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The present invention relates to an improved 
signal amplification control system and, more 
particularly, to such a system having an oscilla 
tion generator controlled in accordance With a 
predetermined characteristic of a signal to be 
amplified and controlling, in turn, the amplifica 
tion of a signal amplifier in the System. While 
the invention is of general application, it has 
particular utility as a noise suppressor System for 
silencing a modulated-carrier signal receiver dur 
ing intervals when the amplitude of received 
signals is below a predetermined value and the 
invention will, therefore, be described in that 
connection. 

It is desirable to incorporate in a modulated 
carrier signal receiver an arrangement for silenc 
ing the receiver during intervals when the signal 
input to the detector is below the predetermined 
level necessary for satisfactory reproduction, 
either because the received signal is near the pre 
Wailing noise level or because the receiver is con 
siderably misturned from a strong desired signal, 
in which latter case the reproduction of signals 
is also distOrted by such mistuning. 
The prior art noise suppression systems gener- * 

ally have used a suppressor tube arranged as a di 
rect current amplifier to amplify and apply to 
the amplification control electrode of a signal 
anplifier a control bias derived by rectification 
of received carrier signals. The polarity of the 
control bias is such that the amplifier is biased 
to cutoff, or blocked, during the intervals when 
the amplitude of the signal input to the detector 
is below a predetermined value. Noise suppres 
Sion Systems of this character have the disad- 3 
vantage that the range of control biases between 
that corresponding to the completely blocked and 
that corresponding to the completely unblocked 
condition of operation of the signal amplifier is 
relatively large So that received signals having 
a range of amplitudes which produce this range 
of control-bias potentials are translated by the 
signal amplifier with severe distortion due to the 
nonlinear characteristic of the amplifier in this 
region. A second and perhaps equally important 
disadvantage of such noise suppression Systems 
arises from the fact that either the cathode of 
the signal amplifier or that of the suppressor tube 
operates at all times at a relatively high unidirec 
tional potential with respect to ground, whereby 
there is not only a loss of otherwise available 
operating potential for the signal amplifier, but 
additionally there results a strain on the insula 
tion between the cathode and its heater, which 
normally is at ground potential. 
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To avoid the first-mentioned disadvantage of 
the prior art noise suppression Systems previously 
described, it has been proposed that an electro 
mechanical relay be used in conjunction with a 
suitable relay-control amplifier, the relay being 
so arranged in the control system that the signal 
amplifier operates either with full output when 
the amplitude of the signal input to the detector 
is above a predetermined value or is completely 
blocked when the amplitude is below the pre 
determined value. Such electromechanical relays 
must be designed to operate upon a very Small 
current and, therefore, involve a relatively deli 
cate and expensive construction. Among the dis 
advantages of such relays involving mechanical 
moving parts may be mentioned the fact that 
their operation is so sensitive as to be greatly 
impaired when the relay is subjected to external 
vibrations and mechanical shock, as occurs When 
the relay is used in mobile carrier-signal receiv 
ers. Mechanical relays have the further disad 
advantage that their operation is impaired when 
the relay is subjected to corrosive atmospheres, 
for example, atmospheres adjacent a body of 
salt water. This necessitates that the relay be 
enclosed within a hermetically sealed housing, 
thereby increasing the cost of the relay and add 
ing further disadvantages from the standpoint of 
adjustment and periodic servicing of the relay 
contacts. - 

It is an object of the present invention, there 
fore, to provide a signal amplification control 
system which, while of general application, is 
particularly suited for silencing a modulated 
carrier signal receiver during intervals when the 
amplitude of received signals is below a prede 
termined value or when the receiver is mistuned 
a predetermined amount from a strong desired 
carrier signal and one which avoids one or more 
of the disadvantages and limitations of the prior 
art systems. 

It is a further object of the invention to pro 
vide a signal amplification control System of sin 
ple arad inexpensive construction. Wherein a pre 
determined characteristic of a signal to be am 
plified controls the operation of an oscillation 
generator, the output of which controls, in turn, 
the amplification of a signal amplifier. 
In accordance. With the invention, a signal an 

plification control system comprises an input cir 
cuit adapted to have signals applied thereto, a 
vacuum-tube amplifier coupled to the input cir 
cuit, and a relaxation oscillator having a bias 
voltage-output amplitude characteristic which 
has an abrupt discontinuity at One value of bias   
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Voltage upon variation thereof in One sense and 
a Second abrupt discontinuity at another Value 
of bias Voltage upon Variation thereof in Opposite 
sense. The System also includes means responsive 
to a predetermined characteristic of the applied 
signals for deriving a bias voltage varying with 
the signal characteristic and for applying the de 
rived Woltage to the OScillator, and means re 
sponsive to the output amplitude of the Oscilla 
tor for controlling the amplification of the am 
plifier. 

In accordance with a preferred form of the in 
Wention, a signal amplification control system of 
the type described comprises a relaxation Oscil 
lator having a bias voltage-output amplitude 
characteristic which has an abrupt discontinuity 
at One Value of bias Voltage upon Variation there 
of in One Sense and a second abrupt discontinu 
ity at another Value of bias Voltage upon Vari 
ation thereof in opposite sense, each of the abrupt 
discontinuities dividing the characteristic into a 
relatively large output-amplitude portion and a 
relatively Small output-amplitude portion. The 
System includes means responsive to a predeter 
mined characteristic of applied signals for de 
riving a bias voltage varying with the signal 
characteristic and for applying the derived volt 
age to the Oscillator, and means responsive to 
the Small output and large output portions of the 
Oscillator characteristic for respectively permit 
ting normal amplification and reducing the am 
plification of the amplifier. 

For a better understanding of the present in 
vention, together with other and further objects 
thereof, reference is had to the following descrip 
tion taken in connection with the accompanying 
drawings, and its scope will be pointed out in 
the appended clains. 

Referring now to the drawings, Fig. 1 is a cir 
cuit diagram, partly schematic, of a complete 
carrier-signal receiver embodying the invention; 
and Fig. 2 is a circuit diagram representing a 
modified form of the signal amplification control 
System of the invention, perse. 

Referring now more particularly to Fig. 1, 
there is represented schematically a complete 
carrier-signal receiver of a conventional design 
embodying the present invention in a preferred 
form. In general, the receiver includes a radio 
frequency amplifier ?o having its input circuit 
connected to an antenna-ground system ff, 2 
and having its output circuit connected to an os 
Cillator-modulator f3. Connected in cascade 
With the oscillator-modulator 3, in the order 
named, are an intermediate-frequency amplifier 
4 of one or more stages, a combined detector, 
automatic amplification control System and first 
stage of audio-frequency amplification 5, one or 
more additional stages of audio-frequency ampli 
fication 6, and a Sound reproducer 7. The au 
tomatic amplification control system of unit 5 
is coupled in conventional manner over the con 
ductor indicated as A. W. C. to the input circuits 
of one or more of the tubes of the radio-frequen 
cy amplifier , the oscillator-modulator 3, and 
the intermediate-frequency amplifier 4. A sig 
nal amplification control System 8 has its input 
circuit coupled to the automatic amplification 
control System of unit 5 and its output circuit 
coupled to the input circuit of the audio-fre 
quency amplifier of unit 5 to control the am 
plification thereof in a manner presently to be 
described. 

It Will be understood that the Warious units 
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just described may, with the exception of the sig- 75 

2,264,018 
nal amplification control System 8, be of a con 
Ventional construction and operation, the details 
of Which are Well known in the art, rendering 
detailed description thereof unnecessary. Con 
sidering briefly the operation of the receiver as 
a whole, and neglecting for the moment the op 
eration of the signal amplification control sys 
tem 8 presently to be described, a desired car 
rier signal is selected and amplified by the radio 
frequency amplifier 0, converted to an interme 
diate-frequency carrier signal in the Oscillator 
modulator 3, amplified in the intermediate-fre 
quency amplifier 4, and detected by the detector 
of unit 5, thereby to derive the audio-frequency 
modulation components. The audio-frequency 
COmponents are, in turn, amplified in the audio 
frequency amplifier Stage of unit 5 and in the 
audio-frequency amplifier 6, and are reproduced 
by the Sound reproducer 7 in a conventional 
manner. An automatic amplification control 
bias derived in unit 5 is effective to control the 
amplification of one or more of the units ), 3, 
and 4 to maintain the signal input to unit 5 
Within a relatively narrow range for a wide range 
Of received signal intensities. 

Referring now more particularly to the portion 
of the System embodying the present invention, 
the signal amplification control system 8 in 
cludes a Source of oscillations comprising an oscil 
lation generator 9 which may be of any well 
known type, but is shown as a single-tube multi 
Vibrator of the type disclosed in United States 
Letters Patent No. 2,203,519, granted June 4, 
1940, to Madison Cawein. Briefly, the generator 
comprises a vacuum tube 20 of the pentode type 
having its Screen and suppressor grids directly 
coupled together through a condenser 22, the 
Suppressor grid being provided with a grid leak 
30. The screen grid and anode of the tube 20 
are energized from a source of space current 
--B through suitable load resistors 23, 24, re 
Spectively. A condenser 2 is connected between 
the anode and ground, the condenser being pe 
riodically and alternately charged through the 
anode load resistor 24 from the space current 
Source --B and discharged through tube 20. A 
Cathode-bias resistor 34 is included in the cath 
Ode lead to provide from space current of tube 
20 a bias for the control electrode. The control 
grid of Vacuum tube 20 is coupled through a 
time-constant circuit comprising series resistors 
25, 26 and a shunt condenser 27 to the adjustable 
contact of a voltage divider 29 connected across 
the Output of the automatic amplification con 
trol System of unit 5. The higher audio-fre 
quency components which appear in the output 
of the automatic amplification control system 
are coupled to the control grid of tube 20 through 
a condenser 28. A negative-bias potential is de 
Veloped across the suppressor grid-leak resistor 
30 when the tube 20 is generating oscillations; 
this potential is applied through a filter network 
comprising series resistors 31, 32 and a shunt 
condenser 33 to the control grid of a vacuum 
tube 35. The tube 35 is connected to form the 
first stage of audio-frequency amplification of 
unit 5, its input circuit having audio-frequency 
Signals applied thereto through a coupling con 
denser 38 from a volume control load resistor 
39 of the detector of unit 5. A switch 36 is 
included in the cathode circuit of tube 20 and is 
preferably so mechanically connected to the ad 
justable contact of voltage divider 29, as indi 
cated by the broken line 37, that the switch is 
opened upon movement of the adjustable contact 
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to the limit of its travel corresponding to ann 
plification control by control system 8 only on 
carrier signais of minimum intensity. Opening 
the switch 36 effectively de-energizes the control 
System 8 and removes its control over the re 
ceiver output. 
In considering the operation of the circuit just 

described, reference may be had to the afore 
mentioned Patent 2,203,519 for a description of 
the detailed operation of the oscillation genera 
tor f9. Briefly, however, for purposes of the 
present description of the System operation it 
may be stated that the anode current of gen 
erator 9 is of pulse wave form and that the 
generator generates a voltage of saw-tooth Wave 
form across the condenser 2 in its output cir 
cuit. During the time when this occurs, the 
Oscillations of the anode circuit cause a poten 
tial of pulse Wave form to be produced in the 
circuit of the screen grid which potential is ap- : 
plied through condenser 22 to develop across the 
SuppreSSOr-grid resistor 39 an alternating poten 
tial having Small positive half-cycles and rela 
tively large negative half-cycles. This particular 
type of generator possesses the important char 
acteristic that the amplitude of the output saw 
tooth Oscillations developed and the grid bias 
developed across grid resistor 39 by grid recti 
fication are substantially independent of varia 
tions of anode potential and, insofar as the pres 
ent invention is concerned, may be said to be 
Substantially independent of variations of bias 
applied to the input electrodes of the generator. 
The generator possesses the additional important 
characteristic that the generation of oscillations 
is Suddenly terminated when the negative-bias 
ing potential applied to its control grid exceeds 
a predetermined magnitude and the generator 
remains inactive until such negative bias is re 
duced to a value lower than that at which the 
generator ceased to oscillate. Thus, this type of 
CScillator has, more or less inherently, the prop 
erty of either oscillating strongly or not at all, 
and changes in the magnitude of the control 
grid bias do not appreciably change, insofar as 
the desired operation of the present invention is 
Concerned, the amplitude of the generated oscil 
lations except by a form of Switch action from 
Zero amplitude to full amplitude, or vice versa. 
Therefore, the speed of control of generator 9 
is controlled only by the effective time constant 
of its input circuit comprising voltage divider 29 
and the circuit elements 25, 28, and 27, and 
the time constant of its output circuit compris 
ing the circuit elements 3, 33, 32, 33, and 39. 
These time constants can be made so small that, 
to the ear, the operation is substantially instan 
taneous. It follows, from the definite "on-off' 
action of the amplification control system 8, 
that there is no transition period where genera 
tor 9 is partially operating. Since it is the pres 
ence of a transition region which causes distor 
tion at a critical carrier-signal intensity with 
conventional noise-suppressor systems, it is ap 
parent that the amplification control system of 
the present invention is free from such distor 
tion. 

Obviously, there also can be no undesirable 
Volume control effect when the bias on the first 
stage of amplification of unit 5 is either normal 
or far beyond cutoff. This further advantage of 
the present invention follows from the lack of a 
transition region. 
The bias derived by the automatic amplifica 

ion control System of unit 5 Varies in magni 
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tide directly with the intensity of received sign 
nals applied to the input circuit of unit 5. This 
control bias is applied as a negative bias to the 
control grid of vacuum tube 29 to modify the 
operation thereof. The automatic amplification 
control system of unit 5 thus comprises means 
responsive to the amplitude characteristic of sig 
nails applied to the input circuit of unit 5 for 
deriving a bias Voltage varying therewith and 
for applying the derived voltage to the gen 
erator 9 to modify the operation thereof. As 
sume now that the intermediate-frequency car 
rier signals applied to the input circuit of unit 
i5 have an amplitude less than the predeter 
mined value required to derive an automatic ams 
plification control bias of sufficient magnitude 
to prevent generator 9 from generating oscilla 
tions. There is consequently developed across 
grid resistor 3 a relatively high negative poten 
tial. The average value of this potential is de 
rived by the filter 3, 32, 33 and, upon applica 
tion to the control grid of the audio-frequency 
anaplifier of unit 5, is sufficiently large to bias 
the latter beyond cutoff, thus causing the ampli 
fier to block. Since the amplifier of unit 5 is 
biased not only to cutoff but, as stated, beyond 
cutoff, any relatively small variations of ampli. 
tude of the generated oscillations caused by lesser 
values of the amplification control bias do not 
affect the blocked condition of the amplifier once 
Such condition has been established. Conse 
quently, no audio-frequency signals are trans 
lated by the audio-frequency amplifier under 
these conditions and the receiver is effectively 
Silenced. 
Now assure that the amplitude of the inter 

mediate-frequency carrier signals increases some 
what above the predetermined value first as 
Sumed. The derived automatic amplification 
control bias becomes correspondingly larger and 
is now Sufficient to terminate the generation of 
oscillations by generator 9. The potential de 
veloped across resistor 39 thereupon disappears 
and the audio-frequency amplifier of unit 5 now 

is operates with full output, thereby supplying 
audio signals to the audio-frequency amplifier 
6 and sound reproducer . Reproduction of 

the received carrier signals continues until the 
amplitude of the interimediate-frequency carrier 
signals again decreases, as by fading or by reason 
of the detuning of the receiver therefrom, below . 
the predetermined value at which generator 9 
may oscillate. The generator 9 generally does 
not again oscillate, however, until a noise pulse 

5 or other pulse of energy is applied to its control 
grid through the condenser 28. When this oc 
Cu2S, the generator Suddenly breaks into oscilla 
tion and a bias is immediately developed across 
the grid resistor 3, thereby silencing the receiver 
output. The Suppressor grid and its circuit ele 
ments including grid resistor 35 thus comprise 
means responsive to the output amplitude of 
the generator 9 for controlling the audio-fre 
quency amplifier stage of unit 5 to reduce the 
amplification thereof with increasing values of 
Oscillation amplitude. Furthermore, it is evi 
dent that this is accomplished in accordance 
With the present invention by providing in the 
amplification control system 3 a relaxation os 
Cillator- having a bias voltage-output amplitude 
characteristic which has an abrupt discontinuity 
at one value of bias voltage upon variation there 
of in one sense and a second abrupt discontinuity 
at another Value of bias voltage upon variation 
thereof in opposite sense, means responsive to 
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the output amplitude of the oscillator for Con 
trolling, in accordance with the amplitude of 
generated oscillations, the amplification of the 
controlled amplifier, and means responsive to the 
amplitude characteristic of applied signals in 
either of two ranges of values for developing 
bias voltages in excess of the higher of the afore 
said bias-Voltage values or less than the afore 
said other of the bias-Voltage values and for 
applying the bias voltages to the oscillation gen 
erator 9. 
As descriptive of the bias voltage-output am 

plitude characteristic, or simply the oscillator 
characteristic, of the relaxation oscillation gen 
erator 9, it may be said that its characteristic 
has substantially Zero value for values of bias 
Voltage greater than the smaller of the two bias 
voltage values which cause abrupt discontinuities 
in its characteristic when the bias voltage varies 
in the sense corresponding to decreasing values 
of the signal characteristic. Each of the abrupt 
discontinuities of the oscillator characteristic di 
vides the characteristic into a relatively large 
output-amplitude portion and a relatively Small 
output-amplitude portion. The means respon 
sive to the output amplitude of the oscillator for 
Controlling the amplification of the amplifier of 
unit 5 is responsive to the large output-ampli 
tude portion of the oscillator characteristic for 
reducing the amplification of, or even blocking, 
the amplifier and is responsive to the small out 
put-amplitude portion of the characteristic for 
permitting normal amplification of the amplifier. 
The setting of the voltage divider 29, which 

determines the predetermined amplitude of the 
carrier signals necessary to terminate the gener 
ation of oscillations by generator 9, is prefer 
ably adjusted to silence the output of the re 
ceiver at or near the prevailing background noise 
level. By suitable selection of the value of re 
sistance of the voltage divider 29, the carrier 
signal intensity at which the amplification con 
trol System 8 becomes operative to silence the 
output of the receiver may be any selected one 
in a wide range of intensities extending from 
very Weak to very strong carrier signals applied 
to unit 5. 
From the above-described operation of the in 

vention, it will be apparent that the amplifica 
tion control system of the invention has the 
important advantage that the generation of os 
cillations by generator 9, when once terminated 
by the control potential applied to its control 
electrode, Will not start up again when the con 
trol potential is reduced unless noise is present : 
and, even then, Only when the noise peaks are 
considerably greater than the carrier-signal am 
plitude. This means that when, for example, 
the voltage divider 29 is so adjusted that a rela 
tively strong carrier signal applied to unit 5 is 
required to terminate the generation of oscilla 
tions by generator i9, the generation of oscilla 
tions once terminated does not begin again until 
the strength of the carrier signal is well below 
the level of moderate noise. This permits the 
received carrier signal to be reproduced without 
interruption in the event that the carrier signal 
exhibits only moderate fading. 
Since noise pulses or similar pulses of energy 

are necessary to shock the generator 9 back 
into oscillation when the carrier signal applied 
to unit 5 becomes weak or is absent, it follows 
that the extent to which noise peaks can exceed 
the carrier-signal amplitude without silencing 
the output of the receiver is subject to a wide 
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degree of control by suitable choice of the Values 
of the condenser 28 and resistor 25. 
As illustrative of a specific embodiment of the 

invention, the following circuit constants are 
given for the embodiment of the invention shown 
in the drawings: 
Vacuum tube 20------------------- Type 6SJ7 
Woltage-divider resistor 29.------ ohms. - 500,000 
Resistor 23--------------------- do---- 68,000 
Resistor 24--------------------- do---- 50,000 
Resistor 25--------------------- do---- 10,000 
Resistor 26----------------megohms.-- 2 
Resistor 30--------------------- do---- 1. 
Resistor 3---------------------do---- 3 
Resistor 32--------------------- do---- 10 
Resistor 34-------------------- ohms.-- 220 
Load resistor 39------------megohm-- 1. 
Condenser 2------ micro-microfarads-- 2000 
Condenser 22-------------------do---- 3000 
Condenser 21------------------- do---- 3000 
Condenser 28------------------- do---- 300 
Condenser 33-------------microfarad-- 0.01 
Condenser 38------------------- do---- 0.00 
FB ---------------------------volts-- 200 
Fig. 2 is a circuit diagram representing a modi 

fied form of the invention which is essentially 
Similar to the arrangement of Fig. 1, similar cir 
cuit elements being designated by similar refer 
ence characters, except that there is provided a 
different form of means responsive to a char 
acteristic of the oscillations generated by gen 
erator 9 for deriving the control-bias potential 
Which is utilized to control the audio-frequency 
amplifier of unit 5. The output circuit of gen 
erator 9 is coupled through a condenser 4), the 
Valve of which is not critical but may be of the 
order of 100 micro-microfarads, to one of the 
diode rectifier anodes of vacuum tube 35. A 
diode load resistor 4?, the value of which may be 
of the Order of 1 megohm, is connected between 
this diode anode and ground. There is thus de 
Veloped across the resistor 4, by peak rectifica 
tion of the Oscillations generated by generator 
f3, a negative unidirectional potential which is 
applied, as in the Fig. 1 arrangement, through 
the filter network 3, 32, and 33 to the input cir 
cuit of the audio-frequency amplifier stage of 
unit 5 to control the amplification thereof. The 
Operation of this modified form of the invention 
is otherwise essentially similar to that of the Fig. 
1 arrangement and will, therefore, not be re 
peated. 
From the foregoing description of the inven 

tion, it Will be evident that a carrier-signal re 
ceiver embodying the invention has the advan 
tages that the high negative potential output of 
the oscillation generator is substantially con 
stant for all such values of input control-bias po 
tential as permit the generator to oscillate, and 
is more than sufficient when produced to block 
the controlled audio-frequency amplifier, where 
by the output of the receiver is either completely 
On or completely off and there is no intermediate 
range within which a distorted output can occur. 
Additionally, all tubes including the first audio 
frequency tube operate with their cathodes sub 
stantially at ground potential. The automatic 
amplification control system of the invention is 
of simple circuit arrangement, is relatively in 
expensive, and is of sufficiently sturdy construc 
tion that its operation is not impaired by me 
chanical vibration or shock of the type usually 
encountered in mobile equipment. 
While there has been described what is at 
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present considered to be the preferred embodi 
ment of this invention, it will be obvious to those 
skilled in the art that various changes and modi 
fications may be made therein without departing 
from the invention, and it is, therefore, aimed in 
the appended claims to cover all such changes 
and modifications as fall. Within the true spirit 
and Scope of the invention. 
What is claimed is: 
i. A signal amplification control system com 

prising, an input circuit adapted to have signals 
applied thereto, a vacuum-tube amplifier coupled 
to Said input circuit, a relaxation oscillator hav 
ing a bias Voltage-output amplitude character 
istic Which has an abrupt discontinuity at one 
Value of bias Voltage upon variation thereof in 
One Sense and a second abrupt discontinuity at 
another value of bias Voltage upon variation 
thereof in Opposite sense, means responsive to a 
predetermined characteristic of applied signals 
for deriving a bias Voltage varying with said sig 
nal characteristic and for applying said voltage 
to Said oscillator, and means responsive to the 
output amplitude of said oscillator for controlling 
the amplification of said amplifier. 

2. A signal amplification control System com 
prising, an input circuit adapted to have signals 
applied theretO, a Vacuum-tube amplifier coupled 
to Said input circuit, a relaxation oscillator hav 
ing a bias Voltage-output anplitude character- S 
istic which has an abrupt discontinuity at one 
value of bias Voltage upon variation thereof in 
One Sense and a second abrupt discontinuity at 
another Value of bias Voltage upon Variation 
thereof in opposite sense, means responsive to a 
predetermined characteristic of applied signals 
for deriving a bias Voltage varying with said sig 
nal characteristic and for applying Said Voltage 
to Said oscillator, said oscillator characteristic 
having Substantially Zero value for Valles of bias 
Woltage greater than the Smaller of Said two 
Values upon Variation of said bias Voltage in the 
Sense corresponding to decreasing Values of Said 
Signal characteristic, and means responsive to the 
Output amplitude of said oscillator for controlling 
the amplification of Said amplifier. 

3. A Signal annplification control system com 
prising, an input circuit adapted to have signals 
applied thereto, a vacuum-tube amplifier coupled 
to Said input circuit, a relaxation Oscillator haW 
ing a bias Voltage-output amplitude characteristic 
Which has an abrupt discontinuity at One Value 
of bias Voltage upon Variation of one sense and 
a second abrupt discontinuity at another Value 
of bias Voltage upon variation thereof in opposite 
Sense, means responsive to a predetermined chair 
acteristic of applied signals in either of tWO 
ranges of Walues for developing bias Voltages in 
eXcess of the higher of Said Walues or less than 
the other of Said Values and for applying said 
Voitages to Said oscillator, and means responsive 
to the Output amplitude characteristic of said os 
cillator for controlling in accordance With the 
amplitude of generated Oscillations the amplifica 
tion of Said amplifier. 

4. A signal amplification control System com 
prising, an input circuit adapted to have signals 
applied thereto, a, Vacuum-tube amplifier coupled 
to said input circuit, a relaxation oscillator hav 
iing a bias Voltage-output amplitude character 
istic Which has an abrupt discontinuity at one 
Walue of bias Voltage upon Wariation thereof in 
one sense and a second abrupt discontinuity at 
another value of bias Woltage upon variation there 
of in opposite sense, each of said abrupt discon 
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tinuities dividing said characteristic into a rela 
tively large output amplitude portion and a rela 
tively small output amplitude portion, means re 
Sponsive to a predetermined characteristic of ap 
plied signals for deriving a bias voltage varying 
With said signal characteristic and for applying 
said Voltage to saidoscillator, and means respon 
Sive to the large output portion of said oscillator 
characteristic for reducing the amplification of 
Said amplifier, 

5. A signal amplification control system com 
prising, an input circuit adapted to have signals 
applied thereto, a vacuum-tube amplifier coupled 
to Said input circuit, a relaxation oscillator hav 
ing a bias Voltage-output amplitude character 
istic which has an abrupt discontinuity at one 
Value of bias Voltage upon variation thereof in 
One Sense and a second abrupt discontinuity at 
another value of bias voltage upon variation 
thereof in opposite sense, each of said abrupt dis 
continuities dividing said characteristic into a 
relatively large output amplitude portion and a 
relatively Small output amplitude portion, means 
responsive to the amplitude characteristic of ap 
plied Signals for deriving a bias voltage varying 
With Said signal characteristic and for applying 
Said Voltage to said oscillator, and means respon 
sive to the large output portion of said oscillator 
characteristic for blocking said amplifier. 

6. A signal amplification control system com 
prising, an input circuit adapted to have signals 
applied thereto, a vacuum-tube amplifier coupled 
to Said input circuit, a relaxation oscillator hav 
ing a bias Voltage-output amplitude character 
istic which has an abrupt discontinuity at one 
Value of bias Voltage upon variation thereof in 
One Sense and a second abrupt discontinuity at 
another Value of bias voltage upon variation 
thereof in Opposite Sense, each of said abrupt dis 
continuities dividing said characteristic into a 
relatively large output amplitude portion and a 
relatively Small output amplitude portion, means 
responsive to the amplitude characteristic of ap 
plied signals for deriving a bias voltage varying 
With Said signal characteristic and for applying 
Said voltage to said oscillator, and means respon 
sive to the Small output and large output portions 
of Said oscillator characteristic for respectively 
permitting normal amplification and reducing the 
amplification of said amplifier. 

7. A signal amplification control system com 
prising, an input circuit adapted to have signals 
applied thereto, a vacuum-tube amplifier coupled 
to said input circuit, a relaxation oscillator hav 
ing a bias Voltage-output amplitude character 
istic which has an abrupt discontinuity at one 
Value of bias Voltage upon variation thereof in 
One Sense and a second abrupt discontinuity at 
another value of bias voltage upon variation 
thereof in opposite sense, means responsive to a 
predetermined characteristic of applied signals 
for deriving a bias Voltage varying with said sig 
nal characteristic and for applying said voltage 
to Said OScillator, means for rectifying oscilla 
tions generated by said oscillator to derive a uni 
directional control-bias potential, and means for 
utilizing said control-bias potential to control the 
amplification of said amplifier. 

8. A signal amplification control system com 
prising, an input circuit, adapted to have signals 
applied thereto, a vacuum-tube amplifier coupled 
to said input circuit, a relaxation oscillator hav 
ing a bias Voltage-output amplitude character 
istic Which has an abrupt discontinuity at one 
value of bias Voltage upon variation thereof in 
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One sense and a second abrupt discontinuity at 
another value of bias voltage upon variation 
thereof in opposite Sense, said oscillator having 
a circuit for developing a relatively high nega 
tive-bias potential varying with said oscillator 
characteristic, means responsive to a predeter 
mined characteristic of applied signals for de 
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riving a bias voltage varying with said signal 
characteristic and for applying said Woltage to 
said OScillator, and means responsive to said bias 
potential for controlling the amplification of said 
amplifier. 
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