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4 Claims. (Cl. 328-—145) 
This invention relates to an ampli?er, the output volt 

age of which is logarithmically related to the input volt 
age. 

Such ampli?ers are for instance useful in computers 
for transposing a linear voltage analogue of a computer 
quantity into a logarithmic analogue, whereby a conver 
sion into decibels can be elfected. 

It is known that with suitable electron tubes, operated 
at appropriate conditions the grid current depends loga 
rithmically from the grid-cathode and anode-cathode volt 
ages. 
For this purpose the tube can be used in a circuit 

according to FIG. 1 of the drawings, in which the anode 
of a tube V is connected to the positive terminal of a 
supply source b with a voltage Ub through an anode 
resistor R,,, the negative terminal of said source being 
connected ‘to the cathode of the valve V through a cathode 
resistor Rk. The output U0 is derived from the terminals 
3 and 4. The grid of the tube V is connected to the 
input terminal -1 via a grid series resistor Rg and the 
input terminal 12 is directly connected to the output ter 
minal 4. The potential between the input terminals 1 
and 2 is indicated by U1. 

In this circuit the following relations apply: 

From this it appears that 

log (U,— U,,—— Uk)=log R, 
s, . . . 1., +(a_§1>[ U,~R,-t,-Rko,+i,) + S1] 

in which U3 is the plate to cathode voltage of the tube 
V, Ug is the grid to cathode voltage of the tube, L; is 
the grid current, I, is the anode current, a is a constant 
generally equal to the reciprocal of the ampli?cation 
factor of the tube, S1 is a ‘factor generally known as the 
mutual conductance of the tube, and S2 is a factor gen 
erally known as the plate conductance of the tube. The 
term “log” signi?es the logarithm of the following quan 
tity. 

It the circuit is arranged so that 

a=constant ( 1 ) 
S1=constant (2) 
S2=constant (3 ) 
ie<<ie (4) 
U g+ Uk(< U1 ) 

the equation will obtain the following form: 

log Ul=C1+C2.i,, 
which is a condition of the desired type. 

It is possible to satisfy the conditions (1-4) by cor 
rectly adjusting a suitable tube-type. 

‘In case U, can vary over a large range, e.g. 60 db which 
often occurs in practice, the condition (5 ) cannot be satis 
?ed. Since the sum of U E-l- Uk for the desired logarithmic 
operation is in the order of 1 volt, the minimum value 
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2 
of U1 should be 10 volts for obtaining an accuracy of 
only 10%, in which case the maximum value of said 
potential would be 10,000 volts, which is impracticable. 
By means of the circuit as described it will therefore 

not be possible to obtain a reasonable ‘accuracy over a 
large range. 
An object of the invention is to provide a circuit in 

which over a large range (‘60 db) a good accuracy (14 db) 
can be obtained. 

It is an object of the invention to provide a logarithmic 
ampli?er circuit, the output voltage of which is an ac 
curately logarithmic function of the input voltage through 
out a large range of input voltages. 
A feature of the invention is the provision of means, 

adding to the input voltage such a voltage, derived from 
the ampli?er, that the voltage losses across ‘all com 
ponents of the input circuit with the exception of the 
series resistor are compensated. 
A ‘further feature is that said means consist of a second 

tube, the cathode of ‘which is directly connected to the 
cathode of the ?rst tube, the anode being directly con 
nected to the supply source and the control grid of which 
being connected to the anode of the ?rst tube through 
a potentiometer. 
According to the invention the error in a thermionic 

grid controlled logarithmic ampli?er resulting from the 
change in voltage of the grid of the tube with respect 
to ground ‘with change in input current is corrected by 
applying a voltage to the cathode of the tube that is 
substantially equal and opposite to said grid voltage 
change. The compensating voltage is preferably obtained 
from an ampli?er responsive to the anode voltage of the 
logarithmic ampli?er. 
The invention now will be described with reference 

to the drawings in which 
FIG. 1 is a circuit of a known logarithmic ampli?er and 
FIG. 2 is an ampli?er circuit according to the inven 

tion. . 

In FIG. 2 a second tube V’ is cathode-coupled to the 
?rst tube V. The quantities referring to the valve V’ 
are indicated with the same reference symbols as the 
corresponding ones of the valve V, but provided with a 
prime. 
The anode of V’ is directly connected to the supply 

source b and the control grid is connected with the slid 
ing contact of a potentiometer P, connected between the 
anode of the valve V and the terminal 4. 
As for the valve V’: S21U,,1+S11Ug1=i,,1 the voltage 

generated across the common cathode resistor by the 
anode current is proportional to the grid voltage Ug1 and 
therefore also proportional to the voltage at the slid 
ing contact of the potentiometer P with respect to 
the terminal 4. The voltage at said sliding contact is 
proportional to the voltage between the anode of V and 
the terminal 4, the relative magnitude being ‘adjustable 
by means of the potentiometer P. The voltage U0 being 
proportional to and opposite (in sense) to the grid volt 
age U,; of the tube V it ‘follows that the voltage, gen 
erated by the tube V’ across the cathode resistance will 
be proportional to and opposite (in sense) to the grid 
voltage U,, of the valve V. By means of a suitable ad 
justment of the sliding contact of the potentiometer P 
it can be obtained that the voltage [generated by the 
tube V’ across Rk will be equal but opposite in sense 
to the voltage, generated by the valve V across Rk minus 
the grid voltage Ug of the valve V. 

In this case Ug-l-Uk=0, so that the condition (5) is 
satis?ed, regardless ‘of the magnitude of the input voltage. 
By means of the circuit it has been possible to satisfy 

the desired logarithmic relation within narrow boundaries 
(1% db) over a large voltage range (60 db). 
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I claim: 
1. A logarithmic ampli?er comprising an ampli?er tube 

having a grid-cathode circuit and an anode-cathode cir 
cuit, said grid-cathode circuit including a series resistor 
connected to a source of positive signal voltage such that 
grid current ‘generally proportional to the signal voltage 
?ows in the grid-cathode circuit, a cathode resistor com 
mon to said circuits, and means responsive to the current 
?ow in the anode~cathode circuit arranged to maintain 
the potential of the grid substantially constant as the 
grid current varies with the signal voltage, whereby said 
grid current is proportional to said signal voltage. 

2. In a logarithmic ampli?er comprising an ampli?er 
tube having a grid~cathode circuit and an anode-cathode 
circuit, a cathode resistor common to said circuits, a re 
sistor connecting the tubegrid to a positive signal voltage 
source such that the grid current is generally proportional 
to the signal voltage applied to the circuit, and an am 
pli?er that is connected to the anode-cathode circuit to 
be responsive to current ?ow in said circuit and that is 
connected to said cathode resistor to apply a voltage to 
the cathode of the ampli?er tube tending to maintain the 
grid of such tube at a constant potential as the grid cur 
rent varies with the voltage applied to the grid circuit, 
whereby the grid current is proportional to the signal 
voltage. 

3. A logarithmic ampli?er comprising an ampli?er tube 
having an input circuit that includes a resistor connected 
between a signal ‘source and a ‘grid of the tube, an output 
circuit connected to an anode of the tube, and a cathode 
resistor, said tube having an anode current that is sub 
stantially a logarithmic function of the grid current, and 
means responsive to said output circuit adapted to apply 
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a voltage to the cathode of the tube in an amount to 
cancel changes in potential at the grid of the tube result 
ing from changes in grid current, whereby the grid cur 
rent is determined solely by said series resistor and the 
voltage from said signal source. 

4. A logarithmic ampli?er comprising an ampli?er tube 
having a grid, an anode, and a cathode, a resistor connect 
ing the grid to a source of signal voltages that is polar 
ized to cause grid current ?ow, an output circuit, a cathode 
resistor connecting the cathode to return sides of the 
signal source and the output circuit, said tube having an 
anode current that is a logarithmic function of the grid 
current, and a second ampli?er tube that is responsive to 
said output circuit and that applies a signal to the ?rst 
ampli?er to cancel any variations in the sum of the grid 
cathode and cathode resistor voltages resulting from sig 
nal voltages in the grid circuit. 
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