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i0 Claims. 

The present invention relates in general to 
amplifying Systems, and particularly to ampli 
fying Systems which are suitable for converting 
distorted Waves into what may be termed 
'Square-waves'. 
In communication systems, and particularly 

at points in the system where it is necessary or 
desirable to utilize land lines to connect a point 
at which a signal originates and a transmitting 
point, or to connect a point where signals are 
Originally received to a second point at which the 
Signals thus received will be utilized, difficulties 
are frequently encountered from distortion and 
line attenuation. This distortion effect which 
may be either amplitude or phase distortion, of 
which amplitude distortion produces a reduction 
in magnitude of some of the signal components 
in greater proportion than others while phase 
distortion causes certain of the components of 
the signal to travel at a greater rate than others. 
So that the time of arrival of all signal com 
ponents is not the same at any predetermined 
point, must be corrected. Attenuation, above 
referred to, tends to ?ause a reduction in the 
magnitude of the signal without changing its 
shape So that all portions are reduced propor 
tionately. This system is intended also to over 
come this difficulty. 

It has been found that by the use of an ar 
rangement of the type to be herein described 
and disclosed these detrimental effects of distor 
tion and attenuation may be avoided, so that the 
Signals upon a line connecting transmitting or 

40 

receiving points to points at which the signals 
originate or are used can be converted into a 
Squared, desirable and useful formation to avoid 
difficulties in the translating apparatus produced 
from a badly distorted original signal. Thus, it 
is possible to take a slowly building up Wave and 
make it build up fast, and, in this manner, com 
pensate for the detrimental effects produced by 
the line attenuation. Under such conditions, it 
will readily be seen that it is possible to use a 
System of the type herein disclosed most efficient 
ly for keying tones as, for example, in a system 
for transmitting picture records where a tone is 
used as a carrier for the picture modulated cur 
rent developed by the photoelectric light con 
Verting element. 

Also, a system of the type to be herein dis 
closed has particular advantage for keying a 
transmitter where the transmitter is either to be 
on or off completely, and thus during the change 
over periods the transmitter is controlled in a 
most definite and sharply discernible manner. 

(C. 178-70) 
The amplifier System disclosed by the present in 
Vention is also most desirable for use with black 
and White facsimile apparatus, where black, for 
example, may indicate an interruption in the 
transmission, and white may indicate a period 
of transmission. 

Furthermore, due to detrimental effects of fad 
ing in radio transmission or attenuation in line 
transmission, the case frequently rises where a 
signal never reaches the value which it should lo 
ultimately have, and, therefore, by the design 
of appropriate means, a signal of materially re 
duced Strength may be transformed into a signal 
of Constant and limited strength as Will herein 
after become apparent. It is frequently the case 15 
that Some signals received over the line have 
greater amplitude than other signals, and it is 
most desirable to limit all signals to a constant 
amplitude. Therefore, according to the present 
invention, arrangements have been provided for 20 
limiting the signal amplitude to a common value 
irrespective of whether the signal be a greater 
or lesser amplitude than the common value which 
is to be obtained for all signals. In this manner, 
the amplifying system herein disclosed finds par- 25 
ticular application in a diversity combining unit 
and may serve as a radio frequency limiter, or 
what might better be termed perhaps a “fading 
compensator". 
In addition to the above uses, a system of the 30 

type to be hereinafter disclosed finds particular 
application in tone keying, as above stated, so 
that it is possible to use alternating current and 
immediately square all of the peaks produced. 
Therefore, the invention has, as will be above 35 
seen, many and varied objects, With the principal 
viewpoint being to obtain a Square Wave forma 
tion irrespective of the Wave formation reaching 
the amplifying System. 
A further object of the invention is to provide 40 

a circuit arrangement for an amplifying System 
So arranged that the amplifier may act as a lim 
iter, and such that the amplifying system will be 
one which has a very high gain and, at the same 
time, be capable of working with either alternat- 45 
ing current Supply or a pulsating direct current 
supply. 
As a further object of my invention, I have 

sought to provide a system which will permit “re 
verse keying operation. By this I mean that 
the system shall work to supply an output volt 
age when no signal is on the line as well as to 
provide normal operation of supplying an output 
potential when there is a signal on the input line. 
1 other objects of the invention are, of course, 55 
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2 
to provide an amplifying System which is free 
from the usual complications of amplifiers tend 
ing and aiming to produce these desirable results; 
to provide an amplifying system which is formed 
from the minimum number of separate elements 
combined and constructed to accomplish the de 
sirable purposes set forth above; and to provide 
an amplifying system which is simple in its con 
Struction, arrangement, operation, and which will 
be efficient in its use. 

Still other and further objects and advantages 
Will, of course, become apparent and suggest 
themselves to those skilled in the art to which 
the invention relates by reading the following 
Specification and claims in connection with the 
accompanying drawing, wherein: 

Fig. 1 shows one form of circuit arranged to 
accomplish the aims and objects of this inven 
tion; 

Fig. 2 shows a slight modification of the ar 
rangement of Fig. 1; and, 

Fig. 3 is a graphical representation indicating 
the Wave form output from the System of either 
of Fig. or Fig. 2 as contrasted to the wave form 
input. 
Now making reference to the accompanying 

drawing, Signals from an external source, such 
as a telegraph key, a facsimile system, a tele 
Vision amplifier, an automatic tape transmitter, 
or the like, may be impressed upon the input ter 
minals and 3 in Such a manner that a negative 
potential will be supplied at terminal and a posi 
tive potential Supplied at terminal 3. Signals 
thus impressed upon the terminals and 3 are 
Supplied to the grid electrode 5 of a vacuum tube 
amplifier across resistor 9. The grid 5 of the 
tube 7 is normally biased positively by the adjust 
able battery i? connected in the grid circuit of 
this tube, so that in the absence of signals upon 
the input terminals f and 3 plate current supplied 
from a suitable source 3 will normally flow in 
the output circuit of the tube 7. 
As plate current is drawn by the tube, a drop 

in potential is produced in the resistor 5 con 
nected directly in the said plate circuit. This 
drop in voltage in the resistor 5 acts on the 
grid T of the tube 9 through the bias battery 
2 connected in the input circuit of the tube 9, 
So as to counteract the effect of the positive bias 
Supplied to the grid by the battery 2, and 
brings the tube 9 to cut-off position so that no 
current Will flow in the Output circuit thereof 
during periods when the tube is drawing current. 
From the above it is seen that the negative po 

tential Supplied to the grid 7 of the tube 9 is 
a function of the current drawn by the tube 7, 
the drop in the resistor 5, and the potential of 
the battery 2. 

However, upon impressing signals across the in 
put terminals and 3, in such a manner that the 
grid electrode 5 of the tube T is carried slightly 
negative, there is a reduction in the current out 
put of the tube 7, and consequently there is less 
voltage drop in the resistor 5 than with maxi 
mum current being drawn by the tube 7 for a 
condition when no signals are impressed. Due to 
this decreased voltage drop in the resistor 5, the 
grid 7 of the tube 9 is carried slightly positive 
with respect to the potential which it originally 
assumed and the tube 9 at once begins to draw 
plate current from the plate potential source 23 
through the resistor 25 and a voltage drop will 
be produced across the resistor 25. This voltage 
drop produced in the resistor 25 then causes the 
capacity element 2 to become charged negative 

2,005,111 
ly, and thus charged it tends to carry the grid 
electrode 5 of the tube T still more negative, so 
that there is a still less voltage drop in the re 
sistor 5 and the grid T becomes even more posi 
tive. The voltage drop in the resistor 25 is thus 
increased as is the negative charge of the capac 
ity 2, and the system continues to Work in this 
manner until the grid 5 reaches cut-off potential 
When no further change in current can take place 
through resistor 5. 
Now, suppose that the signal is removed, so 

s 

10 
that there is a tendency for the grid of the tube 
7 to become positive, the charge which has been 
Supplied to the capacity 2 commences to leak off 
and the grid 5 of the tube becomes less negative 
with a corresponding reversal of the operation 
above outlined, so that as the tube starts to 
draw current, the current which may be drawn by 
the tube f9 is decreased most rapidly until a posi 
tion of equilibrium is established, where the sys 
ten will remain until the next disturbance in 
the nature of an input signal reaches, the system, 
after which the same cycle of operation is re 
peated. st 

In this manner it will be seen that the air 
rangement functions as a sort of regenerative 
System in that aS SOOn as a signal reaches the 
tube the effect thereon is accentuated and in 
creased due to the fact that the tube 9 com 
mences to draw plate current and the tube is 
almost immediately blocked, while the tube 9 
tends to draw a maximum amount of current. 
By making reference now to Fig. 3 of the draw 

ing, it will be seen from the curves A and B, indi 
cating assumed input signal values, that almost 
immediately upon receipt of a signal having a 
negative potential to effect the grid of the tube 
7, and irrespective of the amplitude of the signal 
at the particular point, there will be an output, 
indicated by the curve C, which may be derived 
from the System. As has been shown graphically 
by Fig. 3, the assumed signal designated as Arises 
to a value greater than the liminal value of the 
curve C whereas the curve B never reaches the 
value of the curve C. However, irrespective of 
Whether the input signal strength is greater or 
lesser than the limited output value, this limited 
Value is aSSumed almost immediately and con 
tinues for a time period substantially correspond- . 
ing to the entire duration of the signal. 
The Output energy from the system may be 

utilized by connecting the switch 29 with either 
terminal 3 or 33, and the useful output is then 
taken from the terminals 35 and 37. It is im 
material whether the switch 29 be positioned 
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upon the contact 3 or 33 so far as the operation . 
is concerned, but by suitably choosing which of 
the terminals 3 or 33 will be used determines 
whether or not there will be zero potential or 
a difference in potential derived from the circuit 
when it is in a position of equilibrium, or, in other 
Words, during the absence of signals. 

For square wave action in the system, the ca 
pacity element 2 and the grid leak resistor 9 
should preferably be Small so that the time con 
stant will be negligible, since it is necessary to 
Supply a definite voltage before the action com 
mences and a Small loss in time only should be 
experienced. However, in order to overcome the 
difficulties which may be occasioned by the ar 
rangement shown and described in connection 
with Fig. 1, a slight modification of the arrange 
ment may be made, as has been indicated by 
Fig. 2, in order to make the starting voltage nec 
essary for operation extremely small. This 
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modification of the circuit consists in the Substi 
tuting for resistors 5 and 25 of Fig. 1 the voltage 
dividers 39 and 4 from which the input to the 
tube 9 may be taken from the terminal 43 con 
nected to the resistor 39 and from which resistor 
4 the negative charge placed upon the capacity 
27 may be taken by means of the terminal tap 
45. The arrangement shown by Fig. 2 utilizing 
the voltage dividers is intended to facilitate the 
adjustment of the system but in no way changes 
the operation from that set forth and described 
in connection with Fig. 1. Therefore, further de 
scription of the modification shown by Fig. 2 is 
believed to be unnecessary. 
From the above description it will, of course, be 

obvious that the system has use as a distortion 
correcting device in all cases where, for example, 
the input signal while intended to be of square 
formation in Some manner became changed, and 
a squared wave form output is desired for keying 
a transmitter for transmission or, for example, 
a local oscillator in receiving. However, the sys 
tem will also work as a distortion producing de 
vice. A typical use of this function would be in 
a case where the input energy is in the form of 
the usual alternating current wave and the Out 
put energy converts the alternating current wave 
form into a Square Wave form. 
From the above description, it, of course, will be 

apparent that many and varied modifications of 
the invention may be made Without departing 
from the general principles described and Out 
ined hereinabove, and I, therefore, believe myself 
to be entitled to make any and all of these modi 
fications such as would suggest themselves to 
those skilled in the art to which the invention 
relates, provided, of course, that such modifica 
tions and changes fall fairly within the spirit and 
scope of the invention as set forth in the herein 
after appended claims. 

Having now described my invention, what I 
claim and desire to secure by Letters Patent is 
the following: 

1. An electronic relay System comprising a plu 
rality of independent thermionic devices, means 
to supply signals to one of the thermionic devices, 
and means connected with the output circuit of 
one of the thermionic devices and the input of 
the signal controlled thermionic device to trigger 
the signal controlled thermionic element to pro 
duce from the relay System a constant amplitude 
and wave shape output irrespective of the wave 
shape and amplitude of the Supplied energy. 

2. In an amplifying System, an amplifying 
audion, means for connecting a Source of signals 
thereto, a second audion connected with the out 
put of said first audion, and means connecting the 
output of the second audion and the input of the 
amplifying audion operable in accordance with the 
current flow through the Second audion for 
triggering the first audion, and a load circuit con 
nected with the output of One of the audions. 

3. An amplitude limiting system comprising a 
vacuum tube amplifier, means for impressing sign 
nals upon the input circuit of said amplifier for 
controlling the output energy therefron, a second 
amplifier connected with the output of said first 
amplifier and having its output energy increase 
and decrease in opposite relation to the increase 
and decrease of output energy from the first of 
said amplifiers, and means connected with the 
output of said second amplifier for accentuating 
the response of said first amplifier to signals above 
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a predetermined threshold amplitude value in 
pressed thereon. 

3 
4. In an amplitude controlling system, a vac 

uum tube amplifier, means for impressing signals 
across the input circuit of Said amplifier for con 
trolling the output energy therefrom, a second 
anhplifier directly connected with the output of 
said first amplifier, means associated with the 
output circuit of Said first amplifier and with the 
input circuit of said second amplifier for con 
trolling the output current of said second ampli 
fier in inverse relationship to said first amplifier, 
and capacity means connecting the Output circuit 
of Said second amplifier and the input circuit of 
said first amplifier for accentuating the response 
of Said first amplifier to signals impressed there 
on, whereby the output energy from the system 
Comprising the two amplifiers rises to a maximum 
at Substantially the instant that signals are ini 
tially impressed upon said first amplifier and 
continues to remain at constant amplitude during 
substantially the entire period during which sig 
nals are impressed upon the system. 

5. In an amplifying system for producing sub 
stantially constant voltage output for impressed 
signals, a first triode arranged normally to pass 
current in the absence of impressed signals, 
means for impressing Signals upon said triode 
and decreasing the current flow therefrom, a 
Second triode connected with the output of said 
first triode, said second triode being normally 
biased to cut off potential by said first triode, 
means Operable by the decrease in current flow 
through said first triode upon the impression of 
Signals thereon for increasing the current flow 
through the Second of said triodes, and means 
connecting the output of said second triode with 
the input of Said first triode for accentuating the 
decrease in current from said first triode 'at 
periods when signals are impressed thereon and 
an Output circuit for each of said triodes for utiliz 
ing the output energy from the amplifying sys 
tem. 

6. In a distortion reducing or producing sys 
tem, a vacuum tube amplifier, means for con 
necting the input of Said amplifier with a line 
Source of input signal energy, means for normally 
biasing Said triode positively to produce a current 
output therefrom in the absence of impressed 
Signals thereon, means responsive to impressed 
signals for decreasing the current flowing through 
Said amplifier, a second amplifier having its input 
circuit connected directly with the output from 
Said first amplifier, a resistor in the output cir 
cuit of said first amplifier for controlling the 
biasing potential upon said second amplifier, a 
resistor connected in the output circuit of said 
Second amplifier, and means connecting the out 
put of Said Second amplifier and the input of said 
first amplifier for utilizing the resistance drop 
through the output resistor of said second ampli 
fier for accentuating the rate of decrease of cur. 
rent in said first amplifier upon receipt of signal 
impulses, whereby the output current from the 
Second of said amplifiers is increased, and a load 
circuit for utilizing the output energy from each 
of said amplifiers. 

7. In an electronic relay system, a first thermi 
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onic relay, means for connecting a Source of sig 
nals to the input circuit of the thernionic relay, 
a second thermionic relay having its input circuit 
connected with the output circuit of the first 
thermionic relay, a capacity means connecting the 
output of the second thermionic relay with the in 
put of the first thermionic relay to trigger the 
first thermionic relay, and a load circuit con 

70 
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nected with the output of one of the thermionic 
relayS. 

8. A wave-shaping device comprising in com 
bination a pair of thermionic relays, means for 
supplying signals to the input of one of the 
thermionic relays, means for supplying the output 
energy of the signal controlled thermionic relay 
to the input circuit of a second thermionic relay, 
means for biasing the Second thermionic relay 
in accordance with the current flowing in the first 
relay, a capacity coupling between the Output of 
the second thermionic relay and the input of the 
first thermionic relay for triggering the first 
thermionic relay to accentuate response there 
from to impressed signals above a predetermined 
limiting value, and a load circuit connected with 

; the thernionic relayS. 
9. A relay system comprising an input circuit 

and an Output circuit, a pair of Cascade amplifying 
devices connected between the input and output 
circuits, means to supply signal energy from the 
input circuit to one of the amplifying devices, and 
means for feeding back energy from the second 
of said amplifying devices to the first of Said 
amplifying devices in phase with the supplied 
signals from the input circuit during time periods 
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when the supplied signal exceeds a predetermined 
threshold value, whereby the resulting signals in 
the output circuit vary abruptly in both direc 
tions between minimum and maximum amplitude 
for each change in intensity of the Supplied signal 
from the said predetermined threshold intensity 
value. 

10. The method of producing signals of con 
stant amplitude and wave shape in the output of 
an amplifying system including a plurality of 
thermionic relay tubes which comprises the steps 
of impressing amplitude modulated signalling im 
pulses upon the input circuit of One of the thermi 
onic relay tubes, amplifying the supplied signal 
ling impulses, feeding back to the input of the 
relay tube a portion of the amplified signal en 
ergy in phase with the signal impulses supplied 
thereto during time periods when the intensity of 
the signal energy exceeds a predetermined ampli 
tude value and producing thereby an abrupt 
change in the output energy from the relay tube 
system each time the amplitude of the Signal in 
pulses supplied to the input varies from the pre 
determined value. 

HENRY SHORE. 
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