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This invention relates to modulated-carrier
signal receivers and particularly to signal-select-
ing systems of such receivers and to methods of,
and means for, controlling the selectivity and
fidelity thereof to discriminate against unde-
sired signals.

According to conventional radio broadcasting
practice, each program or signal is transmitted
on a carrier frequency having two sidebands of
modulation, usually extending 6 or more kilo-

cycles on either side thereof., The various broad-

casting stations employ different carrier fre-
quencies, and these frequencies, in present prac-
tice, are uniformly spaced throughout the broad-

5 cast irequency range, the spacing of adjacent

carrier frequencies usually being 10 kilocycles.
In many instances, therefore, the sideband fre-
quencies of one carrier overlap, or closely en-
croach upon, those of an adjacent carrier re-
ceived at the same location. This condition fre-
quently renders it difficult to adjust a receiver
so as to receive and reproduce a desired signal
without objectionable interference from unde-
sired signals on carrier frequencies near the de-~
sired signal carrier, particularly when the
strength of such undesired signals is comparable
to or exceeds that of the desired signal. In addi-
tion to these undesired signals, static and other
so-called background noises, which are ordinarily
present at the higher frequencies of the side-
bands, may interfere with quiet operation.

To obtain faithful reception and reproduction
of the desired signal, substantially free from
undesired signal, static and noise interference,
therefore, it is necessary to employ a selecting
system which is effective to pass a band of de-
sired modulation frequencies sufficiently narrow
substantially to reduce the response at interfer-
ing frequencies. The fidelity of reception of the
desired signal, however, tends to be impaired by
such narrowing of the selected band, since the
outer frequencies of the sidebands, correspond-
ing in radio broadcasting to the higher audio
frequencies of modulation, are suppressed. It is
highly desirable, therefore, that the width of
the selected band of frequencies be automatical-
ly controlled in accordance with the conditions
of reception, the band being contracted when
interference on an undesired frequency is re-
ceived with sufficient amplitude appreciably to
impair the reception and being expanded to maxi-
mum width in the absence of such interference,
passing all of the sideband frequencies of the
desired signal and providing maximum fidelity.
This feature of conirolling the selectivity of g

(CL 250—20)

system in accordance with received undesired sig-
nals adjacent a desired signal carrier as well
as the feature of controlling the selectivity in
accordance with both desired and undesired sig-
nals form the subject matter of applicant’s co-
pending application Serial No. 46,081, filed Oc-
tober 22, 1935,

Ordinarily, such undesired interfering frequen-
cies are received at only one side of the de-
sired signal carrier at a particular time. Ob-
viously, at such time it is only necessary that
the sideband on the same side .of the desired
carrier as the undesired frequency be contracted
in order to reduce such interference. Ideal se-
lectivity and fidelity control, therefore, requires
a system wherein an undesired signal on either
side of the desired signal carrier will control
the amount of expansion of the desired signal
sideband on that side independently of the other
sideband, so that the latter may remain at maxi-
mum width if conditions permit. In other words,
the expansion, or contraction, of the transmis-
sion band is unsymmetrical with respect to the
carrier frequency unless undesired signals of
equal intensities happen to be received on both
sides of the desired carrier at the same time.

It is a primary object, therefore, of the present
invention to provide a method of, and means for,
controlling the selectivity and fidelity of a modu-
lated-carrier signal receiver by automatically
effecting expansion and contraction of each of
the sidebands of a desired signal passed by the
system, independently of each other and in ac-
cordance with the intensity of an undesired fre-
quency near the desired signal carrier and on
the same side thereof as such sideband, thereby
to obtain maximum fidelity of reception consist-
ent with the intensity of such undesired frequen~
cies.

It is a further object of the invention to pro-
vide a method of, and means for, automatically
controlling the selectivity of a receiver In the
manner above described by the utilization of elec-
tronic-control circuits.

For a better understanding of the invention,
together with other and further objects thereof,
reference is had to the following description taken
in connection with the accompanying drawing,
and its scope will be pointed out in the appended
claims,

In accordance with the present invention, a
modulated-carrier signal receiver is provided with
a band-pass selector for selecting a desired sig-
nal comprising a carrier frequency and its side-
bands of modulation frequencies. The selector
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is automatically controlled so that the width of
one, or both, of the two sidebands of the de-
sired signal passed thereby is independently ad-
justed inversely in accordance with the ampli-
tude of undesired signals on frequencies near the
desired carrier and on the same side thereof
as the respective sideband.

According to a specific form of the inven-
tion, the band-pass selector embodies a double-
tuned intermediate-frequency transformer, hav-
ing both capacitive and inductive couplings pro-
portioned normally to provide the maximum de-
sired band width. Adjustable imvedances are
connected in circult with these couplings. Shunt-
ing of the capacitive coupling operates to de-
crease the amount of coupling between the cir-
cuits and simultaneously to lower the mean res-
onant frequency of the selector. That is, the
width of the band passed bv the selector is de-
creased and its center frequency is shifted to a
lower freauency. The two effects are inherently
coordinated so that there is no substantial change
of the Iower frequencyv limit of the band.

Shunting of the inductive couvling operates

‘to decrease the amount of the coupling between

the circuits and simultaneously to ralse the
mean resonant frequencyv of the selector. thus de-
creasing the width of the band and shifting the
center freaguencv to a hicher frequency. These
effects are likewise inherently coordinated so that

_ there is no substantial chanee in the upper fre-
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quency limit of the band. When both couolings
are shunted simulfaneously and to the same ex-
tent. both sidebands of the signal are confracted
eaually, as in conventional symmetrically con-
tracting and expanding selectors. Each of the

shunting imvedances is independently controlled

and preferably comprises a vacuum tube which
is connected across ifs respective couvling and
is provided with an associated individual con-
trol svstem. Each of the confrol svstems is de-
siched to favor undesived freauencies near the
desired ‘sienal carrier and on the same side
thereof as the sideband which the varticular con-
trol system. tube and counling are intended to
adiust and to be least responsive to the desired
signal carrier, so that the desired signal has a
neclicible effect on the expansion.

In the accompanving drawing. Fig, 1 is a cir-
cuit diagram of a complete sunerheterodvne radio
receiver. nartlv schematic, embodving the pres-
ent invention. and Fies. 2 and 3 are granhs reo-
resenting certain onerating characteristics of the
receiver to ald in the understanding of the in-
ventinn,

Referring now more particularly to Fig. 1, there
is shown schematically a suverheterodyne radio
receiver embodyine the invention in a preferred
form. In general, the receiver includes a tunable
radin-freauency amnlifier T having its inout con-
nected with an antenna 8 and sround 8 and its
output connected to an oscillator-modulator 10.
The output of the oscillator-modulator is con-
nected to intermediate-frequency amplifiers 12
and 3. which are coupled by means of a band-
pass selector system {4. An automatic ampli-
fication control or “A. V. C.” rectifier {{ is also
coupled to the output amplifier 12 and the con-
trol voltage developed thereby is anplied over suit-
able leads to the control grids of the tubes of the
amplifiers 12 and T and the oscillator-modulator
10 to control the amplification and maintain the
output of the amplifier {2 approximately constant,
allin accordance with conventional practice. The
system 4 forms a part of the present invention

2,183,080

and is herelnafter described in detail. The am-
plifier 13 includes one or more amplifying stages
each comprising & vacuum tube 15, preferably of
the conventional pentode type, and a selective
coupling network 17, the final network 171 being
coupled to & detector and audio-frequency sys-
tem 16. The network 17 includes an intermedi-
ate-frequency transformer having a primary
winding 18, which is included in the output cir-
cuit of the tube I5 and is tuned to the inter-
mediate frequency by condensers 19, and a sec-
ondary winding 20 which is included in the in-
put of the system {6 and is tuned to the inter-
mediate frequency by a condenser 24. A suit-
able source of operating potentials is provided
for the tube 15, as indicated by the battery 22.
A suitable biasing resistor 23 and by-pass con-
denser 24 are included in the cathode circuit
of the tube. The coupling between the windings
of transformer 47 is on the order of optimum,
preferably somewhat greater than optimum,
thereby to pass a band of frequencies including
the selected intermediate frequency and its two
sidebands of modulation.

It will be understood that the several parts
which are illustrated in the drawing in block
form may be of substantially conventional con-
struction and operation, the details of which are
well known in the art, rendering description
thereof unnecessary herein.

Neglecting for the moment the particular op-
eration of the selector system {4 and the control
apparatus associated therewith, which embody
features of the invention to be hereinafter de-
seribed in detfail, the system above described com-
prises a conventional superheterodyne receiver.
The operation of such a receiver is well under-
stood in the art and detailed explanation there-
of is, therefore, unnecessary. In brief, however,
signals intercepted by the antenna are selected
and amplified in the amplifier 7 and converted
to intermediate frequencies, in the conventional
manner, in the oscillator-modulator 10. The
intermediate frequencies are then selected and
amplified in the amplifier 12, selector {4 and
amplifier (3. The amplified intermediate-fre-
quency signals are thereupon transmitted to the
detector and audio-frequency system 1§, wherein
the audio-frequency signals are derived, ampli-
fied and supplied, in the usual manner, to a Ioud-
speaker for reproduction. The AVC rectifier de-
velops the control voltage from a part of the
output of the amplifier 12 and this voltage is
utilized, as above explained, to maintain the
amplitude of the output of the amplifier {2 with-
in a relatively narrow range for a wide range
of signal amplitudes at the Input of the re-
ceiver.

While, in accordance with the present inven-
tion, various selectivity control circuit arrange-
ments may be employed, in the present embodi-
ment the band-pass selector system 14 is provided
for this purpose. The selector circuit, per se,
comprises an intermediate-frequency transformer
25 having a primary winding 26 included in the
output circuit of the frequency changer 16 and
a secondary winding 27 included in the input of
the intermediate-frequency amplifier 13. Ad-
justably fixed condensers 28 and 29 are connected,
respectively, across the primary and secondary
circuits, as illustrated, individually to tune these
circuits to the intermediate frequency.

There are also associated with the two circuits
separate capacitive and inductive couplings. The
capacitive coupling comprises condensers 30 and
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8{ in series, connected between the high alter-
nating potential ends of the windings 26 and 27.
A condenser 32 is connected Letween the junc-
tion of the condensers 30—38{ and ground and a
condenser 33 is also connected between this junc-
tion and ground through a control network in-
cluding a vacuum tube, which provides effectively
an adjustable shunt impedance for the capaci-
tive coupling 30—31!, as hereinafter described.
The preferred relationship, which can be shown
mathematically, is that the self-reactance of
the condenser 33 plus the self-reactance of the
condensers 30, 32 and 3! in parallel is much
greater than the minimum apparent resistance
of the tube 36 shunting this network for contract-
ing the upper part of the frequency band.

The inductive coupling comprises & link cir-
cuit including a winding 34 coupled to the pri-
mary winding 28 of the transformer, and a wind-
ing 3% coupled to the secondary winding 27.
A control network including a vacuum tube is
similarly effectively shunted across this link cir-
cuit. Coil 34 is moderately coupled to the coil
28 and coil 35 is moderately coupled to the coil
27; “moderately coupled” being intended to mean
coupled on the order of 25 per cent., for exam-
ple, from 10 to 40 per cent. The inductive cou-
pling is poled to aid the capacitive coupling.
The self-reactance of the coils 3¢ and 35 in paral-
lel should preferably be made much greater than
the minimum apparent resistance of the tube
37 shunting this coupling network.

For controlling the capacitive and inductive
couplings there are provided vacuum tubes 36
and 87, respectively, which may be of any suit-
able type, such as triodes, as illustrated. The
control tubes 38 and 37, as above mentioned, are
connected effectively in shunt, respectively, with
the capacitive and inductive couplings of the se-
lector. A coupling condenser 38, having rela-
tively a large capacitance, is interposed in the
anode circuit of each of the tubes and serves
to isolate its electrode circuits from its coupling
circuit. .

In order to control the- impedances of the
tubes 36 and 37, a condenser 38, having a ca-
pacitance of a higher order than the inter-
electrode capacitance of its respective tube, is
connected between the anode and control grid
of each tube and thereby provides a degenerative
effect which greatly lowers the apparent plate
resistance of the tube during normal operation.
Stated quantitatively, the apparent plate resist-
ance of the tube is made substantially equal to
the actual plate resistance divided by (z+1),
where x is the amplification constant of the tube.
In other words, the condenser 39 has the effect
of multiplying the plate conductance of each of
the tubes 36—37 by (v+1). This does not, how-
ever, affect the minimum value of plate con-
ductance, which is substantiaily zero, but greatly
increases the maximum value and, therefore,
the range of operation.

Suitable operating potentials are supplied for
the tubes 36 and 37 by means of a source of volt-
age, as indicated by the batteries 40. An in-
ductance element &f of high impedance at the
intermediate frequency is included in the anode
circuit of each of the tubes 36, 31. The cath-
odes of the tubes are connected to an interme-
diate point on the source 40 to provide the de-
sired initial bias voltages for the tubes. An
isolating resistor 42 is included in the grid cir-
cuit of each of the tubes 36 and 37, and a by-
pass condenser 43 is connecied between the lower

.86 in conventional manner.

3

ends of each -resistor 42 and ground. Each of
the resistors 42 preferably has a resistance of the
order of 1 megohm and serves to determine the
grid bias without substantially dissipating the
intermediate-frequency voltage applied to the
grid by the coupling condenser 38.

Looking through its coupling condenser 38,
each tube constitutes substantially s pure re-
sistance or conductance effectively shunting its
respective coupling. This requires that each in-
ductance element 41 have very high inductance
and be approximately resonant with the inherent
capacitance of its respective tube and circuit con-
nections at the intermediate frequency. 'This
requires also that the condensers 38 have, at the
intermediate frequency, 2 much lower reactance
than the inductance elements §i.

For the purpose of controlling the conduct-

" ances of the tubes 36 and 37, individual control

systems for producing control effects and indi-
cated generally at 44 and 45, respectively, are
provided for these tubes. These control systems
are substantially similar in construction and op-
eration and, except for their distinguishing fea-
tures, therefore, only the system 44 will be de-
scribed in detail. Corresponding elements in the
systems 48 and 45 are indicated in the drawing
by the same reference numerals. The system 44
comprises an amplifier tube 46, preferably of
the pentode type, having its control grid con-
nected to an intermediate tap in the capacitive
arm of the tuned primary circuit of the coupling
transformer {7 through a coupling condenser 41.
Operating potentials are provided for the tube
46 from a suitable source, as indicated by the
battery §4. The cathode circuit includes a suit-
able biasing resistor 58, by-passed by condenser
A condenser 48 and
coil 49 are connected in series to form a shunt
trap between the control grid and ground. The
trap is tuned to the intermediate carrier fre-
quency and, with the condenser 47, provides a
selective network proportioned and arranged to
have a peak in ifs response characteristic at a
frequency abouf 10 kilocycles above the inter-
mediate frequency, as will be hereinafter de-
scribed. N :

The output of the amplifier 46 is coupled to
a rectifier 88 by an insulating transformer 5i.
The transformer 5! is designed to pass approxi-
mately uniformly, a frequency band in excess of
about 20 kilocycles on each side of the inter-
mediate frequency; that is, it is not intended to
have a material effect on the frequency charac-
teristic of the control system near the interme-
diate-frequency carrier. The load circuit of the
rectifier includes a resistor 57 shunted by an
intermediate-frequency by-pass condenser 58.

The tube 46 operates as the conventional in-
termediate-frequency amplifier, and the tube 50
as a conventional diode rectifier. The voltage
developed across the resistor 57 is applied to the
control grid of the tube 36 by way of a resistor
89 and the previously mentioned resistor &2.
The resistor 57 is preferably on the order of 0.1
megohm, while the resistor 59 is preferably of a
somewhat greater value. 'The time constant of
operation of the control system 44 is determined
principally by the resistor 59 and condenser £3.
This time constant is not critical but is pref-
erably on the order of the time constant of the
usual automatic volume control, for example, of
the order of 0.1 second.

The control grid of the tube 46 in the system
45 is connected to an intermediate tap in the
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inductive arm of the tuned primary circuit of
the transformer 1T by way of a selective net-
work 4T7a—A48—49, which is substantially iden-
tical with that of the system 44, just described,
excepting that here a coupling inductance ele-
ment 4Ta is employed instead of the condenser
471 of system 44. The elements of the selective
network of the system 435 are proportioned to
cause a peak in the transmission characteristic
curve at a frequency 10 kilocycles below the
intermediate carrier frequency. The remaining
portion of the control system 45 is like the sys-
tem 44, and the bias voltage developed by its
rectifier 50 is similarly applied to the control
electrode of its associated control tube 37.

In Fig. 2, the frequency-response character-
istics of the selective circuits 47-—48—49 and
41a—48—49 of the control systems 44 and 45
are shown. The relative gain, in decibels, of
these circuits is plotted against frequency dif-
ference, in kilocycles, from the intermediate-fre-
quency carrier, indicated as 0. The solid line
curve 60 illustrates the characteristic of the se-
lective circuit of the control system- 44, and the
dotted line curve 61 illustrates the characteristic
of the selective circuit of the control system 45.
It will be apparent from the curves 60 and 61,
respectively, that the system 44 is most respon-
sive at a frequency about 10 kilocycles above the
intermediate frequency, and that the system 45
is most responsive at a frequency about 10 kilo-
cycles below the intermediate frequency.

Referring to Fig. 3, there are shown charac-
teristic curves illustrating the operation of the
selector (4, as automatically controlled in ac-
cordance with the present invention. In this
figure, as in Fig. 2, relative gain in decibels is
plotted against frequency difference in kilocycles,
from the intermediate-carrier frequency, indi-
cated as 0. The relative heights of the curves
in Fig. 3 are not significant, all of the curves
being intended to have substantially the same
maximum gains but being spaced vertically in
the figure for the purpose of clarity. Curve 62
indicates the width of the band passed by the
selector with maximum expansion. This curve
is intended to be fairly level within about 7 kilo-
cycles to either side of the intermediate-carrier
frequency. The tube 36 is normally, that is for
maximum expansion, biased for substantially zero
plate conductance by the battery 40 with no input
from the control system 44, as. has been previ-
ously explained.

When there is being received an undesired sig-
nal of appreciable intensity on a carrier frequency
near the desired signal carrier and resulting in
an intermediate frequency above that of the de-
sired signal, the control system 44, by virtue of
its selective action described above, develops a
unidirectional voltage which is impressed posi-
tively upoh the grid of the tube 36, thereby in-
creasing the tube conductance across the ca-
pacitive coupling of the selector 14. This increase
of the tube conductance effects a reduction of
the coupling between the winding of the trans-
former 25 to contract the frequency band passed
by the selector and simultaneously lower the
mean resonant frequency of the selector. . The
effect, therefore, is a contraction of the upper
sideband. This contraction is indicated by the
transition from curve 62 to the curve 63 in Fig.
3. When there is being received an undesired
signal of appreciable intensity on a carrier fre-
quency near the desired signal carrier and re-
sulting in an intermediate frequency below that

2,188,080

of the desired signal, the tube 3T and its control
system 45 operates in substantially the same
manner to effect a contraction of the lower side-
band of the desired signal, that is, the increase
of the conductance of the tube 31 effects a re-
duction in the coupling between the windings
of the transformer 25 to contract the band passed
by the selector and simultaneously raise the
mean resonant frequency thereof. Thus, the
effect in this instance is a contraction of the
lower sideband, as is indicated by the transition
from curve 62 to the curve 64. When undesired
signals interfere on both sides of the desired
carrier, both of the sidebands will be simulta-
neously contracted and, if such signals are of
substantially the same intensities, a symmetrical
contraction will result, as indicated by the char-
acteristic curve 65, which represents the mini-
mum band width.

Obviously, all intermediate conditions between
curves 62 and 65 will be obtained, with equal or
unequal expansion of the two sidebands accord-
ing to the conditions of reception, the only re-
quirement for ideal selectivity being the opera-
tion of the selectivity control system to effect
contraction only when and where it is needed,
thereby assuring that the band width is as great
as permitted for any given receiving conditions.
In other words, in accordance with the present
invention the width of the band of frequencies
passed by the system is contracted in accordance
with the amplitude of undesired signals on fre-
quencies near the carrier frequency of the de-
sired signal and at the opposite sides thereof.
This contraction is symmetrical when the unde-
sired signals at the opposite sides have equal
interference values, that is, are of equal inten-
sities and equally spaced on either side of the
carrier frequency of the desired signal, while
the contraction is unsymmetrical when the sig-
nals at the opposite sides have unequal inter-
ference values. That is, the contraction is ac-
companied by a shifting of the center of the
selected band of frequencies in a direction away
from the side on which the undesired signal
has the greater interference value, or, in other
words, the receiver is adjusted to vary the fre-
quency difference between the mean resonant
frequency of the selector and the desired signal-
carrier frequency, thereby effectively to adjust
the difference between such,mean resonant fre-
quency and the undesired signal proportionally
to the amplitude of the undesired signal.

While there has been described what is at
present considered the preferred embodiment of
the invention, it will be obvious to those skilled
in the art that various changes and modifica-
tions may be made therein without departing
from the invention, and it is, therefore, aimed
in the appended claims to cover all such changes
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and scope of the invention.

What is claimed is:

1. An electric circuit arrangement for control-
ling the selectivity of a modulated-carrier signal
receiver to discriminate against undesired fre-
quencies near the desired signal carrier frequency
and at one side thereof and including a band-
pass selector adapted to pass the desired carrier
frequency and its modulation sidebands, com-
prising means responsive to said undesired fre-
quencies for deriving & control effect, means for
automatically adjusting said selector to control
the width of the modulation sideband. passed by
said selector, at the same side of said desired
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signal carrier as sald undesired frequencies and
independently of the width of the other sideband
passed thereby, and means for applying said
control effect to said adjusting means to effect
said adjustment inversely in -accordance with
the amplitude of said undesired frequencies and
independently of the width of the other side-
band passed thereby.

2. An electric circuit arrangement for control-
ling the selectivity of a modulated-carrier signal
receiver to discriminate against undesired sig-
nals on carrier frequencies near the desired sig-
nal carrier frequency at either opposite side
thereof and including s band-pass selector adapt-
ed to pass the desired carrier frequency and its
modulation sidebands, comprising means for ad-
Justing said selector inversely in accordance with
the intensity of the undesired signals on one side
of the desired signal carrier frequency to control
the width primarily of only the modulation side-
band at said side passed by said selector, and
separate means for adjusting said selector in-
versely in accordance with the intensity of the
undesired signals on the other side of said de-
sired signal carrier frequency to control the width
primarily of only the modulation sideband at
said other side passed by said selector.

3. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and two modu-

-lation sidebands, a selectivity control system

comprising means for adjusting said selector to
control the width of one of said sidebands passed
thereby independently of the width of the other
sideband, means responsive to the amplitude of
undesired sighals on frequencies near the carrier
frequency of said desired signal and at the same
side thereof as said one of said sidebands for de-
veloping a control effect, and means for apply-
ing said control effect to said adjusting means
to effect adjustment thereof inversely in accord-
ance with said undesired signal amplitude.

4, In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and a band of
modulation frequencies, a selectivity control sys-
tem comprising means for adjusting said selector
to control the width of said band passed thereby
and for simultaneously effectively shifting the
mean resonant frequency of said selector, means
responsive to the amplitude of an undesired sig-
nal on a frequency nesr the carrier frequency of
said desired signal for developing g control ef-
fect, and means for applying said control effect
to said adjusting means to effect said band width
adjustment inversely in accordance with said
undesired signal amplitude and efiectively to
shift the mean resonant frequency of said se-
lector in a direction away from said undesired
signal.

5. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and a band of
modulation frequencies, a selectivity control sys-
tem comprising means for adjusting said selector
to contract the width of the hand passed thereby
and for simultaneously shifting the mean res-
onant frequency of said selector, means respon-
sive to the amplitude of an undesired signal on
a frequency near the carrier frequency of said
desired signal for developing a control effect,
and means for applying said control effect to
said adjusting means to effect contraction of said
band width and effectively to shift the mean res-
onant frequency of said selecior in a direction

5

away from said undesired signal by an amount
substantially equal to one-half the amount of said
contraction.

6. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and modulation
sidebands, a selectivity control system comprising
means for adjusting said selector to control the
width primarily of only one of said sidebands
passed thereby inversely in accordance with the
amplitude of an undesired signal on a carrier fre-
quency near the carrier frequency of said desired
signal and at the same side thereof as said side-
band, and separate means for automatically and
independently adjusting said selector to control
the width primarily of only the other of said
sidebands inversely in accordance with the am-
plitude of an undesired signal on a carrier fre-
quency near the carrier frequency of said desired
signal and at the same side thereof as said other
sideband.

7. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and modulation
sidebands, a selectivity control system comprising
means for adjusting said selector to contract the
width of the band of frequencies passed thereby
and simultaneously to shift the mean resonant
frequency of said selector in either direction,
means responsive to the amplitude of undesired
signals on frequencies near the carrier frequency
of said desired signal and at either side thereof
for developing control effects, and means for
applying said control effects to said adjusting
means to effect band width contraction gnd to
shift said mean resonant frequency in g direc~
tion away from the undesired signal having the
greater interference value, whereby said band is
adjusted symmetrically when said undesired sig-
nals at said opposite sides have equal interfer~
ence values and unsymmetrically when said un-
desired signals at said opposite sides have un-
equal interference values.

8. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and modulation
sidebands comprising a plurality of coupled res-
onant circuits normally tuned to said carrier
frequency, a selectivity control system com-
brising means for reducing the coupling between
said circuits to contract the width of the band
of frequencies passed by said selector and simul-
taneously to detune said circuits, means respon-
sive to the amplitude of undesired signals on
frequencies near the carrier frequency of said de-
sired signal and at the side thereof for develop-
ing a control effect, and means for applying said
control effect to said coupling reducing means o
effect said band width contraction and said de-
tuning of said circuits in a direction away from
said undesired signal,

9. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and modula-
tion sidebands, said selector comprising primary
and secondary circuits each tuned to the fre-
quency of the carrier of said desired signal, a
capacitive coupling between said circuits, an in-
ductive coupling between said cireuits, adjustable
impedance means effectively in circuit with said
capacitive coupling, adjustable impedance means
effectively in circuit with said inductive coupling,
means for independently controlling the one said
impedance means in accordance with the ampli-
tude of an undesired signal on a carrier fre-
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6
quency near and above the carrier frequency of
sald desired signal, and means for independently
controlling the other sald impedance means in
accordance with the amplitude of an undesired
signal on a carrier frequency near and below the
carrier frequency of said desired signal.

10. In a modulated-carrier signal receiver, a
band-pass selector for selecting a desired signal
comprising a carrier and modulation sidebands,

‘said selector comprising primary and secondary

circuits each tuned to the carrier frequency of
said desired signal, a capacitive coupling between
sald clrcuits, an inductive coupling between said
circuits, a vacuum tube conductance for effec-
tively reducing said capacitive coupling, a vac-
uum tube conductance for effectively reducing
sald inductive coupling, means for adjusting the
first said conductance directly in accordance

with the amplitude of an undesired signal on a

carrier frequency near and above the carrier fre-
quency of said desired signal, and means for
independently adjusting the second said. con-
ductance in accordance with the amplitude of
an undesired signal on a carrier frequency near
and below the carrier frequency of said desired
Signal.

11. In a modulated-carrier signal receiver in-
cluding & band-pass selector for selecting a de-
sired signal comprising a carrier and two modu-
lation sidebands, & selectivity control system com-
prising means including a selective circuit most
responsive at a frequency at the outer edge of
one of the sidebands of frequencies passed by said
selector for developing a control effect, means for
adjusting said selector to control the width of
sald one of said sidebands independently of the
width of the other of the sidebands of frequen-
cies passed by said selector, and means for apply-
ing said control effect to said adjusting means to
effect adjustment of the width of said one of
sald sidebands inversely in accordance with the
amplitude of undesired signals on frequencies at
said edge.

12. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and two modu-

‘lation sidebands, a selectivity control system

comprising means including a pair of selective
circuits most responsive, respectively, at frequen-
cies at the outer edges of the sidebands of fre-
quencies passed by said selector for developing
individual control effects in accordance with the
amplitude of undesired signals on frequencies at
said outer edges, means for adjusting said selec-
tor to conirol the width of either of said side-
bands independently of the width of the other of
the sidebands, and means for applying said con-
trol effects to said adjusting means for effecting
adjustments of the widths of said sidebands in-
versely in accordance with the amplitude of said
undesired signals on frequencies at their respec-
tive outer edges.

13.In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and two mod-
ulation sidebands, a selectivity control system
comprising a selective circuit most responsive at
a frequency at the outer edge of one of the side-
bands of frequencies passed by said selector, rec-
tifying means coupled to said circuit for deriving
a unidirectional voltage in accordance with the
amplitude of signals on frequencies passed by
said selective circuit, and means for utilizing said
voltages to adjust said selector to control the
width of the sideband of frequencies passed there-

2,188,980

by on the same side of sald carrier frequency of
sald desired signal as sald edge, independently of
the width of the other sideband.

14, The method of controlling the selectivity
of a modulated-carrier signal receiver to discrim-~
inate against undesired signals on carrier fre-
quencies near the carrier frequency of a desired
signal, at the opposite sides thereof, which com-
prises selecting the desired signal including its
carrier and modulation sidebands, and independ-
ently adjusting the width of either of said selected
sidebands inversely in accordance with the ampii-
tude of the undesired signal at the same side of
the carrier frequency of said desired signal as
the respective sideband.

15. The method of controlling the selectivity
of a modulated-carrier signal receiver to discrim-
inate against an undesired signal on a frequency
near the carrier frequency of a desired signal, at
one side thereof, which comprises selecting the
desired signal including its carrier and modula-
tion sidebands and adjusting the width of the
selected sideband on the same side of the carrier
frequency of the desired signal as said undesired
signal inversely in accordance with the amplitude
of sald undesired signal and independently of the
width of the other sideband passed by said re-
celver.

16. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting s de-
sired signal comprising a carrier and a band of
modulation frequencies, a selectivity control sys-
tem comprising means responsive to the ampli-
tude of an undesired signal on a frequency near
the desired-signal carrier frequency at one side
thereof for developing a control effect, means for
adjusting said selector to shift the mean resonant
frequency thereof, and means for applying said
control effect to said adjusting means effectively
to shift the mean resonant frequency of said
selector in a direction away from the undesired
signal.

17. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and a band of
modulation frequencies, a selectivity control sys-
tem comprising means for adjusting the receiver
to vary the frequency difference between the
mean resonant frequency of said selector and the
desired-signal carrier frequency, means respon-
sive to-the amplitude of an undesired signal on a
frequency near the desired-signal carrier fre-
quency at one side thereof for developing a con-
trol effect, and means for applying said control
effect to said adjusting means effectively to ad-
just the difference hetween said mean resonant
frequency and said undesired-signal frequency
proportionately to said undesired signal ampli-
tude.

18. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and a band of
modulation frequencies, a selectivity controlsystem
comprising means responsive to the interference
values of undesired signals on frequencies near
the desired-signal carrier frequency and at either
side thereof for developing a control effect, means
for adjusting said selector to shift the mean
resonant frequency thereof, and means for apply-
ing said control effect to said adjusting means
effectively to shift the mean resonant frequency
of said selector in a direction away from the
frequency of that one of said undesired sig-
nals having the greater interference value by an
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amount substantially proportional to the differ-
ence between the interference values of said un-
deslired signals.

19. In a modulated-carrier signal receiver in-
cluding a band-pass selector for selecting a de-
sired signal comprising a carrier and a band of
modulation frequencies, a selectivity control sys-
tem comprising means for adjusting the receiver
to vary the frequency difference hetween the
mean resonant frequency of said selector and
the desired-signal carrier frequency, means re-
sponsive to the amplitude of undesired signals

7

on frequencies near the desired-signal carrier fre-
quency and at either side thereof for developing
individual control effects, and means for utiliz-
ing said control effects to control said adjusting
means effectively to increase the difference be-
tween said mean resonant frequency and the fre-
gquency of that one of said undesired signals hav-
ing the greater interference value by an amount
substantially proportional to said difference be-

tween the interference values of the undesired 3o

signals.
HAROLD A. WHEELER.




