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An object of this invention is a regeneratively 
coupled receiver apparatus, and the chief purpose 
thereof is to insure constant and stable coupling 
relations throughout the entire range of setting. 
. A second object of the invention is to provide 
a high degree of intermediate frequency amplifi 
cation. Without the use of several amplifying 
stages. 
Other and further objects will be apparent to 

those skilled in the art as the description of the 
invention proceeds. According to the invention, 
recourse is had with the said end in view to 
the heterodyne system of reception in which the 
Oscillations to be received are converted into a 
lower intermediate or transfer frequency by the 
aid of a preferably self-oscillating mixer tube. 
The output circuit of the mixer tube is in direct 
coupling relationship with the input circuit of the 
second rectifier or detector (without the use of 
additional amplifiers), With regeneration means 
for compensating for the attenuation of the cou 
pling circuits tuned to the intermediate fre 
quency. 
Most suitably, the compensation of attenuation 

(or gain) is insured in the intermediate frequency 
circuits in this manner that the Second detector 
tube is of the regenerative rectifier type. How 
ever, also the mixer tube could be employed at 
the same time for insuring de-attenuation of 
the intermediate frequency coupling circuit, and 
for this purpose hexode tubes would be particu 
larly suited. 

Figures 1 and 2 of the drawing, show schematic 
circuit arrangements illustrating the invention. 
Referring to Fig. the antenna circuit A is in 
ductively coupled to circuit E comprising Sec 
ondary coil tuned to the incoming signal fre 
quency by a condenser whose terminals are 
connected to the cathode 2 and signal control 
grid 3 of the oscillator detector tube M. An 
outer grid 8 is connected to a suitable Source of 
potential through the transformer secondary 
coil Which is tuned to the desired local OScilla 
tion frequency by condenser 8. The outer Sec 
tion of the tube including the plate and grid f4 
is caused to oscillate by inductively coupling a 
primary coil 6 in the plate circuit 5 of the 
tube with secondary 7. Also inductively coupled 
to coil 6 is a circuit Z, comprising transformer 
secondary coil 9 which is tuned to the desired 
intermediate frequency by condenser 20. One side 
of condenser 20 is conductively connected to 
cathode 22 of the rectifier or detector tube G. 
While the other side is connected to the control 
grid 23 through the grid leak condenser 21. A 

(C. 250-20) 
feedback connection to tuned circuit Z is pro 
vided by a tickler coil 25 which is included in the 
plate circuit 24 of tube G and is in inductive 
coupling with coil 9. The audio frequency out 
put of the receiver may be impressed on a sound 
reproducer 29 by means of an audio transformer 
T including primary 26 and secondary 28, the 
coil 26 being shunted by a condenser 27 which 
serves to by-pass the intermediate frequency cur 
rents. By means of the arrangement described 
a large degree of amplification of the signal 
energy at the intermediate frequency is secured 
Without the use of separate intermediate fre 
quency amplifier stages. 

I have also found it possible to cause a large 
degree of intermediate frequency amplification 
by the use of a hexode oscillator-detector tube, 
especially if a tube of the type recently introduced 
in the art is employed. Such a tube and circuit 
arrangement is shown in Fig. 2 in Which the an- : 
tenna circuit is connected to the circuit E tuned 
to the Signal frequency in the same manner as 
shown in Fig. 1. The second grid 30 serves as 
a screen grid to screen the signal grid 3 from the 
Oscillator grid Sl, grid 30 being maintained at a 
constant potential, herein shown as ground poten 
tial. The external circuit 44 of the grid 3 con 
tains a circuit O tuned to the local oscillation 
frequency and comprising a coil 34 and con 
denser 35. A further grid 32 is located between 
grid 3 and the plate 45 of the tube and in the 
external circuit 45 of grid 32 are primary coil 33 
which is inductively coupled to coil 34 and a sec 
ond coil 36 which is inductively coupled to a coil 
3 in the plate circuit 5 of the tube, coil 37 
being shunted by a condenser 39 to form a circuit 
Z, tuned to the intermediate frequency. A circuit 
Z" also tuned to the intermediate frequency and 
comprising secondary coil 38 and condenser 40 
may be connected to the input terminals of a 
tube 43 which may function as a second detector 
as in Fig. 1. Coil 38 may be inductively coupled 
to coil 36 as is the coil 37, thereby providing re 
generation of the currents in the tuned circuits 
Z, and Z' since current of the intermediate fre 
quency in coils 37 and 38 causes the potential of 
grid 32 to fuctuate at this frequency, thereby 
further increasing the intermediate frequency 
current in the plate circuit 5. 
Having described the invention, it will be under 

stood that I do not limit myself to the particular 
circuit arrangements shown but intend to include 
all such circuits or apparatus as come within the 
scope of the following claims. 
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What I claim and desire to secure by Letters 

Patent is: 
1. In a radio receiver, the combination of a 

vacuum tube having a cathode, a signal control 
5 grid, an oscillator grid, a plate and a third grid 

located between said OScillator grid and Said plate, 
a circuit tuned to the signal frequency connected 
between said cathode and Signal Control grid, a 
circuit tuned to an oscillation frequency differ 

i0 ing from said signal frequency by a desired inter 
mediate frequency connected to Said oscillator 
grid, a circuit directly connected to Said plate 
and tuned to the intermediate frequency, a Source 
of positive potential connected to the low poten 

li5 tial end of said last named circuit, and a cir 
cuit connected to said third grid and compris 
ing a feedback coupling to said circuit tuned 
to the oscillation frequency and also a Sec 
ond feedback coupling to the circuit tuned to the 

20 intermediate frequency. 
2. The combination defined in the preceding 

claim in which a screen grid is located between 
said signal control grid and said oscillator grid, 
and means for maintaining Said Screen grid at 

25 constant potential. 

2,067,536 
3. In a radio receiver, an electron discharge 

tube having a cathode, a plate and a signal con 
trol grid, a Screen grid, an oscillator grid and an 
additional grid located between said cathode and 
plate in the Order named, a circuit tunable to 
the radio signal frequency connected between said 
cathode and Signal control grid, means for main 
taining said Screen grid at a steady potential, a 
circuit tuned to an oscillation frequency differ 
ing from said signal frequency by an intermediate 
frequency Substantially lower than said signal fre 
quency connected to said oscillator grid, a cir 
cuit connected to said additional grid and com 
prising two Coils connected in Series, a feedback 
connection between one of said coils and the cir 
cuit tuned to the Oscillation frequency, a circuit 
connected at one end to said plate and at its 
other end to a source of positive potential and 
comprising a coil and condenser tuned to the 
intermediate frequency and a feedback connec 
tion between said last named coil and the other 
of Said first named coils. 
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