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To all whom it may concern: 
Be it known that I, ERNST F. W. ALEX 

ANDERSON, a citizen of the United States, re siding at Schenectady, in the county of 
Schenectady, State of New York, have in 
vented certain new and useful Improve 
ments 
which the following is a specification. 
My present invention relates to radio re 

ceiving systems, and more particularly to 
systems for receiving continuous wave sig 
a.S. 
The object of my invention is to provid 

an efficient and sensitive system for receiving 
continuous wave signals which will at the 
same time be highly selective and which will 
also produce a high degree of amplifica 
tion of the signals received. 
In carrying my invention into effect I 

provide at a receiving station a means for 
producing sustained high frequency oscilla 
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tions. This means for producing high fre 
quency oscillations is so adjusted that it is 
normally inoperative. It is also so arranged 
that when si 
received in the system the local means for 
producing high frequency oscillations will 
be set into operation to produce oscillations 
of the same frequency as the signaling os 
cillations, the production of these oscilla 
tions continuing as long as signals are being 
received. If the high frequency oscilla 
tions thus produced are rectified or detected, 
a continuous current will be produced, the 
duration of which will correspond to the 
length of the dots and dashes of the tele 
graphic signals received. Such a current 
will not produce any indication in the ordi 
nary telephone receivers, which are cus 
tomarily used for reception. I therefore 
provide additional means for producing a 
desired indication of the signals which are 
received. 
The novel features which I believe to be 

characteristic of my invention are set forth 
with particularity in the appended claims. 
The invention itself both as to its organiza 
tion and method of operation will be best 
understood by reference to the following 
description taken in connection with the ac 
companying drawing in which I have indi. 

in Radio-Receiving Systems, of 

als of a desired frequency are: 

cated diagrammatically one way in which 
my invention may be carried into effect. 
As indicated in the drawing, my receiving 

system comprises an electron discharge de 
vice 1 having associated therewith a grid 
circuit which includes the cathode 2 of the 
device, the grid 3, inductances 4 and 5, ana 
a variable condenser 6, for the purpose of 
tuning the circuit of frequency of the 
signals which are to be received. A plate 
circuit for this device comprises a cathode 
2, an anode 7, a source of current 8 and an 
inductance 9. Inductances 5 and 9 are so 
coupled together that the system is normally 
on the verge of oscillating. It is well known 
that the operation of such a system for the 
production of high frequency oscillations 
depends upon the transfer of enough energy 
from the plate circuit to the grid circuit to 
make up for the losses in the grid circuit. 
If the coupling is so arranged that the 
amount of energy which normally would be 
transferred is too small to produce oscilla 
tions a slight increase in the energy in the 
grid circuit will cause the device to act to 
produce high frequency oscillations. The 
small amount of energy required is supplied 
by means of signaling oscillations received 
upon the antenna 10 and impressed by means 
of the coil 11 upon the coil 4 in the grid 
circuit. Since the energy supplied to the 
grid circuit must have a proper phase re 
lation to the current in the plate circuit 
in order to cause the device to act as an 
oscillator, it is apparent that if the received 
signals are of different frequency from the 
frequency for which the oscillating system is 
tuned, this phase relation will not be suit 
able for the production of high frequency 
oscillations. Therefore, the system will not 
be caused to produce oscillations by signal 
ing currents of other than the desired fre 
quency and will be highly selective for cur 
rents of the one particular frequency for 
which it is tuned. The high frequency os 
cillations produced by the device will be 
of much greater magnitude than the oscilla 
tions received upon the antenna, 10 by reason 
of the amplifying properties of the electron 
discharge device 1. 
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In order to produce an audible indication 
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by means of the high frequency oscillations 
produced in the manner above described, 
the potential changes set up between the 
cathode 2 and anode 7 of the device 1 are 
applied to the grid circuit of an electron 
discharge detector 12, the plate circuit of 
which is included in one arm of a Wheat 
stone bridge, the other arms of which are 
made up of electron discharge device 13 and 
resistances 14 and 15. The grid circuit of 
the detector 12 includes the usual condenser 
16 shunted by resistance 17, and by means 
of this arrangement the resistance between 
the cathode 19 and anode 19 of the detector 12 
will be varied in accordance with the signals 
received. In other words, the current flow 
ing through the detector 12 from the direct 
current source 20 will vary 
corresponding to the length of the individual 
dots and dashes making up the signals which 
are received. These current changes will 
of course produce no audible indication in 
the telephone receiver 21 which is connected 
between the terminals 22 and 23 of the 
bridge. The bridge is normally so balanced 
that no current whatever will flow through 
the receiver 21. When the signals are re 
ceived the resistance of the detector 12 which 
forms one arm of the bridge is varied in 
the manner described and current will be 
caused to flow through the receiver 21. In 
order that an audible indication may be 
given in the receiver I provide a source of 
current of audible frequency 24, which is im 
pressed by means of the transformer 25 be 
tween the two terminals 26 and 27 of the 
bridge. When the bridge is unbalanced in 
the manner described current of this audible 
frequency will flow through the receiver 21 
and give the desired indication of the signais 
which are being received. 
I have indicated a second electron dis 

charge device 13 as forming the arm of the 
bridge opposite the detector 12 because of 
the fact that the provision of this device 
renders the bridge more easily balanced. 
The desired balancing may be conveniently 
effected by a variation of the resistances 28 
and 29 through which heating current for 
devices 12 and 13 is supplied. 

It will be apparent to one skilled in the 
art that my invention is by no means limited 
to the precise circuit arrangement shown, 
but that many modifications in...the connec 
tions used as well as in the apparatus em 
ployed 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 a radio receiving 

system of normally inoperative means for 
generating high frequency oscillations at a 
receiving station, means for receiving con 

at a periodicity 

1,873,931 

tinuous high frequency sigmaling waves and 65 
means actuated by received high frequency 
signaling waves for setting into operation 
said means for producing high frequency 
oscillations at the receiving station and 
thereby producing high frequency oscilla 
tions of the same frequency as the received 
WWes. 

70 

2. The combination in a radio receiving 
system of means for receiving continuous wave signals and controlling thereby the 
generation of a current which changes at 
a frequency below audibility, a source of 
current of audible frequency, a receiver and 
means actuated by the current changes below 
audibility for causing current from said 
audible frequency source to actuate said 
eCe Wei. 

3. The combination in a radio receiving 
system of normally inoperative means for 
producing high frequency oscillations at 
the receiving station, means for receiving 
continuous high frequency signaling waves 
and means actuated by received high fre 
quency signaling waves for setting into 
operation said means for producing high 
frequency oscillations at the receiving sta 
tion and thereby producing high frequency 
oscillations of the same frequency as the 
received waves, means for producing by the 
high frequency oscillations locally produced 
a current which changes at a frequency 
below audibility and means actuated by said 
current of a frequency below audibility for 
producing a desired indication of signals. 

4. The combination in a radio receiving 
system of normally inoperative means for 
producing high frequency oscillations at the 
receiving station, means for receiving con 
tinuous high frequency signaling waves and 
means actuated by received high frequency 
signaling waves for setting into operation 
said means for producing high frequency 
oscillations at the receiving station and 
thereby producing high frequency oscilla 
tions of the same frequency as the received 
waves, means for producing by the high 
frequency oscillations locally produced a 
current which changes at a frequency below 
audibility, a source of current of audible 
frequency, a receiver, and means actuated 
by the current changes below audibility for 
causing current from said audible frequency 
source to actuate said receiver. 

5. The method of receiving and detect 
ing continuous wave radio. telegraphic 
signals which consists in utilizing the re 
ceived signals for causing the generation 
at the receiving station of high frequency 
oscillations of the same frequency as the 
received signals, producing by means of the 
locally generated high frequency oscilla 
tions a current which varies at a frequency 
below audibility and utilizing said low fre 
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1,873,931 3. 

quency current to cause a local source of a frequency below audibility and utiliz 
audio frequency current to produce an ing the current thus produced to cause a . 
audible indication. local source of audio frequency current to 10 

6. The method o receiving and detecting produce an audible indication. 
continuous wave radio telegraphic signals In witness whereof, I have hereunto set 
which consists in utilizing received signals my hand this 3rd day of June, 1919. 
to produce a current which varies at ERNSTF. W. ALEXANDERSON. 


