
Dec. 4, 1928, 1,693,662 
R. S. OH 

RADIO SIGNALING SYSTEM 
Filled June 25, 1924 

32 

(scatter 

Azarazeazza 
Aeguency Azzolofiev's 

tgift. 

INVENTOR 
A. S. (2 

ATTORNEY 

  

    

  

  

  



O 

Patented Dec. 4, 1928. 

STATES 
1,693,662 

PATENT OFFICE. 
RUSSELL S. oHL, OF NEW YORK, N.Y., ASSIGNOR. To AMERICAN TELEPHONE AND 

TELEGRAPH. COMPANY, A CORPORATION OF NEw York. 
RADIO SIGNALING SYSTEM. 

: . . . . . . . . . - .32 - . . . . . : ' ' 'i:. ...: 

Application filed June 25, 1924. Serial No. 722,367. 

This invention relates to high frequency 
signaling systems, and particularly to a receiv 
ing circuit of such systems characterized by 
the use of alternating current for heating the 
filaments of the vacuum tubes used in the re 
ceiving circuit. . . . 
The use. of batteries, particularly of the 

storage type, in connection with high fre quency receiving sets is objectionable, not 
only, because of high first cost and mainte 
nance but also because of the trouble incidental 
to keeping. Such batteries charged. It is ac 
cordingly desirable to avoid their use. It 

5 

20 

.30 

has been found that an alternating current 
Supply, such, as the 60-cycle lighting circuits, 
may be used for the heating of the filaments 
of Vacuum tube amplifiers without produc 
ing appreciable noise in the receiver connect 
ed with the output side.thereof, provided ex 
cessive amplification is not produced. How 
ever, a vacuum tube detector, whose filament 
is heated by alternating, current is not satis 
factory, because the frequency of the filament 
heating current modulates the frequencies.im 
pressed upon the tube by the circuit connected 
with its grid and produces, an audi-frequen 
cy current in the output circuit of the detec 
tor, which interferes with detection of the signals. . . . . . . . . . . . . . . . . . . . . 
... This invention consists in an arrangement 
for detecting and amplifying radio signals, 
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which is characterized by the use of one, or 
more magnetic, detéctors and by intermediate 
frequency amplification, utilizing, Vacuum 
tubes, the filaments of which are heated by al 
ternating, currents. . . . . . . . . . . . . . 
Other objects of this invention will be ap 

parent from the following description, when 
read in connection with the attached drawing, 
of which Figure. I shows a form of embodi 
ment of the invention employing two mag 
netic detectors and intermediate frequency 
amplification, and Fig.2 shows the use of a 
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vacuum tube for the intermediate frequency 
detection and aimagnetic detector for the all 
dio-frequency detection. . . . . . . . . . . . . 
... In Fig.1, the antenna 1 is connected with a 
resonant input circuit comprising the vari 
able condenser 2 and an inductance 3, which 
constitutes one winding of the magnetic de 
tector 4. Another winding 5 of this detector 
is connected with the oscillator 10. A third 
winding 6 is connected with the vacuum tube 
amilifier, a 
ed with a source of direct current, namely the 

aid a fourth winding is connect 

plate battery, for the purpose of biasing mag 
netically the detector 4. The cores of this de 
tector are preferably made of permalloy, the 
characteristics of which arefully set forth in 
a paper, by Arnold and Elmen, published in 
the Journal of the Franklin. Institute, volume 
195, No. 5, dated May, 1923. A variable re 
sistance 8 is connected in parallel with the 
Winding 7 to control the current therein and a 
condenser 9 is connected to ground for 
reasons, which will be clear from later de 
scription. A variable, condenser 11, is con 
nected across the winding 5 to provide a 
resonant-feed-back circuit of the oscillator 10, 
and a resistance 12 is connected to ground 
from the grid circuit of this tube. The am 
plifier may contain any number of tubes, 
Such as 18, 14 and 15, coupled together by 
naeans of transformers, 17, and 18. The in 
ductance 19 is connected with the plate of the 
last tube 15. The plate of this tube is con 
nected through condenser. 20 with conductor 
21, which is connected with the winding 22 of 
the magnetic detector, 23. Another winding 
24 is connected with a signal indicating de 
Vice such as a telephone receiver 25. Abias 
ing winding 26, similar to 7 of detector 4, is 
connected with detector 23 and a shunt 29 
controls, the current through this winding. 
The filaments of the amplifier and also of the 
Oscillator are connected with an alternating 
current generator 16, across which is connect 
ed the resistance 30, the midpoint of which is 
connected with the positive, pole of the, bat 
tery 28, the negative pole of which is grounds 
ed. This battery, applies the negative bias to 
the grids of the amplifier and oscillator. 
Battery, 27 serves by means of conductors, 31 
and 32 to apply the positive plate. potential 
to all of the tubes and also to provide.the 
biasing current for the windings 7 and 26 of 
the magnetic, detectors. . . . . . . . . 
... The manner, in which this arrangement op 
erates to detect signals is as follows: the cur 
rents of signaling frequency received by the 
antenna, 1 will be impressed by the resonant 
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circuit. 2-3 upon the magnetic detector 4, 
wherein such currents will be beaten to an in 
termediate or different frequency by another frequency impressed upon the winding 5 by 
the oscillator. 10. The resultant interme 
diate frequency will be impressed upon the 
amplifiers 13, 14 and 15, and after being am 
plified to the required degree; the said inter 
mediate frequency carrying the signal will 
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be impressed upon the winding 22 of the de 
tector 23. The signal will be detected there 
by and impressed upon the receiver 25 by the 
winding 24. 

Fig.2 shows an embodiment of the inven 
tion in which a detector of the vacuum tube 
type is used for the detection of the interme 
diate frequency. The circuit of Fig.2 differs 
structurally from that of Fig. 1 in the use of 
a vacuum tube detector in place of the mag 
netic detector shown in Fig. 1 for beating 
down the incoming frequency to an inteine 
diate frequency. In the arrangement of Fig. 
2 the high frequency signaling currents re 
ceived by antenna 1 will be impressed upon 
the resonant circuit 2-33 which in turn will 
impress them upon the resonant circuit, 
34-35 connected with the grid circuit of the 
vacuum tube detector 3S. Coupled with this 
grid circuit by means of the windings 36 and 
37 is a source of high frequency current simi 
lar to that shown in Fig. 1. The intenedi 
ate frequency current resulting from detec 
tion by the tube 38 will be impressed by the 
transformer 39 upon an amplifier similar to 
that shown in Fig. 1, but of which tube 13 
only is shown in Fig. 2. The remainder of 
the circuit of Fig. 2 for the detection of the 
audio-frequency signals should be the same 
as shown in Fig. 1. The arrangement shown 
in Fig. 2 is preferable where the incoming 
frequency is so high that satisfactory detec 
tion of the intermediate frequency cannot be 
effected by means of any known type of mag 
netic detector. 
While this invention has been disclosed as 

embodied in a particular form, it is to be un 
derstood that it is capable of embodiment, in 
other forms without departing from the 
spirit and scope of the appended claims. 
What is claimed is: 
1. In a radio receiving system, the combi 

nation with an antenna of a magnetic detec 
tor connected therewith, an amplifier con 
nected with the output of the said detector, a 
second magnetic detector connected with the 
output of the said amplifier, and a signal re 
ceiving instrument connected with the said 
second detector. 

2. In a radio receiving system, the combi 
nation with an antenna of a magnetic detec 
to connected there with, a vacuum tube ann 
plifier connected with the output of the said 
detector, the said amplifier having a source 
of alternating current connected with the fila 
ment thereof for heating the said filament. a 
second magnetic detector connected with the 
output of the said amplifier, and a signal re 
ceiving instrument connected 
second detector. 

3. In a radio receiving system, the combi 
nation with an antenna of a magnetic detec 
tor connected therewith, a vacuum tube am 
plifier having a plurality of tubes connected 
with the output of the said detector, a source 

with the said 
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of alternating current connected with the fila 
ments of the said vacuum tubes for heating 
the same, a second magnetic detector Con 
nected with the output of the said amplifier, 
and a signal receiving instrument connected 
with the said second detector. 

4. in a radio receiving system, the combi 
nation with a tuned receiving circuit of a 
magnetic detector including a plurality of 
windings mounted upon a magnetic core, one 
of said windings constituting one of the ele 
ments for tuning the said receiving circuit, 
a vacuum tube oscillator connected with an 
other of the said windings, a source of biasing 
current connected with a third one of said 
windings, a vacuum tube amplifier connected 
with a fourth of said windings, a source of 
alternating current to supply the heating cul'- 
rent for the filaments of the said oscillator 
and said amplifier, a second magnetic detec 
tor having a plurality of windings, one being 
connected with the output of the said ampli 
fier, another being connected with the said 
source of biasing current, and a signal receiv 
ing instrument connected with a third wind 
ing of said second detector. 

5. In a radio receiving system, the combi 
nation with a magnetic detector having a 
plurality of windings, of an input circuit 
connected with one of said windings, an os 
cillator connected with a second winding of 
said detector, an amplifier having its input 
side connected with a third winding of the 
said detector, and a source of current con 
nected with the fourth winding of the said 
detector to magnetize the core thereof. 

6. In a radio receiving system, the com 
bination with a magnetic detector having a 
plurality of windings, of an input circuit 
connected with one of said windings, an os 
cillator connected with a second winding of 
said detector, an amplifier having its input 
side connected with a third winding of the 
said detector, a source of current connected 
with the fourth winding of the said detector, 
and means to limit the magnitude of the cur 
rent through the said fourth winding depend 
ing upon the magnetic characteristic of the 
detector. 

7. In a radio receiving system, the combi 
nation with a plurality of magnetic detectors 
each having a plurality of windings, one de 
tector being designed for the detection of in 
termediate frequencies and the other of audio 
frequencies, of an input circuit connected 
with one winding of the intermediate fre 
quency detector, an oscillator connected with 
a second winding of the said intermediate fre 
quency detector, an amplifier having its in 
put connected with a third winding of said 
intermediate frequency detector and its out 
put connected with a winding of the audio 
frequency detector, a receiving device con 
nected with a second winding of said audio 
frequency detector, and a source of direct 
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current connected with a fourth winding of 
the intermediate frequency detector and also 
with a third winding of the audio frequency 
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plate voltage connected with the 
said vacuum tubes and also with the fourth 
winding of the said detector, and a source 
of alternating current connected with the 

detector to provide a predetermined degree 
of magnetization of the cores of the said 
detectors. - 

8. In a radio receiving system, the combi 
nation with a magnetic detector having a 
plurality of windings, of an input circuit 
connected with one of said windings, a vac 
uum tube oscillator connected with a second 
winding of said detector, a vacuum tube am 
plifier having its input side connected with 
a third winding of said detector, a source of 

filaments of the said vacuum tubes. 
9. In a radio receiving system, the combi 

nation with a plurality of magnetic detectors 
each having a plurality of windings, one de 
tector being designed for the detection of an 

plates of 
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intermediate frequency and the other of an 
audio frequency, of an input circuit connected 
with one winding of the intermediate fre 
quency detector, a vacuum tube oscillator 
connected with a second winding of the inter 
mediate frequency detector, a vacuum tube 
amplifier having its input connected with a 
third winding of the intermediate frequency 
detector and its output connected with a 
winding of the audio frequency detector, a re 
ceiving device connected with a second wind 
ing of the said audio frequency detector, a 
source of alternating current connected with 
the filaments of the said vacuum tubes, and 
a source of plate voltage connected with the 
plates of the said 'vacuum tubes and also with 
a fourth winding of the intermediate fre 
quency detector and a third winding of the 
audio frequency detector. - 
In testimony whereof, I have signed my 

name to this specification this 21st day of 
June, 1924. 

RUSSELL S. OHL. 
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