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This invention relates to a method of and 
apparatus for controlling, within predetermined 
limits, the value of transmitted energy in Com 
munication circuitS. 
One of the objects of the present invention 

is to enable the automatic control of transmit 
ting apparatus upon the occurrence therein of 
voltages exceeding a predetermined peak value. 
A further object is to prevent overmodulation 
in transmitter communication apparatus. 
Another object is to obtain an indication. Sub 

stantially simultaneously With the functioning 
of the over-modulation automatic control 
apparatuS. 
A feature of the invention resides in the auto 

matic volume control apparatuS employed Which 
utilizes a grid controlled glow discharge device 
for varying the degree of bias of the transmit 
ting amplifier System, 
Another feature is the circuit combination of 

glow device and motor mechanism for mechani 
cally controlling the amount of resistance in the 
grid circuit of an amplifier tube in the trans 
mitter. 
One important advantage of the invention, 

which is achieved by a particular embodiment 
thereof, lies in the inertialless control of the 
volume of the transmitting System and the 
complete absence of mechanically moving parts. 
Such control dispenses entirely with the use of 
mechanically operating relays and rotating 
mechanism. 
Other objects, features and advantages will 

appear in the Subsequent detailed description 
which is accompanied by a drawing; wherein 
Figure 1 illustrates, Schematically, and by Way 
of example only, a radio transmitting system 
provided with an Over-modulation control in 
accordance With the preferred embodiment of 
the invention, and Figure 2 illustrates a modifi 
cation thereof. 

Referring to Figure 1 in more detail, there is 
shown a radio transmitting System comprising 
a microphone arranged to impress speech 
currents upon an audio frequency amplifier 2, 
the latter, in turn, feeding into a modulator and 
amplifier circuit 3 which may be arranged in 
any well known manner to modulate a suitable 
carrier source, not shown. In circuit With the 
output of the modulator and amplifier 3 is a 
radio frequency amplifier circuit 4 from which 
the amplified meSSage Waves are passed to Suit 
able transmitting apparatus 5 before being sent 
out over the antenna. 
Connected With the output side of audio 

frequency amplifier 2 there is provided a grid 
controlled glow discharge device 6 of the type 
known in the art by the trade name "Thyra 
tron' whose grid or control electrode is biased 
by a variable battery . The characteristics of 
this device are such that upon the application 
of a positive potential to the grid of a value 
sufficient to overcome the negative bias pro 
duced by the battery 7, there Will be formed a 
glow or arc in the tube, upon the occurrence 
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of which the grid of the glow device loses con 
trol and current flows in the anode circuit 
thereof. This glow will continue and the cur 
rent will flow in the anode circuit until the 
voltage between the electrodes of the device 
falls below a critical value necessary to con 
tinue the glow. To effect this fall in potential 
so as to regain control of the glow device, there 
is provided in the anode circuit of the tube and 
coupled thereto by a transformer, a low fre 
quency generator 8, having a frequency of about 
60 cycles per second or so. This generator may, 
if desired, be used to supply the heating current 
for the cathodes of the different electron dis 
charge devices of the circuit. It will also be 
understood that, if desired, variable battery 
may be replaced by any Suitable potentiometer 
device for providing any required bias for the 
grid of the glow device 6. 

In the anode circuit of glow discharge device 
6 is a Volume control resistance 9 which, in 
Series with another resistance O. and a Small 
battery , aids in providing desired bias poten 
tials for the grid of radio frequency amplifier 
tube 4 in the transmitter. The negative side 
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of resistance 9 is shown connected to the grid 
of tube 4 and the positive side of the resistance 
to the cathode of tube 4 through battery . 
In the operation of the transmitter, any over 

modulation or peak voltage produced by the 
Speech Waves impinging upon microphone f and 
amplified by the apparatus in box 2, which volt 
age is greater than a certain value determined 
by variable battery will be impressed upon the 
grid of glow device 6 and will cause the poten 
tial on the grid to go positive, thus initiating the 
glow in the glow device with the consequent 
flow of current in the anode circuit through 
resistance 9. 
The flow of current in resistance 9 will, in 

turn, engender an IR drop therein, and cause 
an increase in the negative bias placed on the 
grid of radio frequency amplifier 4, thus re 
Sulting in a decrease in the gain effected by the 

55 amplifier. When the potential of generator 8 is 
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in such direction during the negative part of a 
Cycle to break the glow in the tube, the bias on the 
grid of radio frequency amplifier 4 will be re 
duced and the gain of the amplifier increased. 
From the foregoing, it may be seen that any 

peak voltage impressed on glow tube 6 for a short 
interval of time will cause a rapid interrupted 
flow of current in the anode of tube 6 at the 
rate of the frequency of generator 8, and a 
rapid change in bias. On the grid of radio fre 
quency amplifier tube 4. The Successive initia 
tions and cessations of current flow in resist 
ance 9 caused by the interruptions of the glow 
in tube 6 Will engender a ripple in voltage 
across resistance 9 which will be filtered out by 
resistance 0 and condenser 2. 

If desired, a time constant circuit, such as a 
resistance and condenser combination, may be 
provided in the grid circuit of radio frequency 
amplifier 4 which will charge up sufficiently 
to affect the bias on the grid of the amplifier 
Only When the Over-modulation effects in the 
transmitter continue over a short predetermined 
interval of time. 
Although Figure 1 has been described with 

especial reference to a speech circuit, it will be 
obvious, of course, that the principles are equally 
applicable to a telegraph circuit whose voltages 
are apt to exceed a predetermined value de 
pending upon the bias of the Thyratron glow 
device 6. 

Figure 2 illustrates a modification of Figure 
1, wherein there is provided a mechanical vol 
ume control device and an indicator, the latter 
of which may be either visual, audible or both. 
In this figure, in the output circuit of glow de 
vice 6 is any Suitable indicator device f3 which 
is connected with a make contact 4 of a relay 
f5, the break contact 6 of which is in circuit 
with the control grid of a vacuum tube i8 
whose anode 9 is serially connected to the ener 
gizing winding of relay 5. Normally, vacuum 
tube f8 is arranged to pass current and to oper 
ate relay 5 so that armature 20 engages con 
tact 6 in the manner shown in the drawing. 
Indicator device 3 may be any desired arrange 
ment, such as a lamp, a meter, an alarm, or 
any combination of these. 
In the grid circuit of vacuum tube 8, and 

asSociated with the break contact 6 of relay 
5, is a resistance-capacity circuit comprising 

resistances 2, 22 and condenser 23, this circuit 
having a time Constant of Several Seconds. The 
circuit is designed normally to bias the grid of 
tube 8 to permit the flow of current in the 
anode circuit thereof. As an example of the 
values which may be used, resistance 22 may be 
two megohms and condenser 23 two microfarads. 
The advantage of this time constant arrange 

ment is that there may be obtained an indica 
tion lasting any desired length of time even 
though the peak of the input voltage impressed 
upon the grid of glow tube 6 has a duration 
of but a Small fraction of a Second. 
For controlling the transmitter circuit and 

in circuit with another armature 24 and make 
contact 25 of relay 5 through an electromagnet 
26, is a motor 27 which is arranged to be con 
tinuously operated and which has a frictional 
cylindrical extension 28 on its shaft. A fric 
tional drum 29 is arranged to drive a belt 30 
which passes over a pulley 3 in engagement 
with a sliding contact 32 which rests on a re 
sistance 33, the sliding contact being moved 
over the resistance when pulley 3 is rotated. 

2,064,192 
The resistance 33 is a simple form of volume 
control for the telephonic transmitter shown. 
This transmitter arrangement may comprise, as 
shown before, a microphone Supplied with a 
direct current through a suitable battery, the 
audio frequency Output of the microphone pass 
ing through the primary and Secondary Wind 
ings of transformer 34. The volume control ar 
rangement is adapted to control the grid 35 of 
a vacuum tube 36, the output of which may 
be supplied to a suitable audio frequency ampli 
fier 2 from which the message Waves are trans 
mitted to a radio transmitter 5. The grid 
cathode circuit of vacuum tube 36 is determined 
by a resistance condenser combination 3, 38. 
The operation of the circuit arrangement of 

Figure 2 will now be described. 
The receipt of any message Wave in the in 

put circuit of the grid glow device 6 from audio 
frequency amplifier 2 which produces a signal 
pulse whose voltage is of the desired polarity 
and Whose peak overcomes the negative biasing 
voltage applied to the grid of Thyratron 6 by 
battery 7, herein shown Supplied through a va 
riable resistance, Will raise the grid to a positive 
potential and cause the glow in the device to 
strike, after which the grid of glow device 6 loses 
control. The passage of current over a circuit 
including the anode of the grid glow device, 
battery 39, armature 2 of relay 5, break con 
tact 6 and resistance 2?, Will cause a negative 
potential to be applied to the grid of vacuum 
tube i8 which is sufficient to lower the voltage 
On the grid an amount necessary to cut off 
the anode current flowing through the vacuum 
tube f8 and through the winding of relay 5. 
Relay f5 will, of course, release and permit arma 
ture 20 to engage the contact 4, thus closing 
a circuit to actuate indicator f3, this circuit 
being traced from the positive terminal of 
Source 39 through the indicator f3, resistance 
60, make contact 4, and armature 20 of relay 
i5 to the negative terminal of Source 39. Indi 
cator 3 will remain operated until relay 5 is 
again actuated. It Will thus be seen that the 
contacts of relay 5 will not only break the 
anode Supply circuit of the glow device 6 and 
permit the grid of the glow device circuit to 
regain control, but Will also operate indicator 
f3. Condenser 23 will charge up with a nega 
tive potential which can only leak off through 
the slow time circuit. This negative charge on 
the condenser and grid 7 of vacuum tube 8 
Will gradually leak off after a period of perhaps 
two or three seconds, during which time relay 
5 remains unenergized. After this period, the 
current through vacuum tube 8 will again flow, 
thus causing the re-energization of relay f 5 
through its Winding and a return to the normal 
Operative position of the armature 20 against 
the break contact 6, at Which time voltage is 
again Supplied to the anode of the glow device 
6. The device Will then be ready to respond to 
another peak of Voltage. 
With the release of relay 5, it will be noted 

that the armature 24 of this relay will also fall 
back to its normal position and engage make 
contact 25, causing a circuit which will operate 
electromagnet 26 over an obvious path. The 
energization of magnet 26 will attract its mag 
net 4 and cause the movement of bar 42 With 
armature 4f about the pivot 43, consequently 
raising the frictional drum 29 into contact With 
cylindrical extension 28 on the shaft of the 
motor 27, the operation of which will cause belt 
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30 to rotate contact 32 over resistance 33 by 
means of pulley 3 and thus control the volume 
of the transmitted meSSage Waves through the 
grid 35 of Vacuum tube 36. In this manner the 
degree of amplification may be reduced until 
over-modulation on peaks no longer occurs. 
The embodiments of the invention illustrated 

and described herein have merely been selected 
for the purpose of clearly setting forth the prin 
ciples of the invention. It will be apparent, 
however, that the invention is Susceptible of be 
ing modified to meet different conditions en 
countered in its use and that it is applicable to 
all types of transmitting arrangements, whether 
radio or landline; and it is, therefore, aimed to 
cover by the appended claims all modifications 
Within the Spirit and scope of the invention. 

I claim: 
1. In a transmitter provided with excessive 

Signal Voltage control, a Source of message 
Waves, an audio frequency amplifier for ampli 
fying Said meSSage Waves, a modulator and a 
radio frequency amplifier associated with the 
output of Said audio frequency amplifier, a grid 
controlled glow discharge device, an input circuit 
for said glow device including means for varying 
the bias on the grid thereof, said input circuit 
being connected to the output of said audio fre 
quency amplifier, and an output circuit for said 
glow discharge device connected to the input of 
said radio frequency amplifier for controlling the 
bias of said radio frequency amplifier, said glow 
discharge device being responsive to voltages in its 
input in excess of a predetermined value for bias 
ing said radio frequency amplifier to decrease its 
gall. 

2. In combination, a glow discharge device 
having an anode, a grid, and a cathode, the glow 
in said discharge device being arranged to Strike 
upon the application of a positive potential of 
predetermined value to the grid thereof, an in 
put circuit coupled to Said grid, an output cir 
cuit including a source of potential connected 
to Said anode, an indicator, a vacuum tube relay 
in circuit with said output and responsive to a 
current flow therein for interrupting Said output 
circuit and for connecting said source of po 
tential to said indicator for operating Same, an 
amplifier tube, and means in circuit With Said 
vacuum tube relay and responsive to its Opera 
tion for controlling the gain of Said amplifier 
tube, whereby the amount of amplification of 
said amplifier tube is reduced in response to the 
functioning of said glow discharge device, the 
output of said amplifier tube being coupled to 
said input circuit. 

3. In combination, a glow discharge device 
having a cathode, grid and anode, the glow in 
said discharge device being arranged to Strike 
upon the application of a positive potential of 
predetermined value to the grid thereof, an in 
put circuit coupled to said grid, and an output 
circuit coupled to said anode, an amplifier tube, 
a vacuum tube relay in circuit. With the output 
of said glow device and responsive to a current 
flow therein for interrupting said output circuit 
and for controlling the gain of Said amplifier 

3 
tube, whereby the amount of amplification of 
said amplifier tube is reduced in response to the 
functioning of Said glow discharge device. 

4. In combination, a glow discharge device 
having a cathode, grid and anode, the glow in 
said discharge device being arranged to strike 
upon the application of a positive potential of 
predetermined value to the grid thereof, an in 
put circuit coupled to said grid, an output cir 
cuit including a source of potential connected to 
Said anode, an indicator, a relay normally ar 
ranged to be operated having an energizing 
Winding, an armature and a make and break 
contact, said source of potential being connected 
to Said armature, a vacuum tube normally ar 
ranged to paSS current having a control electrode 
and an anode, said control electrode being in cir 
cuit With the output of said glow tube and with 
Said Source of potential through the break con 
tact and armature of said relay, the anode of 
Said vacuum tube being in series circuit with 
the Winding of said relay, and said indicator be 
ing connected on One side to one terminal of 
Said Source of potential and on the other side 
to the make contact of said relay whereby any 
engagement of said armature with said make 
Contact will actuate said indicator from said 
Source, Said relay being responsive to a cessation 
of current flow through the anode circuit of said 
Vacuum tube for disconnecting said source of po 
tential from the control grid of said vacuum tube 
and for connecting Said source to said indicator 
for Operating same, an amplifier having an input 
circuit, a motor controlled potentiometer for con 
trolling the bias of the input circuit of said 
amplifier, and means including an electromagnet 
responsive to the release of said relay for con 
trolling the gain of said amplifier through said 
motor controlled potentiometer. 

5. In a transmitter, a microphone, an audio 
frequency amplifier for amplifying the waves 
impinging on Said microphone, a modulator con 
nected to said audio frequency amplifier, and a 
radio frequency amplifier tube having anode, 
cathode, and control electrodes connected to said 
modulator, a grid controlled glow discharge de 
Vice having an input circuit and an output cir 
cuit, Said input circuit being connected between 
Said audio frequency amplifier and said modu 
lator for receiving the amplified audio frequency 
message waves, said output circuit comprising 
the Secondary winding of an audio frequency 
transformer and a resistance in series with said 
Winding, a generator of low frequency currents 
coupled to the primary Winding of said audio 
frequency transformer, a connection including 
a Source of potential from that terminal of said 
resistance remote from said secondary winding 
to the cathode of said radio frequency amplifier, 
and a conductive connection including another 
resistance from the other terminal of said first 
resistance to the control electrode of said radio 
frequency amplifier, said control electrode be 
ing coupled to said modulator, and said anode 
of said radio frequency amplifier being coupled 
to a utilization circuit. 

CHARLES H. BROWN. 
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