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Patented Apr. 26, 1927. 
UNITED STATES 

1,626,480 
PATENT OFFICE. 

LUCIUS J. PERKINS, OF LOS ANGELES, CALIFORNIA, ASSIGNOR, TO GENERAL, ELECTRIC 
COMPANY, A CORPORATION OF NEW YORK. 

AMPLIFYING SYSTEM. 
Application filed November 1 

My present invention relates to an appa 
ratus for amplifying comparatively feeble 
electrical variations and rendering such 
Variations capable of controlling the opera 
tion of any desired form of electro-respon 
sive apparatus for producing an indication 
of the received signals or serving other de 
sired functions. Such an apparatus has been 
disclosed broadly and claimed in my copend 
ing application Serial No. 716,521, filed May 
28, 1924. - 
The object of my invention is to provide 

an apparatus which will be positive in its 
operation and capable of producing a high 
degree of amplification of signaling currents 
impressed thereon whereby comparatively 
weak signaling impulses will be capable of 
producing a positive action of some desired 
form of electro-responsive apparatus. 
The novel features which I believe to be 

characteristic of my invention are set forth 
with particularity in the appended claims. 
My invention itself, however, both as to its 
organization and method of operation will 
best be understood by reference to the fol 
lowing description taken in connection with 
the accompanying drawing in which I have 
indicated diagrammatically a circuit organi 
zation which may be employed in carrying 
my invention into effect. 
I have indicated in the drawing an ampli 

fying device 1 having input and output cir 
cuits. This device is shown as of the con 
ventional three-electrode thermionic type al 
though other forms of amplifying device 
may be employed in carrying my invention 
into effect. 
The grid or input circuit of device 1 in 

cludes the usual tuned input 2 and the sec 
ondary 3 of a transformer 4, whereby an 
alternating biasing potential may be im 
pressed upon the grid. The output or plate 
circuit of device 1 may be supplied from 
any convenient source. In the present case 
I have shown in the output circuit the Sec 
ondary winding 5 of a transformer 6, where 
by an alternating potential is impressed 
upon the plate or output circuit. The output 
circuit also includes the rectifying device 7 
having an anode 8 connected through the 
windings of a relay 9 to the cathode 10 of 
the device 1, and a cathode 11 connected 
through a feed-back coil 12 to the anode 13 
of device 1. The device 7 is preferably of 
the type which is non-conducting until the 
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potential impressed at its terminals exceeds 
a predetermined value. One suitable form 
of device which may be used for this purpose 
comprises two dissimilar electrodes enclosed 
in a receptacle which is filled with a suitable 
gas such as neon or other inert gas at a defi 
nite pressure. It is possible by choice of the 
particular gas and the pressure of the gas to 
SO construct such a device that a discharge 
will take place between the electrodes when 
ever the potential thereto exceeds a certain 
definite value. The device 7 is shunted by 
high resistance 14. The windings of the 
relay 9 are preferably shunted by a by-pass 
condenser 15 and the contacts 16 of this relay 
may be used to close any desired circuit for 
producing an indication or performing other 
desired functions. Current for the operation 
of the cathode 10 of the device 1 may be sup 
plied by a secondary winding 17 of the 
transformer 6. The biasing potential of the 
grid is also supplied by another secondary 
winding 18 of the transformer 6, the value of the Biasing potential being regulated by 
the variable resistance 19. The signaling 
potential which is to be amplified is im 
pressed upon the input circuit from the pri 
mary winding 20. The circuit including the 
winding 20 may, if desired, be tuned to the 
frequency of the impulses to be amplified 
by means of a tuning condenser 21. Trans 
former windings 3 and 5 are preferably 
shunted by the by-pass condensers 22 for 
by-passing the high frequency components 
of the currents flowing in the input and out 
put circuits. 
In the operation of the system the circuits 

are so adjusted that the potential drop 
across resistance 14, due to the normal cur. 
rent in the plate circuit, is of a value slightly 
below that required to cause the device 7 to 
become conducting. The use of an alter 
nating potential in the plate circuit is pref 
erable because of the fact that the on and 
off potentials of the device 7, such as that 
described, are substantially the same with 
alternating current, whereas with direct 
current the potential at which the device 
ceases to be conducting after it once becomes 
conducting is usually somewhat less than the 
potential required to render the device con 
ducting. . - 
When a high frequency signaling impulse 
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is impressed upon the input circuit the plate 
current is increased and hence the drop in 0 
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potential across resistance 14 is increased. 
A comparatively weak signaling impulse im, 
pressed upon the grid circuit is capable of 
increasing the potential drop across the re 
sistance 14 to such a value that device will 
become conducting. The windings of relay 
9 will then be energized and contacts closed 
at 16. By the use of rectifying device it 
is possible to employ a direct current type 
of circuit closing relay. 
The biasing potential applied to the grid 

of device 1 is preferably 180° out of phase 
with the potential applied to the plate cir 
cuit. This arrangement compensates to 
some extent for changes in the plate current 
due to the use of an alternating current 
source of potential. The regenerative coil 
12 is ineffective in amplifying the low fre 
quency current supplied by the transformer 
6, but as soon as the high frequency signal 
ing impulse is impressed upon the system 
the feed-back coil 12 comes into play and 
the amplification produced by the system is 
increased by reason of this feed-back. 
While I have shown and described only a 

single embodiment of my invention, it will 
be apparent that many modifications in the 
form and connections used in the apparatus 
may be made without departing from the 
scope of my invention as set forth in the 
appended claims. 
What I claim as new and desire to secure 

by Letters Patent of the United States is:- 
1. The combination in an amplifying sys 

tem of a three-electrode electron discharge 
device having plate and grid circuits, means 
for supplying an alternating potential to 
both of said circuits, a rectifying device in 
cluded in the plate circuit which is non-con 
ducting until the voltage supplied thereto 
exceeds a predetermined value, and means 
for automatically varying said voltage to 
render the rectifier conducting. 

2. The combination in an amplifying sys 
tem of a three-electrode electron discharge 
device having plate and grid circuits, means 
for supplying an alternating potential to the 
plate circuit, means for supplying to the 
grid circuit an alternating potential which 
is out of phase with the potential supplied 
to the plate circuit, and a rectifying device 
included in the plate circuit which is non 
conducting until the voltage applied thereto 
exceeds a predetermined value. 

3. The combination in an amplifying sys 
tem of a three-electrode electron discharge 
device having plate and grid circuits, means 
for supplying an alternating potential to 
the plate circuit, means for supplying to the 
grid circuit an alternating Ef whose 
phase is displaced 180° from that of the po 
tential supplied to the plate circuit, and a 
rectifying device included in the plate circuit 
which is non-conducting until the voltage ap 
plied thereto exceeds a predetermined value. 
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4. The combination in an amplifying sys 
tem of a three-electrode electron discharge 
device having plate and grid circuits, means 
for supplying an alternating potential to 
both of said circuits, a rectifying device in 
cluded in the plate circuit which is non-con 
ducting until the voltage applied thereto 
exceeds a predetermined value, and a cir 
cuit closing relay in series with said device. 

5. The combination in an amplifying sys 
tem of a three-electrode electron discharge 
device having plate and grid circuits, means 
for Supplying an alternating potential to 
both of said circuits, and a rectifying device 
included in the plate circuit which is non 
conducting until the voltage applied thereto 
exceeds a predetermined value, said recti 
fying device being shunted by a high resist 
aCe 

6. The combination in an amplifying sys 
tem of a three-electrode electron discharge 
device having plate and grid circuits, means 
for supplying an alternating potential to 
both of said circuits, a rectifying device in 
cluded in the plate circuit which is non 
conducting until the voltage applied thereto 
exceeds a predetermined value, and a cir 
cuit closing relay in series with said device, 
said rectifying device being shunted by a 
high resistance. 

7. The combination in an amplifying sys 
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tem of a three-electrode electron discharge 
device having plate and gridcircuits, means 
for supplying alternating potential to both 
of said circuits, a rectifying device included 
in the plate circuit which is non-conducting 
until the voltage applied thereto exceeds a 
predetermined value, means for supplying 
a signaling current to the grid circuit, and a 
circuit closing relay in series with said recti 
fying device and which is responsive to the 
signaling current supplied to the gridcircuit. 

8. The combination in an amplifying sys 
tem of a three-electrode electron discharge 
device having plate and grid circuits, means 
for supplying alternating potentials to both 
of said circuits, a rectifying device asso 
ciated with the plate circuit which is non 
conducting until the voltage applied thereto 
exceeds a predetermined value, and means 
for supplying signaling currents to the grid 
circuit, the system being so adjusted that 
when a signaling current is supplied to the 
grid circuit the rectifying device will be 
rendered conducting. 

9. The combination in an amplifyin sys 
tem of a three-electrode electron discharge 
device having plate and grid circuits, a rec 
tifying device associated with the plate cir 
cuit which is non-conducting until the 
voltage applied thereto exceeds a predeter 
mined value, means for supplying to the 
plate circuit an alternating potential of such 
value that said rectifying device is normally 
non-conducting, and means for supplying 
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a signaling current to the grid circuit, the 
system being so adjusted that the rectifying 
device will be rendered conducting by the 
application of signaling current to the grid 

5 circuit. 
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10. The combination in an amplifying sys 
tem of an electron discharge device having 
plate and grid circuits, a rectifying device 
associated with the plate circuit which is ge applied 
thereto exceeds a predetermined value, a 
high resistance in shunt to said discharge 
device, means for supplying to the plate cir 
cuit an alternating potential of such value 
that the potential normally applied there 
from to the rectifying device is slightly 
below that required to render it conducting, 
and means for Supplying a signaling cur 
rent to the grid circuit. 

11. The combination in an amplifying 
system of an amplifying device having input 
and output circuits, a rectifying device as 
sociated with the output circuit which is 
non-conducting until the voltage supplied 

25 thereto exceeds a predetermined value, and means for supplying a signaling impulse to 
said input circuit and thereby rendering the 
rectifier conducting. 

12. The combination in an amplifying 80 system of an amplifying device having input 

35 

and output circuits, a rectifying device in 
cluded in the output circuit which is non 
conducting until the Siege supplied there 
to exceeds a predetermined value, means for 
supplying to said device from the output 
circuit a potential of a value slightly below 
that required to render it conducting, and 
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means for automatically increasing said po 
tential. - 

13. The combination in an amplifying 
system of an amplifying device having input 
and output circuits, a rectifying device in 
cluded in the output circuit which is non 
conducting until the voltage supplied there 
to exceeds a predetermined value, means for 
supplying to said device from the output 
circuit a potential of a value slightly below 
that required to render it conducting, and 
means for supplying a signaling current to 
the input circuit and thereby increasing the 
potential supplied to the rectifying device to 
a value high enough to render it conducting. 

14. The combination in an amplifying 
system of a three-electrode electron discharge 
device having plate and grid circuits, a rec 
tifying device included in the plate circuit 
which is non-conducting until the voltage 
supplied thereto exceeds a predetermined 

value, and means for supplying a signaling 
impulse to the grid circuit and thereby ren 
dering the rectifying device conducting. 

15. The combination in an amplifying 
system of a three-electrode electron dis 
charge device having plate and gridcircuits, 
a rectifying device included in the plate 
circuit which is non-conducting until the 
voltage supplied thereto exceeds a predeter 
mined value, an electro-responsive device 
connected in the plate circuit and in series 
with said rectifying device, and means for supplying a signaling impulse to the grid 
circuit and thereby rendering the rectify 
ing device conducting. 

16. The combination in an amplifying 
system of a three-electrode electron dis 
charge device having plate and grid circuits, 
a rectifying device included in the plate cir 
cuit which is non-conducting until the volt 
age supplied thereto exceeds a predetermined 
value, means for supplying a signaling cur 
rent to the grid circuit, and an electro-re 
sponsive device connected in the plate cir 
cuit and in series with said rectifying de 
vice, said rectifier being responsive to signal 
ing current supplied to the grid circuit. 

17. The combination in an amplifying 
system of a three-electrode electron dis 
charge device having plate and grid circuits, 
a rectifying device associated with the plate 
circuit which is non-conducting until the 
voltage supplied thereto exceeds a predeter 
mned value, means for EEE the de vice a potential of a value slightly below that 
at which it is rendered conducting, and 
means for Supplying a signaling current to 
the grid circuit, the system being so adjust 
ed that the rectifying device will be ren 
dered conducting by the application of sig 
naling current to the grid circuit. 

18. The combination in an amplifying 
system of a three-electrode electron dis 
charge device having plate and grid circuits, 
means for supplying an alternating poten 
tial to both of said circuits, a rectifying de 
vice included in the plate circuit which is 
non-conducting until the voltage supplied 
thereto exceeds a predetermined value, said 
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device comprising a pair of separated elec 
trodes surrounded by an attenuated gaseous 
medium, and means for supplying a signal 
ing impulse to the grid circuit and thereby. 
rendering the rectifying device conducting. 
In witness, whereof, I have hereunto set my 

hand this 3rd day of November, 1924. 

LUCIUs J. PERKINS, 
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