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This invention is concerned with a circuit or 
ganizatioin adapted to amplify feeble electric po 
tentials, especially the voltage variations caused 
by photo-electric cells in measuring amplifiers in 
which the plate current of the amplifier tube is 
to be kept independent of and unaffected by the 
fluctuations of the supply-line voltage. 

If conventional amplifiers are connected with 
the supply line, there results a marked depend 
ence of the amplified current upon the fluctua 
tions of the line potential, and this occasions an 
uncontrollable variation of the plate current. 
This dependence is particularly pronounced when 
the anglifier is aSSociated With a . C. Supply 
line. 
An anpifier arrangerent of his kiiid knoWin 

in the prior art is illustrated in Fig. 1. The heat 
ing current of the indirectly heated tube is set 
to the proper value by the agency of the Series 
resistance R1. The grid and the plate potentials 
as well as the voltage for the photo-electric cell 
are derived from the Voltage divider comprising 
the resistances R2 and R3. Thus, if the Supply 
line potential varies, say --19 percent, then the 
potential U2 of the plate and the potential U1 
of the grid will way in the same proportion. 
The fall of voltage at the filament of the tube, 
however, because of the temperature dependence 
of the filament resistance, grows roughly in 
double proportion, that is, by around 20 per 
cent. This growth of the plate potential and the 
filament potential results in a rise of plate cur 
rent. The simultaneous rise of the negative grid 
bias voltage U1, to be sure, partly counteracts 
Such an increment, but it is discovered that in 
this arrangement, with the majority of types of 
tube, there iesults a, change in the plate current 
annoulinting to twice or even three times the 
change in the supply line voltage so that this 
amplifier Schene becomes Unserviceable for pre 
cise measurements. 

Now, by the object of the present invention 
these drawbacks are obviated by using the fall 
of Voltage occasioned at the flainent of the tube 
to act as the grid biasing voltage with the conse 
gluence that the plate current of the amplifier 
tube becomes parfectly unaffected by fluctuations 
of line pot&ntial. 
Sor a more detailed explanation of the object 

of this invention reference is made to the ap 
38:nded dra Wing. 
In Fig. 1 is show in a discharge tube together 

With a photo-electric cell 2 connected in an ann 
plifier circuit organization in Which the pro 
duction of the grid biasing voltage is effected in 

(C. 79-71.) 

the usual way by the cathode resistance R2 so 
that, as before outlined, there occur appreciable 
changes in the plate current as a result of Sup 
ply line voltage filluctuations. 

Figs. 2 and 3 illustrate two exemplified en 
bodiments of the circuit arrangement as here 
disclosed. 
The fall of potential occasioned at the filament 

or heater of the tube serves for biasing the grid. 
Owing to the temperature dependence of the 
heater, for instance, in the presence of the line 
potential of -10 percent, there results a change 
in the negative grid potential being tWice as 
large, say, for instance, 20 percent, whence there 
is a chance to compensate by the aid of such 
grid voltage Variations the effects of the plate 
and the heating voltage variations. As a re 
sult the plate current becomes largely independ 
ent of the fluctuations of the Supply line Wolt 
age. 
By the arrangement here disclosed it becomes 

readily feasible to make the shape of the grid 
potential charcateristic as a function of the Sup 
ply line voltage variations as may be desired 
in dependence upon the grid transparency, the 
drive range, etc. The case also may arise where 
the fluctuations of the Supply-line voltage by si 
multaneous automatic grid voltage variations 
may thus be over-compensated, in other Words, 
that the plate current, upon an increase in the 
line potential, Will not only rise, but even di 
minish. 
According to a further object of the invention 

the grid biasing voltage of tube is not taken 
Only from, or across, resistance R4, but rather 
from a series arrangement comprising the heat 
er resistance R4 and a fixed resistance R5. Ac 
cording to Fig. 3, by Suitable choice of the fixed 
resistance R5 in relation to the resistance R4 of 
the filament it is possible to Secure the desired 
grid bias Voltage for any desired tube. The 
coin pensatory effect by grid voltage variation is 
most marked for R5=0. It becomes So much 
lower, the less R5 compared to R4. 
This arrangement not only offers a chance to 

Stabilize the plate current at a value independent 
of the fluctuations of the supply line voltage, but 
it is, for instance, also possible to cause the plate 
current, with growth of the line voltage, to either 
raise or decline at a certain rate and proportion. 
I claim: 
1. In an electrical circuit, an electronic tube 

having an anode, an indirectly heated cathode, a 
heater filament for the cathode, and a grid elec 
trode, said heater filament having a resistance 
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which increases with increasing current through 
it, a network across which is available a line 
voltage, the value of the line voltage being Sub 
ject to variations, means for applying a Woltage 
derived from Said line Voltage betWeen the anode 
and cathode of said tube, a circuit for energizing 
the heater filament comprising a constant resist 
ance and Said filament in series connected acroSS 
said network, said circuit being arranged to 
cause an increase in the line voltage to produce 
a proportionately larger increase in the drop 
across the filament and means for impressing 
between the grid electrode and the cathode a 
voltage which is dependent upon the voltage drop 
acroSS the filament. 

2. In an electrical circuit, an electronic tube 
having an anode, an indirectly heated cathode, a 
heater filament for the cathode, and a grid elec 
trode, said heater filament being characterized 
by that its resistance increases with increasing 
current through it, a netWork across Which is 
available a Voltage the value of which is liable to 
vary, means for applying a voltage derived from 
said network between the anode and cathode of 
the tube, means including a Series constant re 
Sistance device for connecting the filament across 

2,228,868 
said network, said constant resistance device be 
ing arranged to cause the filament voltage to 
increase in greater proportion than increases oc 
curring in the network voltage, and means for 
impressing the voltage drop developed across the 
filament, between the grid electrode and the 
cathode. 

3. In signalling apparatus including at least 
one electronic tube having an indirectly heated 
cathode, an anode and a grid electrode, a pair 
of terminals adapted to be connected to a source 
of potential, a Source of input voltage, a load, a 
filament for heating the cathode, means in 
cluding a series impedance for connecting the 
filament acroSS said two terminals, means in 
cluding said impedance for connecting the cath 
ode to one of Said terminals, a resistor connected 
across said filament, a tap on said resistor, means 
connecting the grid electrode to said tap, a con 
nection including said source of input voltage 
and said impedance in series between the grid 
electrode and the cathode, and means including 
Said load for connecting the anode to the last 
named terminal. 
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