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My invention relates to amplifiers, and more 
particularly to amplifiers arranged for amplifi 
cation of Waves from different Sources, one of 
which may be a Source of variable intensity and 
another a source of Substantially constant in 
tensity. In Such amplifiers it is often necessary 
to provide Volume control means operable to pre 
Went excessive variation in the Output of said am 
plifier when amplifying waves from a source 
Whose output varies, while such means are un 
necessary, and may be undesirable, when ampli 
fying Waves from a Source Whose output is con 
stant. 

Accordingly, an object of my invention is to 
provide an amplifier having Such volume con 
trol means together with means for rendering 
the volume control means ineffective when the 
amplifier is connected to a source whose output 
is constant. 
A further object of my invention is to provide 

means Whereby this result is secured without the 
necessity for providing any additional switching 
means other than that required to connect the 
constant output Source to the amplifier, such, for 
example, as an ordinary telegraph key used to 
effect the desired connection in ordinary sig 
naling. 
The features of my invention which I be 

lieve to be novel are set forth. With particularity 
in the appended claims. My invention itself, 
however, both as to its organization and method 
of operation, together with further objects and 
advantages thereof may best be understood by 
reference to the following description taken in 
connection. With the accompanying drawing in 
which the single figure illustrates one embodi 
ment of my invention. 

In the drawing, a microphone C produces an 
audio wave which is amplified through electron 
discharge devices , 2, 3 and 4. The devices 
3 and 4 are arranged in balanced or push-pull 
relation and transmit the amplified audio wave 
through a modulation transformer 5 to a radio 
transmitter 6, in which a carrier Wave is modul 
lated in accordance with the amplified audio 
wave. The modulated carrier wave is radiated 
from an antenna, 7. 
The microphone 9 impresses the audio wave 

through a transformer 8 across a Volume con 
trol resistor 9. One terminal of the resistor 
9 is connected to ground through a condenser 

20, which is sufficiently large to transmit low fre 
quency audio current. An adjustable tap 2 of 
the resistor 9 is connected through a resistor 
22 to the control electrode 23 of the device . 
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The device f is of the type whose gain is changed 
upon adjustment of the average, or bias, poten 
tial of electrode 23. Automatic output limiting 
is accomplished by a bias voltage applied to the 
electrode 23, the voltage being effective upon in 
creases in intensity of the amplified signal above 
a predetermined intensity to reduce the gain of 
device if so as to maintain the output Substan 
tially constant near such predetermined inten 
sity. 
The output of the device is transmitted 

through a conventional resistance coupled cir 
cuit 24 to the control electrode 25 of the device 
2. The output of the device f2 is transmitted 
through a suitable transformer 26 to the devices 
3 and 4 arranged in balanced relation. The 
secondary of the modulation transformer 5 is 
connected in shunt to a voltage dividing resist 
ance 27, an adjustable tap 28 of which is cou 
pled through a condenser 29 to an anode 30 of 
the device 2, which is conveniently of the du 
plex diode-triode type. The anode 39 of the de 
vice f2 is connected to ground through a load re 
sistor 3 across which a gain control potential is 
developed when the signal transmitted through 
the condenser 29 rises above a predetermined in 
tensity. 
The cathode 32 of the device 2 is connected 

through resistors 33, 34 and 35, serially to ground, 
so that space current flowing through the device 
2 and through the resistors 33, 34 and 35 main 
tains the cathode 32 at a positive potential with 
respect to ground. The cathode 32 is also con 
nected to ground through a condenser 36 which 
bypasses audio frequency current around the re 
sistors 33, 34 and 35. The diode including anode 
30 cannot conduct current until the peak inten 
sity of audio voltage applied to the anode 30 
through the condenser 29 has reached the inten 
sity of the potential produced in the resistors 33, 
34 and 35 by space current flowing therethrough. 
No potential is therefore produced across the re 
sistor 3 until the audio wave transmitted to the 
anode 3 exceeds a predetermined intensity. The 
intensity of signal at which a control potential is 
developed across the resistor 3 may be adjusted 
by means of the adjustable tap 28 of the resistor 
2. 
To impress the control potential developed 

across the resistor 3 on the control electrode 23 
of the discharge device f, the anode 39 is con 
nected through a resistance 3 to a point between 
the resistor 9 and the condenser 20. 
In the operation of the amplifier for modulat 

ing a carrier wave in the transmitter 6, as the 



2 
audio wave from the microphone increases in in 
tensity to a predetermined value, the anode 38 
begins to conduct thereby producing a potential 
on resistance 3 increasing with further increase 
in signal intensity. This potential is Supplied 
through the resistors 37, 9 and 22 to the control 
electrode 23 with negative polarity. The nega 
tive potential on the electrode 23 tends to limit 
the output of the amplifier , 2, 3 and 4. 
It is desirable that the amplified audio Wave 
transmitted through the modulation transformer 
5 to the radio transmitter 6 be maintained be 
low a predetermined intensity in order that the 
carrier wave generated in the transmitter 6 
may not be modulated improperly. 

It is frequently desirable that such an anaplifier 
be used not only to amplify an audio Voice Wave, 
but also to amplify a keyed, constant intensity, 
audio frequency wave, or tone, to provide modul 
lated continuous wave transmission of telegraph 
signals. If such a keyed, constant intensity, 
audible frequency wave be impressed on the Con 
trol electrode 23 in such a way that the above 
described automatic gain control means is effec 
tive, each impulse of the constant frequency Wave 
is not amplified throughout its duration in COn 
stant intensity because it requires a definite time 
for the automatic limiting means to Operate. 
Since an audio frequency oscillator is easily COil 
structed to generate an audio frequency Wave of 
constant intensity, it is desirable to disable the 
limiting means of the modulating araplifier, When 
the constant frequency wave is amplified there 
Ehrough. 
To supply the constant frequency Wave, there is 

provided an audio frequency OScillator includ 
ing an electron discharge device having a 
tuned circuit comprising an inductance 4 in 
shunt to two series condensers 42 and 43. The 
cathode 44 of the device 40 is connected to ground 
and to a point between the condensers 42 and 43. 
The anode 45 of the device A is connected 
through a resistor AT to the cathode is and is 
coupled through a condenser 48 to a point be 
tween the condenser 43 and the inductance A. 
The anode 45 of device 4 is supplied through the 
inductance 4f and through a decoupling resistor 
49 from a Suitable Source 5 of potential. 
This oscillator generates a Wave of constant 

intensity and of audible frequency, which Wave 
is impressed through a coupling condenser 
across a pair of series connected resistances 52 
and 53. An adjustable tap 54 of the resistance 
53 is connected through a suitable SWitch, or 
key, 55 directly to the control electrode 23 of 
the device . That portion of the resistance 53 
between the tap 54 and ground is thus between 
the control electrode 23 and cathode of the de 
vice f and hence it is connected in Shunt to 
resistors 3, 37, 9 and 22. 
The resistance 53 is adjusted to apply a Voltage 

to the control electrode 23, which Voltage is of 
Such magnitude that, when amplified through 
the modulating amplifier, it can modulate the 
carrier waves in the transmitter 6 to a high de 
gree. The resistances 3, 9 and 22 are large in 
relation to the resistor 53. For example, in one 
case the resistor 22 was made about 50,000 ohms, 
the resistor 53 about 1000 ohms, the resistor 9 
about 1500 ohms, and the resistor 37 about 
200,000 ohms. With such proportioning of the 
resistors less than One percent of the control 
voltage developed across the resistor 3 is in 
pressed on the control electrode 23 When the 
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Switch, or key, 55 is closed. Such a Small Con 
trol voltage applied to the control electrode 23 
cannot produce a rioticeable variation in the in 
tensity of keyed impulses, and the shape of each 
impulse is therefore satisfactOry. 
The condenser 2, is large enough with respect 

to resistances 9, 22, and 53 to maintain a charge 
for an appreciable portion of the duration of a 
pulse produced by key 55. However, the poten 
tial across the condenser 2 cannot appreciably 
affect the control electrode 23 when the key 55 is 
closed because of the large potential drop through 
resistor 22. In the example given above the re 
sistor 22 is sufficiently large So that less than two 
per cent of the voltage acroSS condenser 2 ap 
pears between the control electrode 23 and the 
cathode of device when the key 55 is closed. 
The microphone is also entirely ineffective 

to impreSS an audio voltage on the control elec 
trode 23 when the key 55 is closed. This result 
is obtained because of the Woltage drop produced 
in resistor 22 when the key 55 is closed. 
The scope of this invention is not limited to 

Use in a radio transmitter but may also be used 
in equipment such as carrier current apparatus 
Where the keying means 55 may provide ringing 
in pulses. The amplifier may also be found use 
ful for other modulating purposes as for exam 
ple, public address systems where it may be de 
sired to produce a constant intensity audible fre 
Cuency sound controlled by the switch, or key, 55. 
While I have shown and described a particu 

lar embodiment of my invention, it will be obvi 
OuS to thOSeskilled in the art that changes and 
modifications may be made without departing 
from Iny invention in its broader aspects, and I, 
therefore, aim in the appended claims to cover all 
Such changes and 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: 
1. In combination, an amplifier having a pair 

of input terminals, a source of signal voltage to 
be amplified connected between said terminals, 
a Second source of signal voltage, a switch and 
Connections between said terminals including said 
SWitch and Said second source, the impedance of 
Said Second source being so low relative to the im 
pedance of said first source that signals from 
Said first source are not impressed in substan 
tial intensity on said amplifier when said SWitch 
is closed. 

2. In Combination, an amplifier comprising an 
electron discharge device having a cathode, a 
3Ontrol electrode, and an anode, a source of oper 
atting potential connected between said cathode 
and anode, a Source of signal voltage to be am 
plified connected between said cathode and con 
trol electrode, means responsive to the amplified 
Signal Voltage above a predetermined intensity 
for biasing Said control electrode to a negative 
potential With respect to said cathode, a second 
Source of Signal Voltage, a switch and connections 
between Said Cathode and control electrode in 
cluding Said SWitch and said second source, the 
impedance of said second source being so low rel 
ative to the impedance of said biasing means that 
Said biasing means is rendered inoperative when 
Said SWitch is closed. 

3. In combination, an amplifier having a pair 
of input terminals, a resistance, a source of sig 
inal Voltage to be aimplified connected between 
Said terminals through said resistance, a second 
Source of Signal Voltage, a switch and connec 
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tions between said terminals including said 
Switch and said Second source, the impedance 
of Said second Source being so low relative to 
said resistance that signals from first Source are 
not impressed in Substantial intensity on said 
amplifier when said Switch is closed. 

4. In combination, an amplifier comprising an 
electron discharge device having a cathode, a 
control electrode, and an anode, a Source of 
Operating potential connected between Said cath 
Ode and anode, a resistance, a Source of signal 
Voltage to be amplified connected between said 
control electrode and cathode through said re 
sistance, means responsive to the amplified sig 
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nal voltage above a predetermined intensity to 
impress a control potential through said resist 
ance upon said control electrode said control po 
tential being negative With respect to Said cath 
ode, a Second Source of signal Voltage, a Switch, 
and connections between said cathode and con 
trol electrode including said SWitch and said 
second Source, the impedance of Said Second 
Source being so low relative to Said resistance 
that said control potential and signals from said 
first source are not impressed in Substantial in 
tensity on Said amplifier When said Switch is 
closed. 

WARRO. J. CTARKE, 


