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5 Claims,

It is known that in the ordinary regenera-

tive receivers, the amplification due to the feed-
back is limited by the appearance of distortions
and in the cases of modulated telephony or teleg-
raphy by the loss of stability of the system.
" The method called superregeneration permits
of carrying the feedback much further by oblig-
ing the detector tube to reassume periodically its
stability. This circuit has serious disadvantages
among others its lack of selectivity and the ap-
pearance of a hissing due to the so called cut-off
frequency which is difficult to eliminate.

The method and circuits forming the subject
matter of the present invention, has for its ob-
Ject to obtain large amplifications while conserv-
ing a selectivity compatible with a favorable
quality, an absolute silence in the absence of sig-
nals and a favorable sensitivity. _

Its principle consists essentially in releasing a

feedback phenomenon during all alternations of -

the same sign of a signal arriving in the egrid cir-
cult, while all alternations of opposite sign pro-
duce an inverse phenomenon obliging the ar-
rangement of the system (tubes and oscillatory
circuits) to resume its stability.

The invention will be better understood by re-
ferring to the: accompanying figures showing by
way of example and without. limiting the inven-
tion thereto, various modes of constructions.

In the drawing, Figure 1 illustrates a high fre-
quency stage. having applied. to it regenerstion
In accordance with the present invention;

 Figure 2 is a schematic representation of the

invention applied to a detector circuit; and,
Figure 3 illustrates schematically a circuit uti-
lizing the invention in conjunction with g multi-
function tube. : i
Fig. 1
frequency amplifier stage with regeneration in
accordance with the invention. In this figure,
there is shown at H
in the grid circuit and plate circuit two resonance
which can preferably be

common - drive means {8, The signals as . re-
ceived at the antenna A are transmitted to the

circuit InC: by the mutual Induction of the coils -

L and Li. The feedback potential at B is like-

wise brought back to the circuit LiC) across two

different paths including the resistor Ry, the self

inductance Las, the condensers Cs, Cs the recti-
fiers di, d2 connected in opposition, the two vari-
able resistors Rz, R3,

tion coils 1, & acting in opposite directions upon

! " particular features of the
shows in a schematical manner a high

an amplifier tube having

and finally the two induc-:

(CL 250-—20)

the self inductance L. with which . they are
coupled.

The two rectifiers may be dry rectifiers, diodes,

-detector tubes or any similar means.

These two rectifiers are connected in inverse 5
sense, each of which bermits production . of the
feedback in the circuit I1Cy only during one of
the alternations. The coils 7, I» act on the other
hand, in the opposite sense, the one of which car-
ries during one of the alternations; a positive
feedback botential, i. e, it tends to decrease the
damping of the circiit L:C1 and to favor the sus-
tenance of the oscillations of this circuit, while
the other one which acts during the other alter-
hation, carries & negative feedback potential i, e,

It tends to increase the damping of the circuit
L:C1 and to restrain its oscillations. )

In order that these two feedback potentials be
in correct phase, i. e, respectively in phase and )
bhase opposition with the oscillations induced in 20
the antenna, and in order that on the other hand,
the time constants of the two feedback paths be
sufficiently low thus providing sufficient time for
this feedback to act during the duration of a.
single alternation, in these two paths the above 25
indicated control elements Ri, Ls, C; and Ci are~
inserted. These elements will ‘be controlled: in
such.a manner that the feedback phases are cor-
rect for an intermediate frequency of the range
of the receiver. Owing to the introduction in 30
these circuits of sufficiently high resistances, it
is furthermore achieved that the phase displace- -
ments remain low (of the order of a few degrees
for instance) even for the ends of the range,
without  subsequent adjustment of the tuning 35
control of these circuits. - It should be noted that
this last arrangement which forms one of the
invention, is a very
general one, and can be applied to many cireuits
with simplé regeneration. The theostats Rz and 4
Rs finally permit of controlling the value of the
feedback potentials carried respectively by each
of the two paths to the oscillatory circuit LiC;.

According to a possible explanation of the
phenomena, one of the advantages of the meth- 45
od forming the subject matter of the present
invention appears to reside in the possibility of
bringing the positive feedback in the one of the
alternations to a value which surpasses the con-
ditions for sustaining oscillations of the system,
but acting in the opposite sense in the other al-
ternation in such a manner that these oscilla-
tions cannot continue. In fact it is found that
the apparatus is very sensitive, with sufficient se-
lectivity, and that the control of the intensity 55 -
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and of the feedback is much less critical than
in the ordinary circuits in which the feedbdck
acts in the same sense for the two alternations.
In practice, in a receiver with double feedback,
the one positive and the other one negative in
accordance with the invention, the control of the
feedback can be had once and for all between
very extended limits of the frequency range of the

-apparatus.

The circuit of Fig. 1 mdicates only the circuit
of a high frequency stage with regeneration in
invention. It will however
be understood that this stage could act thereafter
detector, low frequency ampli-
fier etc., not shown for the sake of clearness in
the drawing.

Fig. 2 shows schematically a particularly in-
teresting mode of embodiment of the invention
applied to a detector tube D operating for in-
stance with grid current. There is shown in C

leakage resistor. The other elements of the cir-
cuit are the same as in Fig. 1 and have the same
reference -characters. The high frequency po-
tential of the feedback is also derived at B and
applied in the inverse sense across two different
paths to the circuit 1.,C: which receives the os-
cillations of the antenna. ' The detected oscilla-
tions derived at E at the terminals of the re-

sistor Ra are hereafter -applied to all suitable

audio-frequency amplifier stages designated by
BF. across a connection condenser Cs for in-
stance, and a potentiometer Rs serving for the
volume control.

Fig. 3 finally represents by way of example
only, a mode of embodiment of the invention in
which the two rectifiers di da and the first stage
BF are.obtained from & single double diode and
pentode K for instance.. The two rectifiers are
hereby formed -of two diode elements di dz of
this tube and the pentode part serves as audi-
frequency amplifier. In this circuit, the detector
tube is likewise shown in the form of a pentode
J, but it should be understood that these rep-
resentations are not Imiting the invention. ’

The functioning of this circuit is as ‘follows:
when & signal arrives at the grid 11, only the
alternations which render the plate positive bene-
fit the feedback phenomenon since the diodes can
only function when they are positive, while the
opposite alternations of the signal impart to the
grid circuit InC1 an impulse in the inverse sense
which tends to oppose the excitation of oscil-
lations. This latter phenomenon is controlled
by the construction by adopting a suitable value
for the resistor Re, while the feedback can be
controlled at will by the operation of the vari-
able resistor Ra. The audio frequency voltage
developed across resistor R 1s, as in Fig. 2, trans-
mitted through condenser Cs and lead 12 to the
signal control grid {3 of the pentode amplifier
K, the plate of which is resistance coupled by

condenser and the usual '

2,125,982

resistor Rs and condenser C1 to the input ter-
minals of any suitable translating device HP.

Having described my invention, what I claim
and desire to secure by Letters Patent is:

1. An amplifying device comprising in combi-
nation, an electron discharge tube having an
input circuit and an output circuit, means for
impressing an alternating signal voltage on said
input circuit, a feedback connection between said
output and input circuits arranged to cause re-
generation of said input circuit, means for mak-
ing this regeneration operative during one half
of the signal voltage cycle and a second feed-
back connection between said output and input
circuits arranged to cause degeneration of said
input circuit, and means for making this deen-
ergization operative during the opposite half of
the. signal voltage cycle.

2. An amplifying device comprising in combi-
nation, a vacuum tube having a cathode, a sig-
nal grid and an anode, an input circult connect-
ing sald signal grid and cathode, an output cir-
cuit connected to said anode, means for impress-
ing an alternating signal voltage on said input
circuit, a feedback connection between said out-
put and input circuits including a rectifier, and
a second feedback connection between said out-

~ put and’ input circuits including a second rec-

tifier, said rectifiers being poled in opposite di-
rections.

3. An amplifying device comprising the combi~
nation of a vacuum tube having a cathode, a

*signal grid and an anode, & circuit tuned to a

desired signal. frequency connecting said signal
grid and cathode, an output circuit connected to
said anode, means for impressing an alternat-
ing signal volfage on said resonant circuit, &
feedback connection between said output circuit
and said resonant circuit including the series
connection of a resistor and a rectifier ahd a
second - feedback connection between said output
circuit and said resonant circuit including the
series connection of a second resistor and a sec-
ond rectifier, said first and second rectifiers be-
ing poled in opposite directions.

4. A radio receiver comprising the combina-
tion of a vacuum tube having & cathode, a signal
grid and a plate, an input circuit connecting said
signal grid and cathode, an output -circuit con-
nected to said plate, & second vacuum tube hav-
ing a cathode and two anodes, a feedback con-
nection between said plate and input circuit in-
cluding a coil connected to one of said anodes,
and a second feedback connection between said
plate and input circuit including the. serles con-
nection of a second coll and the other of said

_ anodes. .

5. The arrangement of claim 4 in which each
of said feedback connections includes a series
connected stopping condenser. :

PAUL BELLEVILLE.
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