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turn resistor 9. The plate to of tube 4 is con 
nected to a point of positive potential of a direct 
current source (not shown). The tube 5 func 
tions in the same manner as tube 4, and, hence, 
the corresponding circuit elements are indicated 
by a prime indication. It is sufficient to point out 

, that by virtue of the audio degeneration across 
each of resistors 6 and 6', each of these tubes 
functions in the manner of a diode whose space 
current flow is regulated by a control grid. An 
other name for this type of infinite impedance 
detector is "degenerative plate circuit detector.' 
This type of detector is used in order to minimize 
the loading of the super-regenerative amplifiers 
Which feed the respective detectors. 
: The signal energy is applied to the control grids 
8 and 8' by means of respective coupling con 
densel's and '. Each coupling CondenSer is 
çonnected to its respective superregenerative os 
cillator circuit. The functioning of each i OScil 
lator circuit is to provide the advantage of super 
regenerative amplification without encountering 
the disadvantages which arise when Super-re 
'generative detectors are used. Considering, first, 
the super-regenerative oscillator circuit to which 
coupling condenser is connected, it comprises 
an electron discharge tube 2. The tube 2 is 
shown by way of illustration as consisting of a 
triode, but the invention is not restricted to this 
type of tube. 
high potential side of the resonant input circuit. 
The latter consists of coil. 4 shunted by a reso 
nating condenser, 5. The cathode 6 of tube 
2 is connected to ground, a predetermined inter 
mediate point 7 on coil 4 being returned to the 3: 
grounded cathode by means of the radio fre 
quency coupling condenser 8. The control grid 
9 is regeneratively coupled to the lower end of 

coil 4 by means of the direct current blocking 
condenser 20, the resistor 2 being connected 
from grid 19 to ground as a grid return resistor. 

It will be recognized that tube 2 and its as 
sociated circuits, provide an oscillator, of the 
Hartley type. The input circuit 4-5 is tuned to 
a frequency F1, which is on one side of the mean 
frequency Fe of the applied FM signal energy. 
The coupling condenser il ?í is connected to the 
high potential side of the input circuit 4-5. 
Hence, it will be seen that the super-regenerated 
'signal energy developed across circuit 4-fs is 
applied through condenser to the grid 8 of the 
infinite impedance detector tube 4. 

Since the second super-regenerative oscillator 
circuit is an exact duplicate of the first, the cor 
responding circuit components are indicated by 
prime indications. The input circuit (4'-5' of 
oscillator tube 2' is tuned to a frequency F2, 
which is on the opposite side of the mean fre 
quency Fe. The relation between the resonance 
curves of circuits 4-5 and f4'-5' is shown 
in Fig. 2. It will be seen that the peak fre 
quencies of these input circuits are located at 
frequencies F1 and F2. 
of the two resonant curves is located at Fc. 
The tuning condensers 5 and 5' are, of course, 
adjusted so that the cross-over frequency Fe shall 
be equal to the mean frequency of applied FM 
signal energy. Where desired, the frequency 
spacing between peak frequencies F1 and F2 will 
exceed the maximum frequency deviation of the 
FM signal energy. 
The grid 8 of infinite impedance detector 5 is 

connected to the high potential side of input cir 
cuit (4'-5' by the coupling condenser f’. In 
order to...isolate the input circuits of the oscil 

The plate f3 is connected to the ; 
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lators, the signal input transformer f is coupled 
to the two input circuits 4-5 and 4'-5' 
through a pair of amplifier coupling tubes. The 
advantage of using separate coupling tubes to 
feed the two off-tuned circuits is that the off 
tuned circuits are isolated. This means that they 
are not coupled together, and can be separately 
detuned as shown in Fig. 2. The coupling am 
plifiers may be of any well known type. Merely 
by Way of example, they have been shown as 
pentode tubes 2 and 22. The signal input grids 
23 and 24 of tubes 2 and 22 respectively are con 
nected in parallel to the high potential side of 
the secondary circuit 3. 
The cathodes of tubes 2 and 22 are cOn 

nected to ground through their respective grid 
biasing networks. , The plates of the coupling 
tubes are connected to the --B terminal of the 
direct current Source through respective radio 
frequency choke coils 2 f' and 22". The direct 
current blocking condenser 25 couples the plate 
end of choke coil 2 f' to the high potential side 
of input circuit 4-5. The direct current block 
ing condenser 25' couples the plate end of choke 
coil 22' to the high potential side of input 
circuit 4'-f3'. It will now be seen that each 
coupling tube amplifies the signal energy applied 
to the signal grid thereof. Tube 2 will transfer 
its amplified signal energy to the input circuit 
4-5 of oscillator tube 2. In the same way the 
coupling tube 22 will transfer amplified signal 
energy to its associated input circuit 4'-5' of 
oscillator 2. Hence, there will be substantially 
no coupling between the input circuits, and their 
oppositely-mistuned relation Will be maintained 
in the manner desired. 
The super-regenerative functioning of the os 

cillators 2 and 2' is secured by virtue of the 
quench oscillator circuit which comprises tubes 
30, and 39'. The cathodes of the two tubes are 
connected in common to ground. The control 
grid 3 í is connected to control grid 3 l' of the op 
posite tube through a pair of series-related grid 
return resistors 32 and 32'. The junction of the 

5 grid return resistors is connected to ground. The 
plate 33 of tube 30 is cross-connected to grid 3. 
by means of the coupling condenser 34. The plate 
33' of tube 30' is cross-connected to grid 3 by 

The plates. 33 and 33' 
are connected together by the inductance coil 35 
of the oscillator circuit. The midpoint of the 
latter is connected to the --B terminal of the 
direct current source through a radio frequency 
choke coil 36. The lower end of coil 35 is con 
nected by lead 40 to the tapping point T' on 
oscillator coil 4'. The lead 4f connects the 
upper end of oscillator coil 35 to the tapping point 

on the oscillator coil 4. 
It Will now be seen that the quench Oscillations 

are injected into the tank circuits of the tubes 
2 and 2. It Will also be appreciated that the 
quench oscillatory energy is applied into the plate 
circuits of the pair of super-regenerative oscil 
lators. Plate injection is employed in order to 
prevent Spurious oscillations such as arise with 
grid injection. The quench oscillations are pref 
erably at a Superaudible frequency. It is not be 
lieved necessary to describe in detail the manner 
in Which the application of the quench Oscilla 
tions to the oscillator tubes f2 and 2’ results in 
super-regenerative amplification. It is sufficient 
for the purposes of this application to point out 
that high Sensitivity and gain are secured at the 
oscillator tubes. 2 and 2' as a result of the al 
ternate application of the quench oscillatory en 
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ergy to the oscillator tubes 2 and 2'. Even if very weak signals are applied to the input circuits 
of these-oscillator tubes, yet there will be secured a high degree of amplification by virtue of the 
super-regenerative action due to the alternate 
superaudible quenching of the oscillator tubes 2 

S0LLL 00SrSrSSS SSSSKSSSeSS 
iš However, demodulation at the oscillator tubes, 
2, 2’, is not utilized. Instead, the function of 

0. 
detector tubes 4 and 5. By separating the func 
detection takes place at the infinite impedance 

5 

3 
Fig.2 shows that the off-tuning of circuit 14-15 
will be compensated for by the opposite off-tun 
ing of circuit. A '-5'. This will, also, be true of 
the detected outputs of the infinite impedance 
detectors 50 and 50'. The amplified audio signal 
voltage will be added in push-push relation at 
transformer T. If desired, input circuits: 14-15 

tions of amplification and detection there is pre 
vented the possibility of oscillation between the 
quench oscillator tank circuit and the detector 
plate circuits. The radio frequency super-regen 
erative oscillations are fed to the infinite im pedance detectors through capacity-resistance 
coupling, and, hence, the quench frequency cur 
rents will not pass to the detector tubes 4 and 5. 
There is then secured the dual advantage of elim 
ination of the quench frequency current, and 
omission of transformer coupling between the 

and 4'-5' may be each tuned to Fe when re. 
ceiving AM waves. 2 : . ...: '...,' ', , ' ' '... 

While I have indicated and described a system 
for carrying my invention into effect, it will be 
apparent to one skilled in the art that my inven 
tion is by no means limited to the particular 

15, 
organization shown and described, but that many 
modifications may be made without departing 
from the scope of my invention, as set forth in the appended claims. 
what I claim is: , , 

20 

super-regenerative oscillators and the detector 
circuits. It is pointed out that the tank circuit 
of the quench oscillator comprises coil 35 in asso 
-ciation with the bypass condensers' 18 and f 8.. 
Furthermore, the networks if-9 and i? '-9" are so designed as to pass the oscillatory output of 
tubes f2 and f2, but not the currents of quench 

30 
frequency. In place of the specific detectors 
shown, there may be used diode rectifiers. 
The audio voltage developed across each of 

cathode load resistors 6 and 6 is applied to a 
respective audio amplifier by resistance-capacity 
coupling. Thus, the grid 52 of audio amplifier 
tube 50 is coupled by direct current blocking con 
denser 5 to the cathode end of resistor 6. The 
grid 52 is returned to ground by resistor 53. Bias 
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quench currents from passing to the detector. . . . . . 
2. In a signalling system, at least one oscillator 

tube circuit, means for applying modulated radio 

1. In a signalling system, at least one oscillator 
tube circuit, means for applying modulated radio 
signals thereto, means for quenching the oscil 
lator at a superaudible frequency to provide 
super-regenerative amplification, a detector of 
the infinite impedance type coupled to the oscil 
clator for deriving the modulation signals and 
purely capacity-resistance means coupling said. 
detector to said oscillator thereby to prevent 

signals thereto, means for quenching the oscil 
lator at a superaudible frequency to provide 
super-regenerative amplification, a detector cou- : 
pled to the oscillator for deriving the modulation signals and purely capacity-resistance means 
coupling said detector to said oscillator, thereby 
to prevent quench currents from passing to the 

is supplied the grid 52 by cathode biasing resistor 
54. The audio tube 50' is constructed in the 40 same manner as amplifier tube. 50; the circuit 
elements pertaining thereto are designated by cor 
responding numerals with prime designations. 
The plate circuits of tubes 50 and 50 may be 
connected in push-pull or in push-push. Switch: 
S. connects the primary windings 60 and 6 f of 
output transformer T in push-push relation when 
adjusted to contacts A. The push-pull relationis 
secured by adjusting the switch to contacts B. ? Any desired audio utilizing network may be con 
nected to 
former. the secondary of the output trans 
When receiving FM signals the outputs of the 

amplifiers 50 and 50 should be combined in push 
pull relation, since the super-regenerative oscil 55 
lators 2 and 2 present oppositely sloping filters 
to the detectors, as shown in Fig. 2. The alter 
nate quenching of the oscillators causes the oscil 
latory output thereof to be delivered to the re spective detectors in the form of highly ampli 
fied signal-modulated oscillatory energy. The 
modulation of the energy is AM at each detector 

60 

input electrode, because of the action of each off 
tune discriminator circuit 4-5 and 4'-5'. 
The discriminatory action is too well known to 
require further description. ". . . . . . . 

When receiving AM carrier energy, switch S is 
thrown into “A” or push-button position. The 
plate circuits of tubes 50 and 50' are now in aid 
ing, or push-push, relation. The mistuning of 
circuits 4-5 and 4'-5' will not affect the 
amplification by tubes 2 and 2'. The AM sig 
nals will have a carrier frequency of Fe, the mean 
frequency of F1 and F2. . . . . 

output of the amplifiers 2 and 2 will be at Fe. 
Therefore, the average 

detector, said oscillator circuit comprising a tube 
having a tank circuit connected in the plate cir 
cuit thereof, and said quenching means being 
connected to said tank circuit. . . . . . . . . 

3. In a frequency modulation receiving system, 
a pair of regenerative amplifier circuits, each 
amplifier having a respective signal input tuned 
circuit, said signal input tuned circuits being 
oppositely mistuned with respect to a predeter 
mined frequency, means for applying frequency 
modulated carrier energy to said respective input 
circuits, the center, frequency of the applied ' . 
energy being equal to said predetermined fre 
quency, a quench oscillator for alternately 
quenching said amplifiers thereby to render them 
operative as super-regenerative amplifiers, a pair 
of infinite impedance detectors, means coupling 
each respective amplifier input circuit to a re 
spective one of said infinite impedance detectors, 
and means for combining the detected outputs 
'of said detectors in a predetermined relation. 

4. In a frequency modulation receiving system, 
a pair of regenerative amplifier circuits, each 

is amplifier having a respective signal input tuned 
circuit, said signal input tuned circuits being 
oppositely mistuned with respect to a predeter 
mined frequency, means for applying frequency 
modulated carrier energy to said respective input 
circuits, the center frequency of the applied energy being equal to said predetermined 
quency, a quench Oscillator for alternately 
quenching said amplifiers thereby to render them 
operative as super-regenerative amplifiers, a pair. 
of infinite impedance detectors, means coupling reach respective amplifier input circuit to a re 
spective one of said infinite impedance detectors, 
means for combining the detected outputs of said 
detectors in a predetermined relation, and said. 

  



4. 
scombining means including a switch Which is 
adapted to selectively combine said detected out 
puts in push-pul relation for frequency modula 
tion reception, or in push-push relation for alm 
plitude modulation reception. 

5. In a signalling system, at least one OScillator 
tube circuit, means for applying frequency mod 
ulated radio signals thereto, means for quenching 
the oscillator at a superaudible frequency to pro 
vide super-regenerative amplification, a i detector 
of the infinite impedance type coupled to the 
oscillator for deriving the modulation signals, a 
second oscillator tube circuit, said two oscillators 
being oppositely mistuned relative to the mean 
frequency of the applied radio signals, said 
quenching means acting on the two Oscillator 
tubes in alternate manner, and a separate: infi 
nite impedance detector coupled to the second 
oscillator and purely capacity-resistance means 
coupling each detector to its respective oscillator. 

-6. In a frequency modulation receiving System, 
a pair of regenerative amplifier circuits, each 
ramplifier having a respective signal input tuned 
circuit, said signal input tuned circuits being op 
positely mistuned with respect to a predeter 
mined frequency, means for applying frequency 
modulated carrier energy to said respective input 
circuits, a quench oscillator for alternately 
quenching said amplifiers thereby to render them 
operative, as super-regenerative amplifiers, a pair : 

5 
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cuits being oppositely mistuned with respect to a 
predetermined frequency, means for applying 
modulated carrier energy to said respective input 
circuits, the center frequency of the applied 
energy being equal to said predetermined fre 
quency, a quench oscillator for alternately 
quenching said amplifiers thereby to render them 

: operative as Super-regenerative amplifiers, a pair 
of detectors, means coupling each respective ann 
plifier input circuit to a respective one of said 
detectors, and combining means including a 
Switch which is adapted to selectively combine 
said detected outputs in push-pull relation for 
frequency modulation reception, or in push-push 

5 relation for amplitude modulation reception. 
10. In a receiving system, a pair of regenera 

tive amplifier circuits, each amplifier having a 
Fespective signal input tuned circuit, Said. Signal 
input tuned circuits being oppositely mistuned 
with respect to a predetermined frequency, means 
for applying modulated carrier energy to said 
respective input circuits, a quench Oscillator con 
structed and arranged for alternately quenching 
said amplifiers thereby to render them operative 
as super-regenerative amplifiers, a pair of de 
tectors, quench current blocking means coupling 

of detectors, means coupling each respective am 
plifier input circuit to a respective one of said 
detectors, and means for combining the detected 
outputs of said detectors in push-pull relation. 

7. In an amplitude modulation receiving sys- : 
ten, a pair of regenerative amplifier circuits, each 
amplifier having a respective signal input tuned 
circuit, means for applying modulated carrier 
energy to said respective input circuits, said am 
plifier input circuits being oppositely mistuned 
relative to a reference frequency, a quench Oscil 
lator for alternately quenching said amplifiers 
thereby to render them operative as Super-regen 
erative amplifiers, a pair of infinite impedance 
detectors, means coupling each respective ampli 
fier input circuit to a respective one of said infl 
inite impedance detectors, means for combining 
the detected outputs of said detectors, said com 
bining means including a SWitch Which is adapted 
to selectively combine Said detected outputs in 
push-push relation for amplitude modulation re 
ception. 
8. In a receiving system, a pair of regenerative 

amplifier circuits, each amplifier having a respec 
tive signal input tuned circuit, Said Signal input 
tuned circuits being oppositely mistuned with re 
spect to a predetermined frequency, means for 
applying modulated carrier energy to said respec 
tive input circuits, the center frequency of the 
applied energy being equal to said predetermined 
frequency, a quench oscillator for alternately 
quenching said amplifiers thereby to render them 

...) 
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operative as superregenerative amplifiers, a pair 
of detectors, means coupling each respective am 
plifier input circuit to a respective one of said 
detectors, and means for combining the detected 
outputs of said detectors in a predetermined 
relation, 

9. In an angle modulated carrier energy receiv 
ing system, a pair of regenerative amplifier cir 
cuits, each amplifier having a respective signal 
input tuned circuit, said signal input tuned cir 

teach respective: amplifier to a respective one of 
said detectors, and means for combining the 
modulation outputs of said detectors in a pre 
determined relation. 

11. In a receiving system, a pair of regenera 
tive amplifier circuits, each amplifier having a 
respective signal input tuned circuit, means for 
applying modulated carrier energy to said respec 
tive input circuits, a quench oscillator con 
structed and arranged for alternately quenching 
said amplifiers thereby to render then operative 
as Super-regenerative amplifiers, a pair of de 
tectors, means coupling each respective amplifier 
input circuit to a respective one of Said detectors, 
a switch connected to the output circuits of the 
detectors adapted selectively to combine the de 
tected outputs in push-pull relation for frequency 
modulation reception, or in push-push relation 

5 for amplitude modulation reception. 
12. In a signalling system, a pair of oscillator 

tube circuits, a discriminator network coupled to 
said OScillator tubes, means for applying fre 
quency modulated radio signals to said discrim 
inator network, means for alternately quenching 
the oscillator circuits at a superaudible frequency 
to provide super-regenerative amplification, and 
a respective detector separately coupled to said 
discriminator network for deriving the modula 
tion signals. 

13. In a receiving system, a pair of regenerative 
anplifier circuits, each amplifier having a re 
Spective signal input circuit, said signal input 
circuits providing sloping filter characteristics of 
complementary nature, means for applying mod 
ulated carrier energy to said respective input 
circuits, the center frequency of the applied 
energy being equal to the cross-over frequency 
of the characteristics, a quench oscillator for 
alternately quenching said amplifiers thereby to 
render them operative as super-regenerative am 
plifiers, a pair of detectors, means coupling each 
respective amplifier input circuit to a respective 
one of said detectors, and means for combining 
the modulation outputs of said detectors in a 
predetermined relation. . . - - 
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