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DSTOREON CORRECTWE ARRANGEMENT 

Henri G. Busignies, Forest Hills, N.Y., assignor to 
International Standard Electric Corporation, 
New York, N. Y., a corporation of Delaware 
Application March 6, 1941, Serial No. 381,938 

(C. 250-27) 6 Claims. 
1. 

My invention relates to improvements in distor 
tion corrective devices, particularly in Vacuum 
tube circuits. 

It is an object of my invention to provide an 
improved corrective circuit for substantially 
eliminating distortion. 

Anothier object is to provide means for in 
proving direction readings in direction finding 
devices. 
A further objective is to provide means for 

Supplying asymmetrical energy to the input of a 
vacuum tube so that the peak of Such energy 
Will not be distorted by said tube. 
A more Specific object of the invention is to 

provide improved means for maintaining a steady 
ari undistorted cathods ray image When an al 
plifier in the circuit of such cathode ray is sup 
plied with asymmetric energy. 
Other objects and various further features of 

noveity and invention will hereinafter be pointed 
out Or will become apparent from a reading of 
the following specification in conjunction with 
the drawings included herewith. In said draw 
ings 

Fig. 1 is a graphical showing of a wave form 
for illustrative purposes; 

Fig. 2 represents a circuit embodying features 
of my invention; 

Fig. 3 represents a circuit, illustrating a possi 
ble practical application of my invention; and 

Fig. 4 is an illustrative showing in connection 
With the circuit of Fig. 3. 

After amplification in a receiver, the high fre 
quency energy from the Search coil of a radi 
ogonionineter is usually rectified and has a low 
frequency form of envelope curve, which curve is 
asymmetric with respect to its mean axis (Fig. 1). 
This mean axis begins at Zero for no signal and 
increases with increasing signal. 

Generally, because of this fact, a direct coul 
pling is eriployed between rectifier and amplifier 
stages in the receiver output, in order to obtain 
distortionless modulation of the circle on the 
Cathode-ray indicating tube employed. Direct 
coupling avoids two kinds of distortion arising 
from the capacity element in a resistance-capac 
ity coupling arrangement, namely, the phase dis 
tortion due to these coupling elements, and dis 
tortion giving rise to image instability-which 
gives the appearance of a “floating' image, due 
to varying grid bias when the amplitude of the 
signal changes abruptly, as in the case of a car 
rier modulated by telegraph signals. There are 
circuits and circumstances in which the amplifier 
elements aust be s3parated to avoid counter ef 
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fectS or disturbances from other circuits. We 
shall now examine, in a general manner, under 
What conditions a capacity coupling may be em 
ployed in a particular circuit. 
Such a circuit is shown by way of example in 

Fig. 2, in which a diode D, shown in simplified 
form but actually a full wave rectifier as shown 
at Li, Fig. 3, provides rectification and tube L. 
is an amplifier. The detected signal may be sup. 
plied from a receiver and energy from the last 
Stage is applied to the diode circuit. The inter 
mediate frequency has been suppressed, and after 
rectification at D only the envelope curve (Fig. 
1) due to rotation of the search coil remains. 
This curve is of demi-sinusoidal form; there are 
two poorly defined maxima per revolution, and 
two minima 180° from each other, which may 
correspond to goniometer positions of no an 
tenna pick-up. These minima are very clear, and 
they indicate the passage of the search coil past 
Zero. The nean value of the voltage thus cre 
ated does not equal half the amplitude of the 
rectified Voltage, since it increases proportionally 
as the amplitude increases, but is always soline 
thing other than half the amplitude. 
The problem is to transmit voltage of this 

particular form to the tube L, by way of a cou 
pling condenser C. if no particular precautions 
are taken, the tube will be biassed at some nean 
value in accordance with the magnitude of the 
Signal received, because of the asymmetry of 
this Voltage. The circuits R*-C and R-C have 
Special features permitting a voltage, similar to 
that across resistance r1, to appear at the input 
of tube L, as will later be clear. 
Since we are applying an asymmetric signal, 

the latter produces a charge in condenser C giv 
ing rise to a bias on tube L. As a result, if we, 
for example, should feed such energy to a cath 
Ode ray sweep circuit rotating in synchronism 
With a search coil, we would observe a circle 
having a diameter varying with the magnitude 
of modulation. Compensation must, therefore, 
be made for this self-biasing effect. To that end 
I propose to Supply compensating inverse grid 
bias by automatically decreasing the bias an 
amount equal to the difference between the mean 
and peak values of the asymmetric signal. Such 
a bias compensating voltage may be obtained 
from impedances R.'-C' (Fig. 2) for example, 
of 1 megohm and 1 microfarad, respectively, and 
by making current throigh R, return to the point 
of juncture of R and C. This may be readily 
Seen from the following considerations. When 
the signal is first applied to r by rectifier D, a 
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charging current flows into C due to the D. C. 
component of the rectified current. This charg 
ing current produces a potential drop in R, which 
tends to make the grid of tube more negative. 
At the Same time a charging current for con 
denser C’ through resistance R' and potentiome 
ter P to ground tends to make the grid more posi 
tive. 
R' and the size of condenser C complete con 
pensation may be obtained. It will likewise be 
clear that upon reduction of signal voltage the 
discharge of condenser C and C will serve to 
maintain the desired condition. Condenser C 
bypasses the desired signal component so that 
neutralization of this desired signal is not pro 
duced. At the same time condenser C serves to 
Communicate the signal Wave in its pure form to 
the grid of tube I for amplification. It will be 
apparent, then, that, by appropriate control of 
the magnitude of R', a counterbiassing effect 
may set up in Step with and of magnitude equal 
to the above-mentioned self biassing effect, that 
is, the inean effective value of the asymmetric 
Signal, without affecting the uniform magnitude 
Of the signal peaks transmitted. 
By Way of example, I shall illustrate a pos 

sible embodiment of features of my invention in 
a USeful circuit. Fig. 3 shows such a circuit, em 
bodying that of Fig. 2. 
The circuit shown is a probing system for re 

peating at regular intervals radio-goniometric 
indications. In this system a rectifier tube Li 
rectifies the characteristic signal in such a way 
as to produce, at the ends of resistances R4, half 
Sinusoids representing the envelope curve of a 
high-frequency voltage as formed by means in 
cluding a radiogoniometric search coil. This 
Voltage after Such rectification may be means of 
a tube T2 modulate high-frequency energy sup 
plied by an oscillator T3. 

High frequency energy is thus present in the 
output of tube T2, that is, in the output trans 
former T2, and the amplitude variation of this 
energy is very much the same as if the secondary 
of transformer T2 were the search coil of a radio 
goniometer. These voltage variations differ, 
however, in that rectification may be exaggerated 
in Such a way as to produce more accentuated 
points characterizing the search coil minima. A 
power amplifier tube L4 may then transmit mod 
ulated high-frequency through a transformer T3 
and the Search coil of a goniometer or distributor 
T4, having two stators feeding two transmission 
lines. 
The Search coil of goniometer T4 may be driven 

by motive means M in synchronism with the 
goniometer at the receiver input so that the mod 
ulating sinusoid entering the circuit of Fig. 3 at 
transformer T1, is of appropriate phase and in 
Synchronism therewith. For example, the motor 
means M may be rotated at such a speed as to 
obtain, Say a 50-cycle modulation frequency at 
the Output of T4. A 50-cycle alternating volt 
age Will be Supplied to transformer T1 by rotation 
of the receiving goniometer search coil. There 
after the detector tube T11 rectifies this 50-cycle 
Voltage to apply demi-sinusoids, similar to those 
obtained by detecting the current of a rotating 
Search coil, across an output resistor ra. 

At the other end of the transmission lines is 
a receiver including two tubes L5, L6 and circuits 
tuned to the above-mentioned high-frequency 
energy. The plate circuits of these tubes supply 
energy to an output transformer which may sup 
ply Sweep circuit energy to the deflection plate 

By properly choosing the tapping point of . 
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4. 
leads Px, Py, Px, and Py' of a cathode ray tube. 

If We consider the case of no modulation of 
energy paSSing through detector Li, that is, when 
the high frequency, passing through transformer 
T3, is of constant amplitude and the motor M has 
Stopped in a position related to that of rotor T4, 
it Will be appreciated that the combination of 
the high frequency energy applied to lines feed 
ing the cathode ray tube causes the appearance 
of a diametrically extending line, the angular dis 
position of which corresponds to the angular 
SWing of the Search coil of goniometer T4. Now, 
if a controlled rotary motion be imparted to the 
Search coil of T4, a Succession of diametrically 
extending lines will appear on the cathode ray 
Screen, and each of these lines Will make a small 
angle - With respect to the one preceding it in 
Such a Way as to give appearance of a uniformly 
illuminated circular area. Again, if sinusoidally 
nodulated energy be fed into transformer T, a 
modification of the high-frequency signal corre 
Sponding to the characteristic radiogoniometric 
image (Fig. 4) may appear on the cathode ray 
tube screen, as Will be clear. The modified im 
age may permit a direct reading of the phase 
relationship of the input modulating sinusoid 
With respect to that of the distributor-goniom 
eter 4, and hence, may also show radiogonio 
metric angular direction indications. 
As above-stated Fig. 4 represents the envelope 

of the image. obtained. The diametrically ex 
tending lines which give the apparance of uni 
form illumination may be seen within the con 
tours of the image. When demi-sinusoids are 
Supplied to the modulator tube L2, deformation 
of the image on the cathode ray tube will imme 
diately indicate phase distortion in this trans 
mission, as Will be remembered from discussion 
in connection. With the simplified circuit of Fig. 2. 
If, on the other hand, there is any self-biassing 
effect due to poorly compensated capacitative 
coupling, the two extreme points of the image 
produced thereby Will not extend as far as the 
Steady circle produced by an unmodulated sweep 
circuit. 

It will be seen, then, that the circuits R-C and 
R'-C serve to eliminate distortion. Moreover, 
it is to be observed that in the case of simpler 
arrangements involving direct coupling or insuf 
ficiently stabilized supply, any substantial mod 
ulation of the high-frequency energy may corre 
Spondingly alter the operating characteristics of 
tubes T12 and I-4; and different diameter indica 
tions Will appear on the cathode ray tube. 

Furthermore, by compensating out the self 
bia SSing effect, the capacitative coupling circuit 
described permits compensation at the same time 
for overall amplitude variation due to lack of sta 
bility, as Will be clear. It is thus possible in cir 
cuits including above-indicated features of my 
invention not only to obtain appropriate compen 
Sation of the Self-biassing effect, but also to keep 
the image diameter constant, even when com 
pietely unstabilized feeding energy is employed. 

It Will be understood that, thanks to certain 
features of the invention, the circuit of Fig. 3 has 
been vastly improved in efficiency in the manner 
indicated, which circuit may be susceptible to nu 
merous practical applications. Generally speak 
ing, the invention permits isolation of two ele 
ments, not of the same polarity, by interposing a 
condenser, and it permits realization of distor 
tionless interstage couplings when the problem of 
transmitting a particular asymmetrical wave 
presents itself. 
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Although the invention has been described in 
particular detail in connection with the pre 
ferred forms shown, it is of course to be under 
stood that many modifications, additions, and 
Omissions may be made Without departing from 
the Scope of the invention as defined in the ap 
pended claims. 
What is claimed is: 
1. In a distortion-corrective circuit of the chair 

acter indicated, a vacuum tube including a grid, 
means for providing a uniformly amplified output 
Voltage when an asymmetric input voltage is ap 
plied, said means including series and shunt in 
pedance means responsive to said asymmetric 
input voltage for presenting the asymmetric in 
put voltage to said grid of said tube tending to 
produce an unwanted bias on said grid and other 
Series and shunt impedance means responsive to 
said a Symmetric input voltage for producing 
counter bias on the grid of said tube equal to the 
effective value of said asymmetric input voltage. 

2. Means for coupling a source of fluctuating 
unidirectional potential to an amplifier for said 
potential comprising a resistance-capacity net 
work, means for coupling said network to said 
Source, means for coupling Said network to the 
input of said amplifier, an impedance network, 
means for coupling said impedance network to 
Said source, and means for coupling said imped 
ance network to the input of said amplifier, said 
networks being so related that the effective po 
tential produced on said impedance network is 
substantially equal in magnitude and opposite 
in polarity to the effective potential produced in 
the portion of said resistance-capacity network 
coupled to the input of said amplifier. 

3. Means for coupling a source of fluctuating 
unidirectional potential of low frequency to an 
amplifier for said potential comprising a first 
condenser, means for coupling said condenser to 
Said source and the input of said amplifier, a first 
resistance, a second condenser, means for cou 
pling said resistance and said condenser in series 
and to said source, a Second resistance, and means 
for coupling said second resistance to said first 
condenser and to the junction of said first re 
sistance and said second condenser, said first re 
sistance and second condenser being related to 
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said first condenser and second resistance that 
the effective potential produced across said first 
resistance is substantially equal and opposite to 
the effective potential produced across said second 
resistance. 

4. A vacuum tube circuit comprising a source 
of fluctuating potential, a vacuum tube having 
an anode, a cathode and a control electrode, a 
first condenser and a first resistance connected 
in series, a second resistance connected in shunt 
With said series condenser and resistance, a sec 
ond condenser, means for coupling said second 
condenser to the common terminal of said first 
and second resistance, means for coupling said 
Second condenser to said source, means for cou 
pling said source to the common terminal of said 
resistance and said first condenser, and means 
for coupling said control electrode to the common 
terminal of Said first Condenser and said first 
resistance, said second resistance and second con 
denser being so related to the first resistance 
and first condenser that the effective biasing po 
tential across said second resistance is substan 
tially equal to the effective biassing potential 
across said first resistance. 

5. In an amplifier circuit having a vacuum 
tube, a distortion correcting network comprising 
means for biassing said vacuum tube in accord 
ance with the mean amplitude of the potential 
to be amplified and means for oppositely biassing 
said tube an amount equal to the difference be 
tween the mean and peak values of said poten 
tial. 

6. In a direction finding System comprising a 
source of modulated high frequency potential 
and cathode ray indicating apparatus, detecting 
and amplifying apparatus comprising rectifying 
means coupled to said source, amplifier means, 
means for coupling said rectifying means to said 
amplifier means comprising a resistance-capac 
ity network, means for compensating for the bias 
produced in said resistance-capacity network 
comprising a second resistance-capacity network 
coupled to said rectifying means and said ampli 
fier, and means for coupling said amplifier means 
to said indicating apparatus. 

HENRI G, BUSIGNES. 


