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My invention relates to signal amplifiers and 
in Ore particularly to an improved signal ampli 
fier arrangement which operates to reduce the 
effect in the amplifier output circuit of static and 
transient noise impulses which may be supplied 
With signal oscillations to the input circuit of the 
amplifier. 
The present trend in amplifier design is to 

Ward greater amplifier output for a given signal 
input with a given type of electron discharge de 
Vice. This is especially true in the present day 
design of radio receiver amplifiers. In the past, 
When the output of receivers was only slightly 
more than the level at which a normal person 
Would care to listen to a program and an abnor 
mal amount of transient noise impulses originat 
ed in or was supplied to the input circuit of a 
receiver, it was not amplified beyond the limited 
extent of the available range of the receiver am 
plifier. Furthermore, the frequency response of 
the prior art receivers Was in general quite lim 
ited. With the extended low and high frequency 
response now obtainable in a receiver having a 
maximum Sound Output of perhaps 20 to 50 
Watts, there is the very great possibility of pro 
ducing large sound outputs of undesirable high 
frequency noise components when a person is 
listening to a signal at a low Wattage level and a 
transient or static crash impulse excites to full 
power output the audio amplifier of the receiver. 
An object of my invention is to provide in a 

signalling apparatus an amplifier arrangement 
capable of producing a maximum of undistorted 
signal output with a minimum amount of high 
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frequency transient noise output. 
A further object of my invention is to provide 

an amplifier of an improved and simplified de 
sign which, in operation, greatly reduces the dis 
turbing effects of static and the like transient 
disturbances, and one having an improved per 
formance with increased economy of operation. 
Another object of my invention is to provide 

in an amplifier a control circuit for controlling 
concurrently both the anode and the grid bias 
ing potentials Supplied to an electron discharge 
device included in the amplifier thereby to con 
trol and limit the maximum amplitude of both 
signal oscillations and transient noise peaks 
which pass through the amplifier stage, and my 
invention contemplates that a component of the 
amplifier output signal may itself determine and 
control the amplifier in a manner to limit the 
amplitude of transient noise peaks to that of the 
maximum amplitude of the signal oscillations at 
a given time. 

(C. 179-171) 
A further object of my invention is to provide 

in an amplifier a control circuit arrangement by 
Which the anode potential Supplied to an elec 
tron discharge device included in the amplifier 
is controlled in a manner to change the poten 
tial either by manual means or by automatic 
means or by both manual and automatic means 
in direct proportion to changes in the strength 
of signals Supplied to the input circuit of the 
amplifier. 
The novel features which I believe to be chair 

acteristic of my invention are set forth with par 
ticularity in the appended claims. My invention 
itself, however, both as to its organization and 
method of Operation, together With further ob 
jects and advantages thereof, may best be un 
derstood by reference to the following descrip 
tion taken in connection. With the accompanying 
drawing in which Fig. 1 illustrates an embodi 
ment of my invention; Figs, 2 and 3 are graphs 
used in explanation of the operation of this em 
bodiment of my invention; Figs. 4, 5, and 6 are 
modifications of my invention, and Figs. 7 and 
8 are graphs used in explanation of the opera 
tion of these modifications. 

Referring particularly to Fig. 1 of the draw 
ing, my invention is illustrated as embodied in 
the first stage of audio frequency amplification 
of a signalling apparatus. Modulated radio fre 
quency Oscillations are supplied through an in 
put transformer 0 to an electron discharge diode 
rectifier . The device has an anode 2 and 
a cathode 3 connected in series, circuit includ 
ing a load resistor 4 and a secondary winding 
5 of the transformer O. A condenser 6 tunes 

the secondary winding 5 of the transformer ) 
to the frequency. of the input signal oscillations. 
The diode rectifies the modulated radio fre 

quency oscillations supplied through the trans 
former 0 and the modulation components ap 
pear as alternating potentials superimposed up 
on a unidirectional potential across the diode 
load resistor 4. A portion of the alternating 
current potential is supplied through a con 
denser 8. to a control grid. 9 of an electron dis 
charge device 20. The device 20 has an anode 2 f 
connected in an output circuit which includes the 
primary winding 22 of an audio frequency trans 
former 23, a variable resistor 24, a by-pass Con 
denser 7, and a source of anode potential, not 
shown, whose positive terminal is connected to 
the conductor 25 and whose negative terminal 
is connected to the conductor 26. The device. 20 
additionally includes a cathode 27 which is con 
nected to the conductor 26 through a parallel 
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2 
connected cathode biasing resistor 23 and con 
denser 29. The flow of anode current through 
the device 20 produces a unidirectional biasing 
potential across the resistor 28 which is supplied 
through a resistor 3 to provide a negative bias 
for the grid 3. A secondary winding 3 of the 
audio frequency transformer 23 is connected to 
additional apparatus, not shown, which may in 
clude additional stages of audio frequency ann 
plification and a translating device. 
The Operation of this embodiment of my in 

Vention Will now be explained by the aid of Figs. 
2 and 3 Of the drawing. Fig. 2 illustrates graphi 
cally the characteristic curves of the electron dis 
charge device 20 employed in my audio fre 
quency Stage of amplification and shows the 
anode current of the discharge device plotted as 
Ordinates With the anode voltage plotted as ab 
Scissa S. The several curves AB, A'B', etc., repre 
Sent the relation between the anode current and 
the anode potential for the discharge device for 
Varying Values of negative biasing potential sup 
plied to its control grid 9. The curve AB is for 
a Zero bias While the curves A'B', etc., represent, 
the anode current and potential relations for in 
Creasingly equal increments of negative bias sup 
plied to the grid. Since the potential drop across 
the resistor 28 varies in direct proportion to the 
anode Current, the curve AC of Fig. 2 represents 
the locus Of the grid biasing potentials as a func 
tion of the potential supplied to the anode 2 of 
the device 20. The lines EF, E'E', etc., represent 
in a manner Well known in the art the load lines 
for the discharge device 2), the slope of the load 
lines being a function of the output circuit in 
pedance determined by the particular electron 
discharge device employed in the amplifier cir 
Cuit. The anode SWing of the device 20 is limited 
to the length of the line EF, EF', etc. (the length 
Of which is a function of the anode potential), 
being limited at the axis of abscissa by the anode 
current Cut-off and at the line AB by grid cur 
rent flowing through the resistor 30, the grid 
current limiting the grid potential. It can be 
shown that the correct bias on the grid 9 to 
provide equal anode Swings about the line AC of 
Fig. 2 is substantially maintained for wide varia 
tions of the plate potential by the use of the 
cathode biasing resistor 28 and parallel connected 
condenser 29, 

It Will now be evident that by changing the 
value of the anode circuit resistor 24, the anode 
potential Supplied to the anode 2 of the device 
29 may be controlled at will to control the length 
of the load line EF, E'F', etc., thereby to limit 
the maximum amplitude of signal or noise oscilla 
tions which may pass from the input to the out 
put circuit of the discharge device 2). Referring 
to Fig. 3, the broken line GH represents the maxi 
mum amplitude Which signal or noise oscillations 
may have for a particular setting of the resistor 
24. If the amplitude represented by the line GH 
is sufficiently high that the signal oscillations, 
Whose envelope is represented by a Solid line I, 
do not exceed the amplitude GH, then the signal 
OScillations Will be faithfully reproduced in the 
Output circuit of the amplifier. However, when 
a transient noise impulse, represented by Fig. 3 
by the curve L, is supplied with the signal oscilla 
tions to the input circuit of the amplifier, the 
maximum amplitude of the noise impulse occur 
ring in the output circuit of the amplifier is lim 
ited to the amplitude GH, as shown by K. If it 
Were not for the amplitude limiting action of the 
amplifier stage, the noise impulse Would appear 
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in the output circuit of the amplifier with an 
amplitude I greatly in excess of the maximum 
amplitude of the Signal Oscillations and Would be 
reproduced in a loud Speaker Connected to the 
Output of the amplifier as a loud burst Or crash 
of static, The effect of transient noise impulses 
of this nature is thus effectively reduced by the 
limiting action of an amplifier constructed in 
accordance With my invention. 
In the preferred embodiment of my invention 

the movable arm 32, which contacts the load re 
Sistor 4, and the movable arm 33, which changes 
the value of the resistance of the resistor 24, are 
mechanically connected together for Unicontrol 
Operation. This mechanical interconnection. Of 
these controls is indicated in Fig. 1 by the broken 
line 34. The mechanical connection is Such that 
movements of the contact 32 to the upper end 
Of the resistOr 14, to increase the audio output 
of the amplifier, is accompanied by a correspond 
ing decrease in the Value of the resistor 24 there 
oy to effect an increase in the magnitude of the 
potential supplied to the anode 2 of the device 
2. The length of the load line EF is thus au 
tOmatically increased as the strength of the signal 
oscillations supplied to the control grid 9 of 
the device 20 is increased by movement of the 
contact 22 to the upper end of the resistor f4 
With the result that the signal OScillations are 
faithfully reproduced without distortion in the 
output circuit of the amplifier, yet the transient 
noise impulses are limited to the maximum 
amplitude of the signal OScillations Supplied to 
the amplifier stage. Where the received signal 
is subject to fading, the automatic Volume control 
of the high frequency amplifier, not shown, but 
which precedes the audio frequency amplifier 
stage, shown, should have a rather flat charac 
teristic for optimum noise reduction. 

Fig. 4 represents a modification of Iny inven 
tion in Which elements Corresponding to like ele 
ments of Fig. are designated by like reference 
characters. In this modification, the Secondary 
3 of the audio frequency transformer 23 is center 
tapped, the center tap being connected to the 
cathode 35 and the cathode 36 respectively of a 
pair of electron discharge devices 37, 38. The 
Cuter terminals of the Winding 3 are each re 
spectively connected to a control grid 39, 4 of 
the discharge devices. 37, 38. The discharge de 
vices 37, 38 have respective anodes 4, 42 which 
are connected to the output audio frequency 
transformer 43 to provide a push-pull stage of 
amplification in a manner Well known in the 
art. Anode potential is supplied to the anodes 
4 and 42 by a connection of the conductor 25 
to the center tap of the primary winding 44 of 
the transformer 43. A condenser 45 maintains 
the center tap of the Winding 44 at cathode po 
tential for currents of audio frequencies. The 
secondary winding 46 of the transformer 43 is 
connected to a translating device 4, here shown 
by way of example as a loud Speaker. 
The cathodes 35 and 36 of the respective dis 

charge devices 37, 38 are connected to the nega 
tive terminal 26 of the anode potential Supply 
through a resistor 48. A condenser 49 is con 
nected in shunt to the resistor 48, the condenser 
49 having a capacity to provide a low impedance 
in comparison to that of the resistor at twice 
the IOWest audio frequency Supplied to the an 
plifier, and yet to have a high impedance at 
syllabic frequencies. By Syllabic frequencies are 
neant that range of frequencies fron Zero to 
approximately 30 cycles per Second, which fre 
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quency range is substantially that of the occur 
rence of the syllables in ordinary speech. It 
will be recognized that this range of frequencies 
is below the range occupied by voice and music 
frequencies. 
An additional electron discharge device 50 has 

a control grid 5 and a cathode 52 connected 
across the terminals of the resistor 48. The de 
vice 50 has an anode 53 to which anode potential 
is supplied through the resistor 24, and a re 
Sistor 54. 
The operation of this embodiment of my in 

vention will now be considered. The potential 
which appears across the resistor. 48 and par 
allel connected condenser 49 has a direct current 
component and an alternating current Com 
ponent of syllabic frequency. This potential 
controls the bias of the grid 5 of the device 50 
thereby to control the anode current consumed 
by this device through the resistors 54 and 24 
from the positive terminal 25 of the anode po 
tential supply. It will be recognized that the 
electron discharge devices 37 and 38 are con 
nected in well known manner as a class B power 
amplifier whose average anode current increases 
approximately linearly with increases of input 
signal strength. During periods of low signal 
strength, the average anode current of the power 
amplifier is relatively small and the control grid 
5 of the device 50 consequently has a small 
negative bias. The anode current of the device 
59 at this time is relatively large and in flow 
ing through the resistor 24 produces across this 
resistor a large Voltage drop which in turn 
greatly reduces the anode potential supplied to 
the anode 2 of the electron discharge device 2. 
The length of the load line EF (Fig.2) for the 
device 29 is therefore greatly decreased during 
periods of low modulation of the received signal 
or low audio volume. The reduction of the per 
missible anode swings of the device 20 as in the 
Fig. 1 arrangement, though in an entirely auto 
matic manner, accomplishes the reduction of the 
maximulin amplitude of oscillations which may 
pass through the first stage of audio frequency 
amplification to provide during soft passages of 
a musical score or during lulls in the program a 
condition of quiet reception. 
As soon as the strength of the audio signal 

increases, the anode current of the discharge 
devices 37, 38 correspondingly increases to cause 
an increase in the magnitude of the potential 
appearing across the resistor 48. The grid 5f 
of the device 50 thereupon is biased more nega 
tively to effect an increase in the anode to cath 
ode impedance of the device 5 and a decrease 
in the value of its anode current. The decreased 
anode current results in a corresponding decrease 
in the potential drop appearing acroSS the re 
sistor 24 with the result that the anode potential 
supplied to the anode 2 of the device 20 in 
creases and the length of the load line EF for 
this device becomes longer. The stronger audio 
frequency signal oscillations thereupon appear 
reproduced without distortion in the anode cir 
cuit of the device 20. It is possible by a suitable 
choice of values for the resistors 24 and 54 for 
use with the particular electron discharge de 
vices employed to obtain at all times an auto 
matically varying threshold of limiting just above 
the peak amplitudes of the audio signal. This 
choice of values may readily be made by one 
skilled in the art. 
The automatic change in the amplitude of the 

limiting action of the Fig. 4 arrangement is illus 

3 
trated graphically in Fig. 7. The broken line 
M. represents the instantaneous limiting action 
and therefore the maximum amplitude of Oscil 
lations which may appear in the output circuit 
of the device 20. The extent of this limiting 
action varies, of course, with the strength at 
any given instant of the syllabic frequency Com 
ponent appearing across the resistor 48 in the 
output circuit of the devices 37 and 38. The 
envelope of the syllabic frequency component is 
represented in Fig. 7 by the solid line N. A tran 
sient static impulse occurring at the time t1 is 
limited in amplitude to the value P. Without 
the limiting action, this static impulse would ap 
pear in the output circuit with the amplitude 
K. A second transient signal impulse appear 
ing at the time t2 is limited to a Smaller ampli 
tude S since the strength of the syllabic fre 
quencies appearing in the output circuit at the 
time t2 is Smaller than at the time ti. It Will 
thus be evident that an amplifier constructed in 
accordance With this embodiment of my inven 
tion faithfully reproduces all of the signal oscil 
lations (With the exception of the first few 
oscillations at the beginning of a Syllable which, 
in practice, I have found does not impair the 
quality of either speech or music) while at the 
same time greatly reducing during quiet periods 
in the radio program the effects in the receiver 
output of the transient static impulses. 

Fig. 5 illustrates an additional modification of 
my invention. In this modification, the audio 
frequency signal oscillations are supplied 
through an input audio frequency transformer 
55 to a pair of electron discharge devices 56, 
57 whose respective grid electrodes 58, 59 and 
cathodes 6a, 6 are connected in push-pull man 
ner to the Secondary 62 of the transformer. A 
respective cathode biasing resistor 63, 64 is in 
cluded in the cathode circuit of each of the 
devices 56, 57 to provide a negative bias for 
the respective control grids 58, 59. These de 
vices operate as class A amplifiers. The re 
sistors 53, 64 are equal (or adjustable) and per 
mit each of the devices 55, 6 to self-bias itself 
correctly so that the anode currents are more 
readily balanced for hum and distortion cancel 
lation. Each tube as thus connected and biased 
Operates along the curve AC of Fig. 2 in the man 
ner of the device 20 of the Figs. 1 and 4 arrange 
nexts. A condenser 65 by-passes the cath 
ode resistors 63, 64 for audio frequencies to 
prevent audio degeneration and to allow rapid 
Syllabic changes in the cathode bias potential. 
Individual by-pass condensers for the resistors 
63 and 64 may be used if desired. The anodes 
66, 67 of the respective devices 56, 57 are con 
nected to the end terminals of a primary winding 
68 provided in an output transformer 69. The 
transformer 69 has a secondary winding 70 which 
is connected to a translating device 7 f, here 
shown by Way of example as a loud speaker. 
The positive terminal of a source of anode po 

tential, not shown, is connected to the conductor 
72, the negative terminal of the source being 
grounded. A pair of electron discharge devices 
73, 74 have their respective anodes 5, 76 con 
nected together to the conductor 2. The respec 
tive cathodes 7, 8 of these devices are likewise 
connected together and to a center tap 9 pro 
vided on the primary winding 68 of the trans 
former 69. The primary winding 68 additionally 
has a pair of taps 80, 8 equally Spaced on alter 
nate sides of the center tap 79. The transformer 
tap 89 is connected to the control grid 82 of the 
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device 73 while the tap 8 is connected to the con 
trol grid 83 of the device 4. A condenser 84 
maintains the cathodes , 78 and the center tap 
79 of the transformer winding 68 at ground poten 
tial for alternating currents of audible frequency . 
but allows Syllabic variation of the anode poten 
tial at this point. 
The operation of this embodiment of my inven 

tion is SOmewhat similar to that of the Fig. 4 ar 
rangement except that the change in anode po 
tential for the limiting audio frequency amplifier 
is accomplished by a variable impedance of the 
electronic type connected in series with the anode 
Supply. The electron discharge devices T3 and 4 
are preferably high nu tubes used as class B 
audio power amplifiers. Their plate impedance 
changes rapidly with changes in grid potential. 
The control grids 82, 83 of these devices are ex 
cited by the potentials appearing between the re 
spective taps 79, 80 and 79, 8 provided on the 
primary Winding 68 of the transformer 69. The 
Signal potential at every instant causes the anode 
current of the device 56 to vary in an opposite 
manner to that of the device 57. Suppose, for 
example, that the input signal potential pro 
duces an instantaneous increase in the anode cur 
rent of the device 56. The same potential causes 
the anode current of the device 5 instantaneous 
ly to decrease. The decreased value of anode 
current in the latter device operates to increase 
in a positive direction the instantaneous bias on 
the grid 83 of the device 74 thereby to decrease 
its anode-cathode impedance. A larger anode 
Current now flows through the device 74 to supply 
the increased instantaneous value of anode cur 
rent required by the device 56. Thus instanta 
neous increases of anode current required by the 
deVice 56 are supplied through the device T4 while 
increases in the anode current of the device 57 
are supplied through the device 3. 

It should be noted, however, that the average 
bias Cn the grids 82 and 83 of the respective de 
Vices 3 and 74 is determined by the average uni 
potential drop between the points 79 and 80, and 
between the points 79 and 8 of the transformer 
Winding which in turn depends upon the average 
Current through the devices 56 and 57. The lat 
ter is determined by the potential drop across the 
Cathode resistors 63, 64 and parallel connected 
condenser 65. Since this potential drop varies at 
Syllable frequency, the average bias on the grids 
82 and 83, and therefore the average impedance 
of the devices 3 and 74, likewise varies at syllabic 
frequency to produce variations at syllabic fre 
quency in the value of the average anode poten 
tial Supplied to the devices 56, 57. In other re 
Spects, the operation of this embodiment of my 
invention is similar to that of the Fig. 4 arrange 
ment. The discharge devices 56, 57 operate along 
the curve AC of Fig. 2 to provide a limiting opera 
tion which may be represented by the graph of 
Fig. 7. 
The relation between the potential drop across 

the devices 73 and 74 and the devices 56, 57 is ill 
lustrated graphically in Fig. 8. The average po 
tential drop across the devices 73, 74 is repre 
Sented in this figure as the potential E1. The av 
erage anode potential Supplied to the devices 56, 
5 is represented by the potential E2. As ex 
plained above and illustrated in this figure, the 
magnitude of the potentials E1 and E2 changes 
With change of the input signal strength. The 
Sum of the potentials E1 and E2, neglecting the 
Small bias voltage drop across the resistorS 63 and 
64 for a given input signal strength must, of 
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course, equal the potential of the anode source 
which is assumed constant. The relation be 
tween the strength of the amplified signal oscilla 
tions. Supplied to the loud speaker 7 and the 
strength of the input signal OScillations is given 
by the line E3 of Fig. 8, while E4 represents the 
relation between the input signal strength and 
the maximum output of the amplifier as thus lim 
ited. 

Fig. 6 illustrates a modification of the Fig. 5 
circuit arrangement Wherein elements corre 
Sponding to like elements of Fig. 5 are represent 
ed by like reference characters. A single high 
mu electron discharge device 85, having similar 
Operating characteristics to the electron discharge 
devices 3 or 74 of Fig. 5, has an anode 86 con 
nected to the positive conductor 72 and a cathode 
8 connected to the center tap 79 of the primary 
Winding 68 of the output transformer 69. Thetaps 
8) and 8 of the winding 68 are connected respec 
tively through unidirectional conducting devices, 
here shown by way of illustration as the anode 
and cathode elements: 88,789 of an electron dis 
charge diode rectifier, 9; and through a filter 
Comprised by the resistor 9 and the condensers 
3, 93 to the control grid 94 of the device 85. The 
fliter 9, 92 and 93 is arranged to filter from the 
potential Supplied to the grid 94 all potentials 
having a frequency higher than the syllabic range 
Of frequencies. The double diode rectifier 90 has 
the advantage that it doubles the lowest audio 
frequency signal components. 
The control potential supplied to the grid 94 

of the device 85 through the rectifier 90 from the 
primary Winding 68 of the output transformer 69 
Controls the anode to cathode impedance of the 
device 85thereby to control the magnitude of the 
anode potential Supplied to the anodes 66 and 6 
of the respective electron discharge devices 56, 
5. The operation of this modification of my in 
Vention differs from the operation of the Fig. 5 
arrangement only in the method of controlling 
the impedance of the electronic device included 
between the conductor 72 and the center tap 79 
of the transformer winding 68. 
While I have shown my invention as embodied 

in an audio frequency stage of amplification, it 
Will be apparent to one skilled in the art that my 
invention is equally well suited for embodiment in 
a stage of radio frequency amplification. Thus, : 
While I have illustrated particular embodiments 
of my invention, it will, of course, be understood 
that I do not Wish to be limited thereto since 
many modifications may be made in the elements 
employed and in their arrangement, and I there 
fore contemplate by the appended claims to cover 
any such modifications as fall within the true 
Spirit and Scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
l. An amplifier, comprising an electron dis 

charge device having an anode, a cathode, and 
a grid, a source of variable signal electromotive 
force connected between said grid and cathode, 
an output circuit connected between said anode 
and Cathode, Said Source including noise electro 
motive forces to be limited in said amplifier, 
means to Supply negative bias potential to said 
grid and positive operating potential to said 
anode, and means to increase and decrease both 
Said bias potential and anode operating potential 
Simultaneously in response to corresponding in 
Crease and decrease in intensity of said signal 
electromotive force whereby the amplitude range 
capability of said amplifier is varied in accordance 
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with the intensity of signal currents to be am 
plified and noise currents are limited to the in 
stant amplitude capability of Said amplifier. 

2. An amplifier, comprising an electron dis 
charge device having an anode, a cathode, and 
a grid, a source of variable signal electromotive 
force connected between said grid and cathode, 
Said electromotive force having frequencies ex 
tending over a wide portion of the audio range 
including Syllabic frequencies, and including noise 
electromotive forces to be limited in said ampli 
fier, an output circuit between said anode and 
cathode, means to Supply negative bias potent 
tial to Said grid and operating potential to said 
anode, and means responsive to the intensity of 
the Syllabic frequency component of said signal 
electromotive force to increase and decrease said 
bias and operating potentials as said component 
increases and decreases thereby correspondingly 
to vary the amplitude range capability of said 
ailplifier, Whereby said noise electromotive forces 
are limited by said amplitude range capability of 
Said amplifier to values varying in accordance 
Wtih the intensity of said syllabic component. 

3. An electron discharge amplifier having an 
aiaode, a cathode, and a grid, a source of signal 
and noise currents connected between Said grid 
and cathode, an output circuit connected between 
Said anode and cathode, means to supply nega 
tive bias Voltage to said grid and anode operat 
ing voltage to said anode, noise electromotive 
forces applied between Said grid and cathode be 
ing limited during one-half cycle by substantially 
Zero anode current and during the opposite half 
Cycle by current in Said grid circuit, and means 
to increase and decrease said bias voltage and 
anode Operating Voltage in accordance With in 
crease and decrease in Said signal currents to be 
amplified whereby during amplification of Weak 
Signal currents Weak noise currents are limited 
Whereas during amplification of strong signal 
Currents only Strong noise currents are limited. 

4. An amplifier, having an anode, a cathode, 
and a grid, a signal input circuit connected be 
tween Said grid and cathode, a signal output 
circuit connected between said anode and cath 
ode, a resistance common to said circuits upon 
which a bias for said grid is developed having 
a value dependent upon the unidirectional cur 
reint in Said anode circuit, and means to vary 
Said anode current in response to, and in pro 
portionate relationship to, the intensity of sig 
inal current anplified by said amplifier thereby 
ta vary the amplitude range capability of said 
amplifier in accordance with the intensity of said 
Signal Current and to limit in said amplifier un 
desired currents of intensity greater than the 
intensity of Said signal currents. 

5. In a signalling system, the combination of a 
Signal amplifier including an electron discharge 
device having an anode, a source of anode po 
tential, means for limiting the maximum output 
of Said amplifier in direct proportion to the mag 
nitude of potential supplied from said source to 
Said anode, means for controlling the strength 
of Signals Supplied to the input of said amplifier, 
means including a variable impedance for con 
trolling the magnitude of the potential supplied 
from Said Source to Said anode, and means Con 
necting said last two named means for concurrent 
operation in a manner to increase the magnitude 
of said potential as said input signal strength 
is increased. 

6. An amplifier having an anode, a cathode, 
and a grid, a source of signal currents of variable 

S 
intensity connected in circuit between said grid. 
and cathode, a source of operating potential con 
nected in circuit between said anode and Cath 
Ode through a variable resistance, a resistance 
common to said circuits to develop a bias for said 
grid proportional to the unidirectional current 
between said anode and cathode, and means to 
Vary in unison and in opposite relationship the 
intensity of said signal currents and the value of 
Said resistance. 

7. In a signal amplifier, the combination of a 
pair of push-pull connected electron discharge 
devices each having elements including an anode, 
& Source of anode potential, means responsive to 
the magnitude of potential supplied from said 
Source to Said anode for limiting the output of 
Said anplifier, an output impedance having a 
Center tap and end terminals, said terminals be 
ing connected to a respective one of said anodes, 
a second pair of electron discharge devices, means 
for Supplying anode potential from said Source 
through Said last named electron discharge de 
vices in parallel to the center tap of said im 
pedance, and means for controlling in accordance 
With the Syllabic frequency of an input signal 
the impedance of Said last named devices thereby 
to control the anode potential supplied from said 
Source to the anodes of said first named devices. 

8. The combination, in a signalling system, of 
a pair of push-pull connected electron discharge 
devices each having an anode, a cathode and a 
grid, means including a cathode resistor for Sup 
plying a negative bias to each of said grids, an 
output impedance having a center tap and end 
terminals, said end terminals being connected to 
a respective One of Said anodes, a third electron 
discharge device having elements including an 
anode and a cathode, a source of anode potential, 
means including a Connection from said source 
to said last named anode and from said last 
named cathode to said center tap for supplying 
potential from Said Source through the anode to 
cathode discharge path of said last named device 
to the anodes of Said first named devices, and 
means for controlling in accordance With the 
Syllabic frequency of an input signal the anode 
to Cathode impedance Of Said last named device 
thereby to control the potential Supplied from 
Said source to the anodes of said first named 
devices. 

9. An amplifier having an anode, a cathode 
and a grid, a Source of signal curents of variable 
intensity connected in circuit between said grid 
and cathode, a Source of operating potential con 
nected in circuit between said anode and cathode 
through a resistance, a second resistance com 
non to Said circuits to develop a bias on said grid 
proportional to the unidirectional current be 
tWeen said an Ode and Cathode, and means re 
sponsive to increase and decrease in intensity of 
signal curent in Said amplifier to decrease and 
increase respectively the current in said first 
resistance thereby to vary the unidirectional cur 
rent flowing between said anode and cathode and 
through said second resistance to maintain the 
amplitude range capability of said amplifier just 
greater than Said signal currents as said signal 
currents vary, thereby to limit noise currents in 
said signal Source Which exceed said amplitude 
range capability. 

10. In combination, a two stage electron dis 
charge grid-controllied signal amplifier, the first 
of said stages having a grid bias varying as the 
unidirectional current between the anode and 
cathode of said stage, and the second of said 
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stages having an anode current Varying in in 
tensity in proportion to the intensity of the signal 
current amplified by said amplifier, and means 
responsive to the anode current in Said Second 
Stage to Vary the anode operating potential of 
Said first stage to maintain the amplitude range 
capability of Said first stage just greater than 
the amplitude range of signal current amplified 
thereby Whereby noise Currents exceeding said 
range by more than a predetermined amount are 
limited by Said first stage of Said amplifier. 

11. In combination, an electron discharge sig 
nal current amplifier, having a grid, an anode, 
and a cathode, a signal input circuit connected 
between said grid and cathode, having varying 

signal and noise currents therein, an output 
transformer connected in circuit between said 
anode and cathode, a resistance common to said 
circuits to develop a bias on said grid which in 
creases as the Operating potential on said anode 
increases, and means responsive to the voltage 
across a portion of Said output transformer to 
vary said operating potential to maintain the 
amplitude range capability of said amplifier just 
greater than the amplitude range of signal cur 
rents in said input whereby undesired currents 
in said input which exceed said range are limited 
in said amplifier. 

GEORGE W. EYLER, 

0 


