Nov. 30, 1937.

A. A. LINSELL 2,100,605

RADIO RECEIVING SYSTEM

Filed July 5, 1934

E - .
7|7 R 34
| S—— o
3 231 77 gﬂﬂ/
2 7_'{\35 ~ S €

[4
INTERMED/

. » AAIED! ATE FREQUENCY

e T4 |
]

Q@

E K

SOURCE OF INTERRUPTION
FREQUENCY

g .2

77

INVENTOR

ALFRED A. LINSELL
BY 1, ¢

V' 20000
ATTORNEY




Patented Nov. 30, 1937

" UNITED STATES

2,100,605

PATENT OFFICE

2,100,605
RADIO RECEIVING SYSTEM

Alfred Aubyn Lmsell London, England, assxgnor
te Radio Corporatlon of Amerlca, a corpora-

tion of Delaware

Application July 5, 1934, Serial No. 733 816
In Great Britain July 21, 1933

3 Claims.

‘This invention relates to radio and like re-
ceivers and more particularly to so-called super-
regenerative receivers.

-The invention has for its object to provide an

5 improved receiver of the super-regenerative type
‘having - highly selective a.nd good amplification
qualities,

In super-regeneratlve receivers as at present
known the common practice is to detect the re-

10 ceived signals (that is, to demodulate them) after
the super-regeneration - process - without - further
-amplification, or at any rate, if any further such
amplification is employed, only with low fre-
quency amplification.

15 In its broadest aspect the present invention
envisages subjecting the high frequenecy output
from a super-regenerative circuit to a super-
‘heterodyne action thus taking advantage of the
known properties of the superheterodyne prin-

20 ciple to sharpen up the selectivity of the receiver
as a whole.

According to this invention a radic or like re-
ceiver comprises a super-regenerative stage,
means for heterodyning high frequency output

25 from said stage to an intermediate frequency,
means for amplifying said intermediate frequency
and means for demodulating the output from the
intermediate frequency amplifier.

Preferably a single local oscillator is employed

30 to provide both the quenching frequency for the
super-regenerative process and the local oscilla-
tion frequency for the superheterodyne process
the second frequency being g harmomc of the
first.

35 - The invention is illustrated in the accompany-
ing diagrammatic drawing in which Figure 1
illustrates one embodiment of the invention
utilizing two sources of local oscillations, and,
Figure 2 illustrates in diagrammatic form a pre-

40 ferred form of the invention utilizing a single
source of local oscillations.

Referring to Figure 1 which shows one way of
carrying out this invention there is employed a
triode valve | which is connected -for super-re-

45 generation as well known per se. The-grid of this
valve is connected through a parallel tuned cir-
cuit, including a coil 8 shunted by a tuning con-
denser 36 and thence through a coupling induct-
ance 4 shunted by a radio frequency by-pass con-

50 denser 5 to the cathode and received signal poten- -

tials are set up across the tuned circuit 3 as in
the usual way, that is, through coupling of coil
3 with the antenna coil 39.° The coupling in-
ductance 4 is coupled to a coil 20 which is in the

65 output of a local oscillation generator device Q

(=)

(CL 250—20)

which may consist of a thermionic osclllator

“valve arrangement of any type well known per se,
'said oscillator providing the necessary quench-

ing frequency for super-regeneration. 'The coil
3 is coupled as shown to a coil 2 in the anode cir-_ 5
cuit of valve I this latter coil being in series with -
an output coil T and a source of anode potentla.l
33 between the anode and cathode of the valve in
question. The output coil Tis coupled to a further
coil 3t connected across the input terminals of 2. 10
fixed tuned: thermionic” valve -intermediate fre-
quency amplifier H-of conventional design which
is followed as in"the usual way by a demodulat-
ing rectifier of any known type (exemphﬁed in
Figure 1 by a crystal R) ‘whose rectlﬁed output 15
is passed through transformer 35 to a- Ioudspeaker
or other utilization device 9 if de51red after audlo
frequency amplification. Also coupled (prefer-
ably variably coupled): to the input -circuit of the
intermediate frequency amplifier (1 is a coil 8 in 20
the output circuit of a second local oscillator valve :
LO which is adjustable in- frequency - this local
oscillator being also of- any krdown convenient
typé -and providing the “local -oscillations for
heterodyning. For example, this heterodyne local 25
oscillator may be a back coupled valve as shown.

In the drawing, the tube LO is provided with
an output circuit including in a connection be-
tween the anode and cathode thereof the coil 8
and-a source of anode potential 34. The input 30
circuit of the tube LO comprises a connection
between the grid and cathode which connection
includes the coil- 32 shunted by.a va,na.ble con-~
denser 49.
" In a preferred modification shown in Flgure 2 35
the arrangement of Figure 1 is simplified some-
what by dispensing with a separate second oseil- -
lator LO for the superheterodyne action. In this
breferred modification the same valve generator:
arrangement Q is employed both to provide the 40
quenching or interruption frequency and to pro- '
vide the local oscillation frequency for super-
heterodyning, the latter frequency being -3 har-
monic of the former. 'The common oscillator ar-
rangement Q is shown generally in the drawing, 45
it being understood that it may comprise & ther-
mionic valve generator of well known type, such
as, a regeneratively coupled thermionic tube. An
output coil 20 of the generator Q is coupled to-the
coupling coil 4 in the grid circuit of the super- 50.
regenerative valve | and is also coupled to a fur--

-ther coupling coil 24 in a link circuit 10 which is

tuned as shown by an adjustable condenser 22
to a-harmonic of the quenching frequency. The
super-regenerative tube i is provided with an 66 -
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output circuit connected between the anode and
cathode thereof and including the feedback coil
2, the output coil 7 and the source of anode poten-
tial 33, The input of the tube | is connected be-
tween the grid electrode and the cathode thereof
and comprises the input coil 3 shunted by the
variable tuning condenser 38 and the coil 4
shunted by condenser 5. Coil 3 is in coupling
relationship with the antenna coil 30. The link
circuit contains also a further coupling coil 8’
variably coupled to the input circuit of the inter-
mediate frequency amplifier i through the coil
31, the two coils and the condenser in the link
circuit being in parallel with one another. In
this embodiment the source Q of quenching fre-
quency should be made variable as shown by the
arrow through Q. The condenser 22 provided for
tuning purposes in the link circuit {0 and the
adjustment means for controlling the quenching
frequency and the said condenser may be me-
chanically ' connected to one another for gang
control and -also, if desired, with the condenser
for tuning the grid circuit 3 of the super-
regenerative valve . Where full gang control is
employed, 1. e. where as shown, one single tuning
knob is employed means should of course be pro-
vided for ensuring that the difference between
the natural frequency of the grid circuit of the
super-regenerative valve and the superheterodyne
local frequency is constant and equal to the inter-
mediate frequency throughout the range of ad-
justment, and any suitable means known per se
may be employed for this purpose.

I claim:

1. An electric amplification system comprising
a regenerative circuit embodying an electron dis-
charge device, having coupled input and output
nircuits, said regenerative circuit being adjusted
near the point of oscillation, a source of oscilla-
tions, means coupling the source of oscillations

.and said regenerative circuit for periodically vary-

ing the conductance of the electron discharge de-
vice and thereby periodically start and stop the
oscillations in-the regenerative circuit, whereby
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super-regenerative action is obtained, means
comprising a source of oscillations coupled to the
regenerative circuit for producing a beat fre-
quency which is a product of the output of the
regenerative circuit and the oscillations from said
means, a heat frequency utilizing circuit and
means for coupling the output circuit of said
electron discharge device to said utilizing circuit.

2. An eleciric amplification system comprising
a regenerative circuit provided with an electron
discharge device having coupled input and output
circuits, -said input circuit being provided with
a variable tuning means for tuning the input
circuit to any one of a band of signal frequencies,
said regenerative circuit being adjusted near the
point of oscillation, a local source of oscillations,
means -coupling said local source of oscillations
to the regenerative circuit for periodically start-
ing and stopping the oscillations in the regen-
erative circuit, whereby super-regenerative ac-

tion is obtained, said source of oscillations being

provided with means for varying the frequency
of the oscillations, an additional coupling between
the source of oscillations and the regenerative

circuit, said additional coupling comprising a :

tunable circuit including a variable tuning in-
strumentality for tuning the tunable circuit to a
harmonic of the frequency generated by the
source of oscillations, whereby there is produced
in the regenerative circuit a beat frequency which
is a -product of said harmonic frequency and the
frequency of the received incoming signal oscil-
lations, and a beat frequency utilizing ecircuit
coupled to the output 01rcu1t of said electronic
discharge device.

3. The circuit arrangement descnbed in the
next preceding claim characterized by that means
are provided for uni-controlling the input cir-
cuit tuning means, the means for controlling the
frequency of the- oscillations generated by the
local oscillator and the means for controlling the
frequency of the harmoniec circuit.

ALFRED AUBYN LINSELL.
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