 and the catha: 
ode. 48 ofgthetamplifier tube?are connected with: 
the voltage'divider atta-point spaeedlifrömethee 
low potential:ena: or at a pointibetween the re." 
sistances i30 and;3f. Thei:twoi tubeS3therefore.2 
shunt a portion of the voltage:"divideri. The res: 
sistance: 3d supplies: a proper, negative: bias forf 
the: control grid. 3 of the: amplifier tube: 0. 
In operation the: amplifying: tube: 05. which: 

may be designated a:second-tube; Operatés as affi. 
amplifier. in known fashion: If; however, the: 
cathodesheater. voltage should increase: the plates: 
current of the tubeswouldÉincrease; and thiereby 
introduce an undesired increased voltage drop 5 
through: the resistory 6... In: order: to competisatei, 
for this increase in current:flowithrought the tube: ; 
0; the tube:20; which may be designated a first." 

tube,...is provided aridisince this: latter tubéliss 
excited::from the same sources of heater supply; . 
this tube also will havetalia increaseafów of plate. 
oranode current with the same increasefiratheatert 
voltage: This increased currentithrough hettabér: 
20 will result in an increased potential aföpiaefoss, 
the resistor 25 and thereby lower thesivoltage lap 
plied to thei-sereen grid" f2. This lowerings of 
the screen:grid potential willi-decrease':the cur: 
rentithrough the amplifief tabef Obyaatamount: 
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equivalent to the increase caused by the increased 
te:perature and increased emission of the Cath 
ode, and hence compensate for the tendency to 
increase the current occasioned by the increased 
heater Voltage. 
In Figure 2 a circuit is illustrated in which 

the amplifying tube is a triode. Corresponding 
parts are numbered similarly to Figure 1 and 
need not be again described. It should be noted 
however, that the compensating tube 20 is con 
nected with the negative side of the voltage Sup 
ply rather than to the voltage divider as illus 
trated in Figure 1. In other words the compen 
sating tube and its anode resistance 25 prefer 
ably shunts the entire voltage divider 30, 3 when 
a triode is used as the amplifying tube. 
The amplifying tube 40 has a cathode 4, Con 

trol grid 42 and anode 43. The tube illustrated 
has an indirectly heated cathode and hence is 
heated by a cathode heater 44. The heaters of 
both tubes are connected with the same source of 
current supply. Since the amplifying tube is a 
three element tube, the anode circuit of the Com 
pensating tube 20 is connected by the connection 
A5 with the control grid 42. 
preferably is with the plate 2 of the compenSat 
ing tube. A resistance 46 is also connected with 
the control grid which for A. C. amplification, 
may be substituted by a condenser. 
The compensating circuit illustrated in Figure 

2 operates in the same manner that the circuit of 
Figure 1 operates except that the voltage to con 
pensate for heater variation is applied directly to 
the control grid of the amplifying tube rather 
than to a screen grid. 
This invention is presented to fill a need for in 

provements in a compensating circuit. It is un 
derstood that various modifications in structure, 
as well as changes in mode of Operation, assembly, 
and manner of use, may and often do occur to 
those skilled in the art, especially after bene 
fiting from the teachings of an invention. Hence, 
it will be understood that this disclosure is illus 
trative of preferred means of embodying the 
invention in useful form by explaining the con 
struction, operation and advantages thereof. 
What is claimed is: 
1. A heater compensating amplifier circuit 

comprising a voltage divider adapted to be con 
nected acroSS a source of D. C. voltage; a first 
Space discharge tube having a cathode, control 
grid and anode, a bias resistance in series with 
the cathode, a connection between the control 
grid and the low potential side of the bias resist 
ance which is its Sole connection, a resistance 
Connected with the anode of said tube, and the 
tube and resistance connected in shunt with at 
least a portion of the voltage divider; a second 
Space discharge tube having a cathode, control 
grid, a Screen grid and an anode, an output cir 
cuit Connected With the anode of the second tube 
and a point of fixed potential; means connect 
ing together the cathode heaters of both tubes 
for Supply from the Same Source of heater Cur 
rent; a D. C. Conducting connection from the 
anode of the first tube to the screen grid of the 
Second tube, and input connections for the Sec 
Ond tube between the control grid and the cath 
Ode whereby plate current of the second tube is 
rendered substantially free from changes in cath 
Ode emission. 

2. A heater compensating amplifying circuit 
comprising a voltage divider adapted to be con 
nected acroSS a source of D. C. voltage; a first 
space discharge tube having a cathode, and 

The connection 
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4. 
anode, a resistance connected with the anode of 
the first tube, the tube and the resistance being 
connected in shunt with at least a portion of the 
voltage divider, and the cathode of the tube being 
connected at a point Spaced from the low poten 
tial Side of the voltage divider; a Second Space 
discharge tube having a Cathode, control grid, a 
Screen grid and an anode, an output circuit for 
the Second tube, and the output circuit and Sec 
ond tube being connected acroSS a portion of 
the voltage divider, the cathode of the tube be 
ing connected at a point spaced from the low po 
tential side of the voltage divider; means Con 
necting together the cathode heaters of both tubes 
for supply from the same source of heater cur 
rent; a D. C. conducting Connection from the 
anode of the first tube to the Screen grid of the 
second tube; and input connections with the con 
rol grid of second tube and the low potential side 
of the voltage divider whereby plate current of the 
Second tube is rendered substantially free from 
changes in cathode emission. 

3. A heater compensating amplifying circuit 
comprising a Voltage divider adapted to be con 
nected across a source of D. C. voltage; a first 
space discharge tube having a cathode, control 
grid and anode, a resistance connected with the 
anode of the first tube, a bias resistance connect 
ed with the cathode, a connection between the 

ty control grid and the low potential end of the bias 
resistance which is its Sole Connection, the tube 
and the resistances being connected in shunt 
with at least a portion of the voltage divider, and 
the cathode of the tube being COnnected at a 
point spaced from the low potential side of the 
voltage divider; a second space discharge tube 
having a cathode, control grid, a Screen grid and 
an anode, an output circuit for the Second tube, 
and the output circuit and Second tube being Con 
nected across a portion of the Voltage divider, the 
cathode of the tube being connected at a point 
Spaced from the low potential side of the voltage 
divider; means connecting together the cathode 
heaters of both tubes for Supply from the same 

- source of heater current; a D. C. conducting con 
nection from the anode of the first tube to the 
screen grid of the second tube; and input con 
nections with the control grid of the second tube 
and the low potential side of the voltage divider 
whereby plate current of the second tube is ren 
dered substantially free from changes in Cathode 
emission. 

4. A heater compensating amplifying circuit 
comprising a first space discharge tube having a 
cathode, control grid and anode, a resistance con 
nected with the anode of the first tube and 
adapted to be connected with a source of D. C. 
Voltage, a bias resistance connected with the cath 
Ode of the first tube, and a connection from the 
control grid to the low potential side of the 
bias resistance and being the sole connection 
therebetween, a second space discharge tube hav 
ing a cathode, control grid, screen grid, and an 
anode, a resistance connected with the anode 
of the second tube and adapted to be con 
nected with a source of D. C. potential, the 
cathode of the second tube being connected with 
the low potential side of the bias resistance of the 
first tube; bias means connected with the cath 
ode of the Second tube and in series with the bias 
resistance of the first tube; means connecting 
together the Cathode heaters of both tubes for 
Supply from the same Source of heater current; 
a D. C. conducting connection from the anode of 
the first tube to the screen grid of the second 
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tube; and input connections with the control grid 
Of the second tube and the bias means whereby 
plate current of the second tube is rendered Sub 
stantially free from changes in cathode emission. 

5. A heater compensating amplifying circuit 
Comprising a Voltage divider adapted to be con 
nected across a source of D. C. voltage; a first 
space discharge tube having a cathode, control 
grid and anode, a resistance connected with the 
anode of the first tube and with the high po 
tential end of the voltage divider, a bias re 
sistance connected with the cathode of the tube 
and at a point spaced from the low potential 
side of the voltage divider, and the control grid 
being connected solely with the low potential side 
of the bias resistance; a second space discharge 
tube having a cathode, control grid, a Screen 
grid, a suppressor grid and an anode, an output 
circuit connected with the anode of the Second 
tube and with the high potential side of the 
voltage divider, the cathode of the second tube 
being connected with the voltage divider at the 
same point that the bias resistance of the first 
tube is connected therewith; means connecting 
together the cathode heaters of both tubes for 
supply from the same source of heater current; 
a D. C. conducting connection from the anode 
of the first tube to the screen grid of the Second 

5 

0. 

5 

20 
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6 
tube; and input connections with the control grid 
of the second tube and the low potential side of 
the voltage divider whereby plate current of the 
second tube is rendered substantially free from 
changes in cathode emission. 

LIONEL P. PARADISE. - 
WERNER. F. AUERBACHER. 
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