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Our invention relates to radio receivers and is
directed particularly to a radio receiver designed
to minimize interference with desired signals,

'The general object of our invention is to pro-
vide a means and method for greatly reducing, if
not entirely eliminating, extraneous aperiodic
waves in radio reception with little or no resultant
reduction of the desired sighal wave. It is g fur-
ther object of our invention to provide means to
reduce or preclude static that is both relatively
simple and relatively inexpensive.. In some
practices of our invention one of our purposes
is to provide such static-eliminating means that
may be readily incorporated in existing conven-
tional receivers.

The objects and advantages of our invention
will be readily apparent in the following de-
scription, taken with the accompanying drawing.

In the drawing, which is to be considered as
illustrative only:

Fig. 1 is a wiring diagram illustrating one prac-
tice of our invention in which two vacuum tubes
are used;

Figs. 2 and 3 illustrate modifications of the
wiring diagram of Fig. 1; and

Fig. 4 is a wiring diagram illustrating a second
practice. of our invention involving the use of
only one tube.

In Fig. 1 the antenna circuit has two grounded
colls in parallel, namely, g first coil 18 for cou-
pling to a first tuning circuit I and a second
coil 12 for coupling to a second tuning circuit 13.
The resonant frequency of the first circuit may
be controlled by the usual tuning condenser 15,
and in like manner the second tuning circuit 13
may he controlled by a tuning condenser |8. :

Our invention is based on the concept of tun-
ing one of these circuits for optimum reception
of a given signal, detuning the other circuit
slightly with respect to the frequency of such
signal to reduce by a substantial amount the
slgnal voltage in the circuit, interrelating the two
circuits in g voltage-opposing relation, and trans-
ferring the resulting net voltage to the next stage
in the receiver. In putting this conception into
practice, it is found that the two circuits may he
so tuned relative to each other and relative to 3
given signal that aperiodic waves affect both cir-
cuits with substantially equal or comparable
voltages while the desired amplitude-modulated
signal wave produces substantial signal voltages
in the tuned circuit but little or no signal voltages
In the detuned circuit whereby the signal voltage
is substantially eliminated in the detuned circuit,
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relation to each other, it may be readily under-
stood that the interference voltages are sub-
stantially cancelled, whereas relatively little can-
cellation of the signal voltage occurs. The net
result, then, is the considerable reduction of the
instant interference voltage relative to the in-
stant signal voltage delivered by the joint tun-
ing circuits.

The two variable condensers 15 and 1§ may be
the sole means for varying the resonant fre-
quencies of the two circuits (! and 13, and
these two variable condensers may be operable
independently, In the preferred practice of
our invention, however, we insert what may be
termed a padding condenser or a trimming
condenser in at least one of the two circuits
to be relied upon primarily for tuning differ-
entiation, and we further prefer to intercon-
nect the two tuning condensers 15 and {6 for

‘Joint manipulation. In the particular arrange-:

ment illustrated by Fig. 1, we place a padding
condenser {7 in the first tuning circuit I
and likewise place a similar padding condenser
18 in the second tuning circuit i3. At least one
of the two padding condensers 17 and i§ may be
manually adjustable by the usual screw arrange-
ment.

For the purpose of interrelating the two tuning
circuits If and 13 and for connecting them in
voltage-opposing relation, we connect the first
receiving circuit {1 to a grid 20 in a first vacuum
tube 21 and connect the second tuning circuit 13
to.a grid 22 in a second vacuum tube 28. .

In the preferred practice of our invention in-
volving the use of two such vacuum tubes, we em-
ploy . a resistance coupling in relating the two
tubes to each other, Thus, Fig. 1 shows the plates
of the tubes 21 and 23 interconnected by two re-
sistances 25 and 26 in series. A screen grid 27 in
the tube 21 and a screen grid 28 in the tube 23
are connected to each other and to one end of.a
resistance 30. The other end of the resistance
30 is connected to the resistances 25 and 26 at’
the juncture of these resistances and is also
connected to one end of a resistance 31 lead-
ing to the positive side of the “B” voltage sup-
ply. The two resistances 25 and 26 place equal
voltages on the plates of the two tubes while the
resistances 38 and 3i regulate the plate and
screen voltages. :

The new voltages from the two tuning cireuits
are transferred to the next stage through a bal-
ancing network having the following elements:
a condenser 32 connected to the plate of the tube
21, a condenser 33 connected to the plate of the
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tube 23, a voltage divider 35, a resistance 36 con-
necting the condenser 32 to the voltage divider,
and a resistance 37 connecting the condenser 33
to the voltage divider. Fig. 1 shows the adjust-
able contact of the voltage divider connected
through a condenser 38 to the grid 40 in the next
succeeding stage of the receiver. After proper
palance is attained subsequent adjustment is un-
necessary and the contact of the voltage divider
may be permanently set. If desired, automatic
volume control may be connected into the circuit
as indicated by the wire 41 without impeding
operation in any manner.

In the described balancing network, the two
condensers 32 and 33 cut off direct eurrent and
the voltage divider 35 serves the dual function, -
first, of providing adjustable means for balancing :

the grrangement, and, second, of providing means
for taking off uncancelled voltages for transferso
the next stage in the receiver. )

Th practice, the first circuit 41 may be tuned
sharply to a desired signal and the second cir-
cuit 13 tuned away from the signal sufficiently
to obtain the :desired. result. The proper rela-
tidnship between the two circuits may be quickly
found by trial and error even by an:operator ‘who
‘has had o epportunity to practice with the in-
vention.

‘One feature of the described arrangement is
that only ene antenna is -employed, instead -of
fwo- antennas required for some systems of static
elimination heretofore proposed. Another fea-

ture is that various types of tubes may be used:

successfully, including triedes-and tebrodes, .as
well ‘as ‘pentodes. -Another feature is that if the
invention is embodied in s unit.separate fromthe
receiver, the. tube normally used as the first R. F.
tube-can be-dispensed with:and the output of the
unit fed into ‘the :grid .of the mixer stage. ‘Of
course; with respect to .a designed wunit, the
silencer takesthe place of the first R. T, stage.
Pigs, 2 and 3. are largely identical with Fig. 1,
sorresponding numergls being .employed 0 indi-
cate ‘corzesponding :parts. The purpose .of these
twofigures is:to indicate howthe circuit-arrange-
ment of Fig, 1 may be modified by employing
impedance coupling instead of resistance cou-
pling for interrelating the {wo tubes.24 and 28.
In Fig. 2-the plates:of thetubes 2! and 23 are
comiected by two variable .condensers. 50-and 5

placed in series, and thegrid 52 .0f the mext stage.

is: conirected between the two condensers. The
plate of the tube 2{ is directly -connected to the
positive side. wof ithe “B” voltage supply tlhirough
o Tesistance 53, :and the -plate. of the tube 23 s
likewise so connected through .a  resistance -56.
The iscreen grids. 21 and :28. of ‘the two ~tubes :are
cennected together and also connected to one ‘end
of a.resistance 58 leading :to the positive side’of
the “B” valtagesupply. The variable condensers
50 .and 5 serveas adjustable meansfor:balancing
the: ¢wo :sides :of the general circuit for:the e~
sired:effect.

In the arrangement illustrated by Fig. 3, the
plates of the two 4ubes. 21-and .23 are intercon-

necked by @ primary- coil-80 which.is connected-

by :center capto: a resistance @i leading %o the

pesitive -side:of the “BY woltage -supply: A see-~

andarny:coil 82, thecenter turn of whichis -ground-
ed, is inductively coupled to the primaryrcoil 668
and may ‘be-connected by wires-63 and-85 tethe
posts «of :the -usual fixed input impedanee: for
transference -of -the uncancelled woltage to -ithe

next-stage. The:sereen grids.2T-and 28-areinter-.

connected-and -are :also -connected to-a -resistance
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66 leading to the positive side of the “B” voltage
supply.

In the second form of our invention repre-
sented by PFig. 4, two tuning circuits 70 and 71 are
poth connected to the control grid 12 of a vacuum
tube 13 in such manner that the two circuits af~
fect the control grid with voltages of opposite
phase in response to antenna voltages. Various
circuit arrangements may be employed to achieve
the desired 180° shift in voltage. In‘the present
arrangement, for example, the antenna circuit
‘has two oppositely wound primary coils 76 and
16 -coupled respectively to the funing circuits 10
and Ti so that an impulse of current in the an-

‘#enna-cireuit creates positive voltage in one of the
“funineg-circuits and negative voltage in the other

- tuning circuit. The plate circuit of the tube 13
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includes the primary side of a coupling trans-
former 17 for transferring the uncancelled signal
voltage to the next stage.

The particular circuits ehosen 1o llustrate our
invention and to disclese the ‘principles involved
will suggest to these skilled in the -art various
changes -and :substitutions under our basic -eon-
cept, and we weserve the right to -all such -de-
paviwres from -our deseription -that le within
tire scope of our appended claims. .

We-claim as -our invention: L R

1, A radip receiver having: a first vacuum tube
having o grid; a second vaeuum tube having -a
grid; a first-reeeiving cireuit -connected to the
grid -of said first tube; a second receiving eircuit
cornected to the grid :of sald second tube, said
two Teceiving ‘circuits reeeiving the ‘same. signal
voltage and the same signal-interference-voliage,
said two circuits being tuned ‘to sufficiently dif-
ferent fregilencies to-at least substaritially xeduce
in -one:-¢ircuit the wvoltage of the signal to which
the other -cireuit s tuned without precluding
substantially equal signal-interference voltages
in thath of said circuits; an impedamnce medans
capscitively connected 1o the plate’ circuits: 0L
said two tubes to cause mutual voltage cancel-
lation. between ithe two tubes;. and output means
coupled with said two plate circuits ko ‘receive
therefrom uncancelled voltages. - . L

9. In combination in a radio reseiver: a.pair
of input circuits connected to receive the sgne
sighsal volbage @ad. tire :same :signal~interference
veltage but. differentially tuned so.4hat one input
gireuit is tuned to the signal iand: the other is
de~tiined ~swificiently to substantiadly eliminate
she: signal-veltage ‘therein: without 1argely redue~
ing ‘the. dignal-interfelence weoltage: comncn to
the two: circuits; electren duibe means ‘comphising
two anodes, @and stwo contrel grids ifor respee
tively coitraliing. -electron. flow to ‘said::anodes,
saifl erids ~being wespectively -connected 10 said
inputieircuits; means’ forsupplying substantially
identical -anode potentials to -said anodes; -and
means -for seppesing the voltage outputs of :said
amades and forcreating an-oupput-signalisubstan-
tiadly free of isigmal-interference wveltages, said
rreans including = voltage-dividing : output re<
cistance ‘means: providing end terminals and-an
intermedisite terminal for faking-off* the-output.
signal-and a pair of condensers respeotively-con-
necting said @anodes - to :said -end: terminals: 4o
imstve dhe exclusive-presence rof -atternating . eur-
renbs dn-said coutpyt. resistanee mmeans. - e

3. .Tn combination -in @ -radie ‘receiver: -a pair.
of dnput icircuits conmected: o ‘neeeive:the same
signal voltage and- the- same - signal-interference
voltaze but-differentially tuned so that-one nput.
circuit-is tuned-to the -signal-and the -other ds.
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de-tuned sufficiently to substantially eliminate
the signal voltage therein without largely reduc-
ing the signal-interference voltage common to
the two circuits; electron tube means comprising
two anodes, and two control grids for respectively
controlling electron flow to said anodes, said
grids being respectively connected to said input
circuits; impedance means connected between
said anodes and providing an intermediate con-
nection substantially electrically centered with
respect to said ancdes and adapted for connec-
tion to a source of anode potential to supply sub-
stantially equal potentials to said anodes: a
voliage-dividing output resistance means -pro-
viding end terminals and an intermediate out-
put terminal; and a pair of condensers respec-
tively connecting said anodes to said end ter-
minals to insure the exclusive presence of alter-
nating currents in said output resistance means.

4. In combination: electron tube means com-
prising two anodes, and two control grids for re-
spectively controlling electron flow to said

anodes; a pair of tuned input circuits respective--

Iy connected to said control grids; means for
changing the tuning of one input circuit with re-
spect to the other; impedance means connected
between said anodes and providing an inter-
mediate connection substantially electrically cen-
tered with respect to said anodes and adapted for
connection to a source of anode potential to sup-
ply substantially equal potentials to said anodes;
a voltage-dividing output resistance means pro-
viding end terminals and an intermediate output
terminal; and means for connecting said end
terminals of said output resistance means respec-
tively to said anodes.

5. In combination in g radio receiver: a split
antenna circuit providing two branches connect-
ed in parallel with each other; a pair of input cir-
cuits respectively coupled with said branches of
said antenna circuit to receive the same signal
voltage and the same signal-interference voltage
but differentially tuned so that one input circuit
is tuned to the signal and the other is de-tuned
sufficiently to substantially eliminate the signal
voltage therein without largely reducing the sig-
nal-interference voltage common to the two in-
put circuits; first and second screen-grid vacuum
tubes providing two anodes, two screen grids, and
two control grids; means for respectively connect-
ing said confrol grids to said input circuits;
means for interconnecting said screen grids; and
means interconnecting said anodes for opposing
the potentials of said anodes to substantially can-
cel said signal-interference voltage and provide
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an output voltage varying with the signal voltage.

6. In combination in a radio receiver: s pair
of input circuits connected to receive the same
signal voltage and the same signal-interference
voltage but differentially tuned so that one input
circuit is tuned to the signal and the other is
de-tuned sufficiently to substantially eliminate
the signal voltage therein without largely reduc-
ing the signal-interference voltage common to
the two circuits; electron tube means comprising
two anodes, and two control grids for respective-
Iy controlling electron flow to said anodes, said
grids being respectively connected to said input
circuits; resistance means including two substan-
tially identical resistor sections providing two end
terminals connected respectively to said anodes
and interconnected for connection to a source of
anode potential whereby substantially equal po-
tentials are supplied to said anodes; a voltage-
dividing output resistor providing end terminals
and providing a circuit-balancing adjustable out-
put contact; and a pair of condensers respectively
connecting said anodes to said end terminals of
said voltage-dividing output resistor to insure the
exclusive presence of alternating currents in said
output resistor.

FRANK C. STREBE. .
WILLIAM L. COMYNS.
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