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The present invention relates to a selective
radio receiving system of the type disclosed
in my copending application, Serial No. 77,253,
filed April 30, 1936, for Selective radio receiving
systems, and has for its object o provide means
for reducing the effects of interference in a radio
receiving system provided with a single diode
rectifier type of limiter in connection: with broad-
ly tuned signal input circuits.

In limiting radio interference from static and

undesired - signal waves in connection with a
limiter circuit, selectivity must be obtained, other-
wise two signals on differing adjacent channels
will ‘be received at the same time.
-~ The present invention relates specifically to a
receiving system employing g limiter wherein the
signals are ‘limited by an oscillator at the beat
frequency between the oscillator and the incom-
ing signal on the principle that oscillator volt-
age is equal to or less than the incoming signal
voltage, whereby the output beat frequency be-
tween the two input voltages may have an ampli-
tude dependent only upon the amplitude of the
smaller of the input voltages, which is the oscil-
lator voltage. )

In accordance with the invention, a ‘signal
limiter circuit is preceded by broadly tunable sig-
nal receiving circuits for supplying signals there-
to and is followed by a second rectifier of the
30 diode type which is interposed between the limiter

circuit and selectively tuned circuits for impart-

‘ing selectivity to the receiving system.

The invention will be better understood from

- the following description, when considered in
35 connection with the accompanying drawing, and

its scope will be pointed out in the appended
claims.

In the drawing, Fig. 1 is a schematic circuit
diagram of a receiving system circuit embodying

40 the invention, and

Fig. 2 is a curve showing the relation between
the frequency ranges and amplitudes of voltages
applied to the limiter circuit forming part of Fig.
1 and the over-all: selectivity of the receiving

'45 system preceding the limiter circuit.

Referring to Fig. 1, 5 is a tuned intermediate
frequency output circuit which is coupled to a
tuned input circuit 6 through g coupling trans-
former1toapplysignals in a broad frequency band

50 to a diode rectifier device 8. The diode rectifier
circuit includes the input circuit 6 which is con-

" nected to ground through a lead 9 and to the
cathode 10 through a tuned impedance {1 and
a second impedance. 12, ~ Also -included in the
circuit, adjacent to the cathode, is a coupling
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coil 13 for an oscillator {4 having a variable
tap connection {% for varying the oscillator volt-
‘age applied to the series rectifier circuit.

The adjustment of the contact {5 is such that
the oscillator voltage may be maintained at a -5
predetermined. value with respect to the incom-~
ing signal voltage, and the frequency of the oscil-
lator is such that it lies outside of the frequency
response range of the intermediate frequency
amplifier and the tuned ecircuits 5 and 6. This
response characteristic is indicated in Fig. 2 by
the curve 18 and, in relation thereto, it will be
seen that the oscillator voltage which is repre-
sented in amplitude and frequency by the line C
lies ‘outside of the response range of the receiv-
ing -cirvcuits. - An - interference voltage is indi-
cated by the line B in frequency and amplitude,
and a received signal wave in amplitude and fre-
quency is indicated by the line A.

In the presence of an interference wave B, the 20.
signal corresponding to BA, the beat frequency
between B and A, and the signal corresponding to
BC, the beat frequency between B and C, will
appear in the output circuit of the limiter across
the. impedances Il and {2, and in the present 55
example the impedance {{ is tuned to the beat
frequency BC while the impedance {2 is respon-
sive to the beat frequency BA. The two im-
pedances in series are coupled to a coupling ca-
pacitor {7 and a coupling resistor 18 with a sec- 50
ond diode rectifier 18 in circuit with which is a
sharply tuned output circuit 28 coupled through
a transformer 21 with a second sharply tuned
output circuit 22. :

The circuits 28 and 22 are tuned to an: inter-
mediate frequency resulting from the beat be-
tween the desired signal and the oscillator fre-
quency -C, and the rectifier 19 serves to remove
-the interference component B for the reason that
the incoming signal, as explained in the copend-
ing application referred to, and the oscillator
beat’ frequency  signal tend to modulate the

- beat frequency between the incoming signal and
the interference signal, and the output strength
is dependent upon the strength of the oscilla-
tions derived from the oscillator 14 and control-
lable by the means {5,

The present circuit, therefore, includes a beatb
heterodyne limiter including a diode rectifier
which may be subject to interference from strong
local signal cause. Broad circuits are used in
the receiving system which, otherwise, would
block the operation of the limiter, not by satura-
tion but by modulating the desired signal. Since
the desired signal is then modulated, it cannot be
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“produce straight line rectification.
-of the detector 8, there will be two substantially

2

received and, accordmgly, a second demodulator

19 of the diode rectifier type is directly connected

with the limiter circuit, as shown, for the purpose
of maintaining the signal output in the presence
of interference.. The second rectifier or demodu-
lator is then provided with sharply tuned output
circuits which are responsive to the new inter-
mediate frequency resulting- from the beat be-
tween the intermediate frequency:in the circuits
5 and 6§ and the local oscillator frequency derived

from the source 14, which is the ‘beat frequen- .

cy AC.
In this system, the selective cucmts 20 and
22 are depended upon to remove the audio fre-

quency beat signals and other interference which -
results from the operation of the lmiter circuit

in conjunction with the rectifier 8. With this
arrangement, the adjacent channel selectivity is

maintained although receiver circuits ahead of .

the limiter are broadly tuned to have an over-all
response of the nature of:the curve 6. -

Both rectifier devices are preferably diodes for
the reason that it is desirable that both should

signal wave freguencies, one being AB; the dif-
ference between B and A and the magnitude of AB
will be proporticnal to A and independent. ¢f B.
The other frequency will be BC; as has been point-
ed out,-and will be the difference between B-and
C, with the magnitudes thereof proportional to C.
The desired signal AC is present in-the circuits
28 and 22 whether ‘B is present or not. :This'is
possible only when the rectifiers & and § are sub-
stantially straight line detectors.  Gther frequen-
cies which may be present in the output of the
detector 8 may be neglected, as they are at best
only second order magnitude.

Tt is also desirable that the impedances 1! and
i2 in the output circuit of the rectifier 8 main-
tain sufficiently high impedance to both the sig-
nals AB and BC, that hoth voltages'therefrom are
impressed upon the second rectifier 9.

if the band pass width of the curve 18 is.in the
order of 50 kilocycles, for example; it is- possible
that the impedance 12 may bhe utilized to oifier
the necessary impedance to both AB and BC.

I claim as.my invention:

1. In a radio receiving system havmg broadly
tunable receiving  circuits, the combination of

diode rectifier means connected therewith, means -
for introducing heterodyne limiter oscillations

into said circuit, diode output impedance means
broadly tunable to the beat frequency of an in-

5 terference wave and sa,ld oscillations, and-an-in-

.Inthe output
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-terference wave and -a received 51gna1 Wave, de-

modulator means including a second dicde recti-

- fier coupled to said impedance. means, and an

output circuit for said second diode rectifier in-
cluding an output coupling means sharply re-
sponsive to. the beat frequency of the received
signal wave and said  oscillations:

2. In a superheterodyne radio receiver system,

the combination with an intermediate frequency.
‘amplifier output circuit, of means for broadly
“tuning said circuit, a diode rectifier:device con-
““neeted therewith, means for applying oscillations
in circuit with said rectifier to provide a hetero-

dyne signal limiter action with said rectifier, an
oubput circuit’ for said rectifier including cou-

“pling means broadiy responsive to.a beat fre-.

guency -resulting from - a desired signal, and an

—interference signal and. oscillations from said os-

cillator, a diode rectifier connected with said out-
put impedance means, said rectifier- having an
output  circuit -sharply - responsive- to:the. beat

~frequency resulting from a received carrler Wave

and said oscillations.
3. A radio receiving system, including in com-
bination, broadly. tunable signal receiving circuits
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terminating in a dicde rectifier circuit adapted for

hetercdyne signal limiter action and including a
diode rectifier -device,. oscillator coupling means
in said circuit adjustable to apply oscillations of
predetermined amplitude thereto, impedance. out-

‘put coupling means in said ¢ircuit. responsive

brogdly to the beat frequency of ‘an interference
wave and said’;oscillations, and-an interference
wave and a received signal wave, & second diode
rectifier coupled to said last mamed’ coupling

means, and arn output circuit therefor including

tuned transformer coupling means. sharply re-

signal wave -and said oscillations. -

4, In a radio receiving system having broadly
tunable receiving circuits, the combination:. of
rectifier- means connected therewith, means for
introducing heterodyne limiter oscillations into
said  circuit;’ rectifier output -impedance ‘means

broadly tunable to the beat frequency of an in-

t“rxerence wave and ‘said oscillations, and an
interfererice wave and a  received signal wave,
demodulator. means including a’ second rectifier
coupled to said impedance means, and an-output
cireuit for said second rectifier including an out-
out coupling means sharply responsive to the beat
frequency of the recewed sxgnal wave a,nd said

~escillations.
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-sponsive to the beat frequency of the recelved -
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