
June 2, 1925. 1,539,820 
E. H. ARMSTRONG 

WAVE SIGNALNG SYSTEM 

Filed June 8, 1922 

(24-ceo/( 6-6 reto 
y 

€2.2. 2%-47%.a6, ATTORNEYS 

  



5 

O 

5 

20 

25 

Patented June 2, 1925. 1,539,820 
UNITED STATES PATENT office. 

EDWIN, H. ARMSTRONG, OF YONKERs, NEw YORK, ASSIGNOR, BY MIESNE ASSIGN 
MENTS, TO WESTINGHOUSEELECTRIC & MANUFACTURING comPANY, A coRPoRA 
ON OF PENNSYLVANIA. 

WAVE SIGNALING SYSTEML 
Application filed June 8, 1922. Serial No. 566,682. 

To all whom, it may concern: 
Be it known that I, EDWIN, H. ARM 

STRONG, residing at 1032 Warburton Avenue, 
Yonkers, in the county of Westchester, 
State of New York, have invented certain 
new and useful Improvements in Wave 
Signaling Systems; and I do hereby declare 
the following to be a full, clear, and exact 
description of the invention, such as will 
enable others skilled in the art to which 
it appertains to make and use the same. 

This invention relates to an electric re 
generative system for amplifying varying 
electric currents, particularly radio or other 
high frequency signaling currents, wherein 
the varying potential of the current to be 
amplified is impressed on the system and the 
relation between the amount of regenera 
tion and the degree of damping of the sys 
tem is periodically varied to produce tran 
sient free oscillations proportional to the 
amplitude of the impressed potential and 
wherein the resulting free oscillations and 
the system are continuously maintained in 
this transient ordinarily unstable state to 
obtain super-regenerative amplification or 
action as described in my co-pending ap 
plication, Patent No. 1424,065, Serial No. 
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4S0,563 filed June 27, 1921. 
The invention has for its object the pro 

vision of a method of and apparatus for im 
proving the operation of super-regenerative 
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systems employing vacuum ... valves, more 
particularly for the purpose of obtaining 
substantial proportionality of the response 
in the system and for obtaining greater am 
plification and improved quality of speech 
when such systems are employed to amplify 
and receive radio telephone signals or other 
signals of like character. To this end the 
characteristics of at least one of the ampli 
fying vacuum valves in the system are modi 
fied by inserting resistance in the plate cir 
cuit of the valve thru which the direct cur 
rent of the local battery flows and shunting 
the resistance by a capacity or a combination 
of capacity and inductance, which combina 
tion may be tuned to the auxiliary fre 
quency, whereby the tendency of the super 
regenerative action to become irregular and 
loose its proportionality to the incoming 
signal is overcome. A further object of the 
invention contemplates the extension of this 
idea to the provision of an electrical filter 

of Such character that it combines the func 
tion already described with its natural func 
tion of separating speech or signal frequency 
from the local auxiliary frequency which 
serves to periodically vary the relation be 
tween the amount of regeneration and the 
damping of the system. - 
The particular form of circuit arrange 

ment illustrated in the drawings are pre 
ferred einbodiments of the invention. By 
'eference to the drawings and to the accom 
panying description a more complete under 
standing of the invention may be had. In 
these drawings:-Fig. 1 illustrates a super 
regenerative system of the two-tube type 
with a resistance in the plate circuit of the 
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low or auxiliary frequency oscillating sys 
tem, which resistance is shunted by a con 
denser and inductance in series; and Fig. 
2 illustrates a similar type of system in 
which a multi-stage filter is employed for 
the combined purpose of separating the 
voice and auxiliary frequency and increas 
ing the amplification. 
A theory of operation of this general type 

of super-regenerative amplifier has been de 
scribed in my aforementioned patent. This 
invention, however, is based on the dis covery of the improvement in operation of 
super-regenerative systems which is ob 
tained when a resistance of the proper value 
shunted by appropriate values of capacity 
and inductance, is inserted in the plate cir 
cuit of the vacuum valve or valves produc ing the auxiliary frequency. The complete 
explanation of the mode of operation of the 
system is highly complicated and is unnec 
essary and need not be considered here be 
cause it may be easily demonstrated experi 
mentally. The general idea of the operation 
of the system will be understood, however, 
from the following explanation:-Refer 
ring now to Fig.1, the source 1 of the vary 
ing current to be amplified is associated 
with a regenerative system comprising the 
tuned circuit 2, 3, the vacuum valve 4, the 
feed-back coil 5 and the local battery 6. 
to the wave A.Y. of the incoming sig 
nals present in the source: 1. 
Associated with the regenerative system 

is a feed-back oscillating and detector sys 
tem similar to that described in my co 
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The regenerative system should be tuned 
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rently herewith. The oscillating system described without departing from the spirit 
comprises the tuned circuit 7, 8, the valve 9, 
the inductance 10, the condenser 11 by 
means of which the oscillations in the sys 
tem are controlled and maintained at the 
desired frequency, and the inductance 12. 
Of course, it is to be understood that other specific forms of oscillating circuit arrange 
ments may be successfully employed. The 
elements which have been added, and which 
in combination constitute the basis of this 
invention, are the resistance 13 which is 
inserted in the plate circuit of the oscillat 
ing valve 9, the inductance 14 and variable 
condenser 15 connected in series with each 
other and together shunted across the re 
sistance 13. The condenser 15 and the in 
ductance 14 are so tuned and adjusted as to 
be in resonance with the auxiliary frequenc 
roduced by the vacuum valve 9 in the feed 

system. The value of the 
resistance 13 for the ordinary type. tube 
should be between 10,000 and 20,000 ohms 
and the ratio of inductance to capacity 
should be fairly high. As in the usual case, 
the received signals are indicated by the 
telephones 16, which, of course, may be re 
placed by any of the well known forms of indicating devices. . 
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g 2 is substantially similar to Fig. 1 
and like numerals have been emplo ed to 
designate corresponding elements of the sys 
tem. The use of the resistance 13 for the 
double function of improving the quality of 
amplification and of filtering the auxiliary 
currents from the speech frequency currents, is shown in the oscillating system including 
the vacuum valve 9. In this arrangement 
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the filter combination comprises two resist 
ances 13 and 13 and the two capacity induc 
tance combinations 14, 15 and 14,15. It 
is to be understood, however, that other forms of aperiodic filters comprising a plu 
rality of recurrent sections of identical or 
varying values of resistance, inductance and 
capacity may be employed. The values of 
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resistance and the ratio of inductance to ca 
pacity should Effy be as given in con 
nection with Fig. 1. Of course, the values 
may be altered to take advantage of the best 
practice in the filter art. The telephones 
16 are connected at the end of the filter 
and complete the path for the continuous 
currents supplied from the source 17 in the 
plate circuits of the oscillating valve 9. 
It is to be understood that the present in 
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the conductors of such signals. 
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vention is adapted to receive radio signals, 
including radio telephone signals, when as 
sociated with an antenna, loop or other 
energy collecting device and to receive wired 
wireless signals (so-called wire carrier cur 
rent transmission) when associated with 

It should 
also be understood that modifications may be 
made in the specific circuit connections above 
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and scope of the invention. 
I claim: . 
1. An electric regenerative system adapted 

to produce super-regenerative action, includ 
ing a feed-back circuit having a certain 
degree of damping, and means for periodi 
cally varying the relation between the 
amount of feedback and the degree of 
damping of the system comprising, an oscil 
lating system adapted to supply an auxiliary 
frequency to the regenerative system, and a 
resistance connected in said oscillating sys 
tem for obtaining substantial proportionality 
in the response of the system. " . 

2. An electric regenerative system adapted 
to produce super-regenerative action, includ 
ing a feed-back circuit having a certain de 
gree of damping, and means for periodical 
ly varying the relation between the amount 
of feed-back and the degree of damping of 
the system comprising, an oscillating sys 
tem adapted to supply an auxiliary fre 
quency to the regenerative system, and a 
resistance shunted by an inductance and ca 
pacity connected in said oscillating system 
for obtaining substantial proportionality in 
the response of the system. 

3. An electric regenerative system adapted 
to produce super-regenerative action, includ 
ing a feed-back circuit having a certain de gree of damping, and means for periodical 
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ly varying the relation between the amount 
of feed-back and the degree of damping of 
the system comprising, an oscillating system 
adapted to supply an auxiliary frequency to 
the regenerative system, a resistance con 
nected in said oscillating system and an 
inductance and capacity tuned to the auxili 
ary frequency connected in shunt with said 
resistance whereby substantial proportion 
|ality in the response of said system and fil 
tering action for separating out said auxili 
ary frequency is obtained. 

4. An electric regenerative system adapt 
ed to produce super-regenerative action, in 
cluding a feed-back circuit having a certain 
degree of damping and means for periodical 
ly varying the relation between the amount 
of feed-back and the degree of damping of 
the system comprising a feed-back oscillat 
ing circuit including a vacuum valve havin 
grid, filament and plate elements connecte 
in their respective circuits and a resistance 
connected in the plate circuit of said valve 
whereby substantial proportionality in the 
response of the system is obtained. 

5. An electric regenerative system adapted 
to produce super-regenerative action, includ 
ing a feed-back circuit having a certain de 
gree of damping and means for periodically 
varying the relation between the amount of 
feed-back and the degree of damping of the 
system comprising a feed-back oscillating 
circuit including a vacuum valve having 
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grid, filament and plate elements connected 
in their respective circuits, and a resistance 
connected in the plate circuit of said valve, 
a capacity and an inductance connected in 
shunt with said resistance and tuned to said 
auxiliary frequency, all for the purpose of 

10 

obtaining substantial proportionality in the 
response of the system and for filtering the 
auxiliary frequency. w 

6. An electric regenerative system adapted 
to produce super-regenerative action, includ 
ing a feed-back circuit having a certain de 
gree of damping and means for periodically 
varying the relation between the amount of 

feed-back and the degree of damping of the 
system comprising a feed-back oscillating 
circuit including a vacuum valve havin 
grid, filament and plate elements connecte 
in their respective circuits, and a filter con 
prising a plurality of resistance, inductance 
and capacity elements connected in the plate 
circuit of said valve, for the purpose of ob 
resistance of the system and for altering the 
auxiliary frequency. 
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taining substantial proportionality in the 
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In testimony whereof I affix my signature. 

EDWIN H. ARMSTRONG. 


