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This invention relates to superregenerative
receivers, and more particularly to superregen-
erative receivers of the self-quenched type.

In the past, considerable difficulty has been
encountered in self-quenched superregenerative
receivers due to interference between higher
harmonics of the quenching frequency and the
signal to be received. 'This effect may limit the
low frequency range of such receivers when a
high order of sensitivity is desired.

The interference can occasionally be overcome
by a-selection of quench frequency such that the
strongest harmonics of the quench frequency are
outside the tuning range, but this method is fre-
quently unsatisfactory if the receiver is required
to cover a wide range of frequencies.

Also, in quantity production of such receivers
the effect is likely to be different from receiver
to receiver, making it necessary to change the
quench frequency in each individual case.

It is frequently found also that there is no
possible adjustment of quench frequency which
will eliminate the trouble, even when the quench-
ing frequency is lowerad so far that the audio
response limit of the receiver is approached.

In accordance with my invention, I have found
that this difficulty can be eliminated by the use
of a special resistor or resistance capacity net-
work in the receiver circuit, as will be more par-
ticularly explained hereafter.

It is an object of my invention to provide a
superregenerative receiver of the self-quenched
type which is not subject to the interference and
undesired effects above mentioned. -

It is a further object of my invention te elimi-
nate the above mentioned interference snd un-
desired effects without impairing the sen51t1v1ty
of the receiver.

It is a further object of my invention to elimi-
nate the said interference and undesired effects
without impairing thé selectivity of the receiver.

Still other objects and advanfages of my in-
vention will be apparent from. the specification.

The features of novelty which I believe to be
characteristic of my invention are set forth with
particularity in the appended claims. My inven-
tion itself, however, both as to its fundamental
principles and as to its particular embodiments,
will best be understood by reference to the speci-
fication and accompanying drawing, in which

Fig. 1 shows one form of my invention as ap-
plied to a self-quenched, superregenerative re-
ceiver,

Fig. 2. shows another way of applying my in-
vention to the same receiver.
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Fig. 3 shows my invention applied to a receiver
utilizing a different type of feed-back circuit.

Fig. 4 indicates a resistance of the type em-
ployed in myinvention.

Figs. b and 6 illustrate alternate forms of re-
sistance capacity networks which may be em-
ployed with my invention. .

In the various figures like reference characters
indicate like parts.

Referring now more particularly to F}g. LI
have indicated a superregenerative receiver of the
sélf-quenched type employing a funed circuit
consisting of inductance .i0 and variable con-
denser {i{. The detector and oscillator tube is
indicated as 12, and may comprise cathode {2¢c,
control grid 12¢, and anode {2a.

Contral grid 12g may be connected through
condenser {3 to one terminal of tuning condenser
{1, cathode 12¢ may be connected to ground, and
9node 12a may he connected to the opposite ter-
minal of condenser 1. A midpoint or a suitable
intermediate point of the inductance 16 may be’
connected through the primary of audio ftrans-
former 15 to the +B supply and through by-
pass condenser 14 to ground.

The circuit will be recognized as an oscillator
of the well-known Hartley type, and when oper-
ated with a suitable resistance between terminals
A and B respectively connected to the grid 2¢
and to anode !2¢, and when the resistance and
the value of condenser {3 are properly chosen,
the circuit will operate as a self-quenched, super-
regenerative receiver-and will operate as a de-
tector for incoming signals, which may be sup-
plied to the tuned circuit {8 and ! through any
suitable means (not shown).

As already stated, such a receiver is subject to
interference between harmonics of the quench
frequency and the incoming signal. I have dis-
covered that this difficulty can be eliminated if
the resistance which is connected between the
terminals A and B has g characteristic such that
its resistance is relatively high at the quench fre-
quency and relatively low at the desired signal
frequency.

Certain resistances on the market have such a
characteristic, which is ordinarily regarded as un-
desirable, and which would ordinarily be regarded
as sufficient reason for preventing their use in
such circuits. However, I find that such resist-
ances, when employed in a circuit of this type,
eliminate the interference and other undesired
effects quite remarkably. In Fig. 4 I have indi-
cated resistance i8 as of this type, in which the
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value of the resistance decreases as frequency in-
creases. .

In Fig. 5 I have shown an alternative form
consisting of resistances 19 and 24 in series,
which, in this instance, may have a substantially
flat frequency characteristic, and resistance 19
may be shunted by a condenser 28, which offers
a high impedance at quench frequencies and rela-
tively low impedance at desired signal fre-
quencies.

In Fig. 6 I have indicated still another alterna-
tive form, this being a network consisting of re-
sistances 21 and condenser 22 in series, both
shunted by resistance 23. In this instance both
resistances 21 and 23 may have a fairly flat
frequency characteristic, and the entire network
is so chosen that the impedance at quench fre-
quencies is relatively high, and at desired signal
frequencies is relatively low. Any one of the cir-
cuits indicated in Figs. 4, 5, and 6 may be con-
nected between points A and B of Fig. 1, 2, or 3.

Referring now more particularly to Fig. 2, this
shows the same circuit as in Fig, 1, but in the
present instance the network terminals A and B
are connecied between grid and cathode instead
of between grid and anocde. - The operation of the
circuit is essentially the same.

Referring now more particularly to Fig. 3, there
is shown a conventional type of feed-back circuit
censisting as before of inductance 10 and con-
denser i, detector tube 12, having a cathode
i2¢, control grid 12¢, and anode {2e, and in this
instance employing a feed-back coil 17 inductively
related to the inductance 18 and connected to the
anode iZa and to the anode side of the audio-
frequency transformer {5, which in turn is con-
nected to the 4B supply, the transformer i9 be-
ing shunted in this case by by-pass condenser 6.

In this instance the resistance capacity network
may he connected between grid (2¢ and ground,
and the operation of this circuit in respect of
superregeneration, self-quenching, and the elimi-
nation of the above mentioned interference and
other undesired effects, is the same as before.

While the exact operation of such circuits is
not completely understood in respect to thecry,
and while T do not, therefore, wish to be bound
by any particular theory as tc why my invention
operates as it does, I believe that the lower value
of the resistance at desired signal frequencies
lowers the @ of the input circuit to some extent
and that this lowering of the Q reduces the amp-
litnde of the higher frequency harmenics of the
quench frequency to such an extent that the
trouble is greatly reduced or even entirely elimi-
nated. At the same time, the sensitivity and se~
lectivity of the receiver is not measurably im-
paired. At any rate, whether this theory be cor-
rect or not, there is no doubt as to the facts.

For the purvose of completing the disclosure
herein, and not by way of limitation, the follow-
ing values are given: resistance 18 is approxi-
mately 1 megohm D. C. at quench frequencies
and approximately 100,000 ohms at incoming sig-
ral frequency: resistance 24, 90,000 to 100,000
nhms: resistance 19, approximately 900,000 ohms;
condenser 29, 10 mmf.; resistance 21, 90,000 to
100,600 ohms; resistance 28, 1 megohm; and con-
denser 22, 10 mmf,
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While I have shown and described certain pre-
ferred embodiments of my invention, it will be
understood that modifications and changes may
ke made without departing from the spirit and
scope thereof, as will be clear to those skilled in
the art.

* In this application I have particularly pointed
out and distinctly claimed the part, improve-
ment, or combination which I claim as my inven-
tion or discovery, and I have explained the prin-
ciples thereof and the best mode in which I have
contemplated applyirg those principles so as to
gistinguish my invention from other inventions.

I claim:

1. In a superregenerative receiver of the self-
quenching type, in. combination, a tuned circuit,
a thermionic vacuum tube connected thereto hav-
ing an anode, & cathcde, and a control electrode,
and a resistance connected between the control
elecirode and one of the other electrodes of said
tube, said resistance having a relatively high
value at guench frequencies and a relatively low
valile at desired signal frequencies.

2. In a superregenerative receiver of the self-
guenching type, in combination, a tuned circuii,
5 thermionic vacuum tube connected thereto,
having an anode, a cathode, and a control elec-
trode, and a resistance connected between the

. control electrode and one of the other electrodes
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of ‘said tupe, said resistance having a relatively
high value at quench frequencies and its resist-
ance decreasing at a substantial rate with fre-
quency increase.

3. In a superregenerative receiver of the seli-
quenching type, in combination, a tuned circuit,
a thermionic vacuun tube connected thereto, said
tube having a cathode, an ancde, and a control
electiade, and a resistance-capacity network con-
nected petween said control electrode and one of
the other electrodes of said tube, sald network
having a high impedance at quench frequencies
and a relatively low impedance at desired signal
frequencies.

4. In a supelTegenerative receiver of the self~
quenching type, in combination, a tuned circuit,
g thermionic vacuum tube connected theretc, said
tube having a cathode, an anocde, and a control
electrode, and a resistance-capacity network con-
nected between said control electrode and one of
the other electrodes of said tube, said network
comprising a resistance and capacily in parallel
and a resistance in series therewith and having a
high impedance at quench frequencies and a low
impedance at desired signal frequencies.

5. In a superregenerative receiver of the self-
guenching type, in combination, o tuned circuit,
a thermionic vacuum tube connecied thereto, said
tube having & cathode, an anode, and a control
electrode, and a resistance-capacity network con-
nected between said control electrode and one
of the other elecirodes of said tube, said network
comprising a resistance and capacily in series
shunted by a resistance, said network having a
high impedance at quench frequencies and a rei-
atively low impedance at desired signal freguen-
cies.

EDMUND E. BIRR.



