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This mventlon relates generally to remotely
controllable radio receivers and particularly to
receivers comprising a remote control not invoelv-

_ing the use of addificnal contro! wires between
the control unit and the receiver.

It is frequently desirable to effect a control of
a radio receiver from a point remote from the
receiver or remete from the antenna connection,
or both. For instance, it may be desirable to
place the hulky parts of the recsiver at some con-
venient part of the room or at some position to
procure the best acoustical effect and to control
the receiver by means of a compact control unit
from a remote point. Furthermore, it may be
desirable to move the conftrol unit from one part
of the house to another. In addition, it may be
inconvenient to bring an antenna connection to
the desired location of the. receiver or of the
control unit. It is difficult to meet these require-
ments if a cable conducter is required between
the separated units, both because of the unwieldi-
ness of the cable and because of the complexity
and expense of the control. In some arrange-
ments of the prior art, contrel of a motor for
operating the tuning units of the receiver has
been effected frocm a remote control station.
Such arrangements have, among other disadvan-
tages, the disadvantage of requiring expensive
additional parts. Since the remote control unit
is not always used in a place from which the tun-
ing dial of the receiver can easily be seen, it is also

desirable to have some means at the control unit.

for indicating the station to which the receiver is
tunsd. For this purpose, follower arrangements
have been devised so that a station indicator at
the control unit moves in unison with the tuning
units at the receiver. However, no satisfactory
follower arrangement which is. both inexpensive
and accurate in operation has yet been devised.

It is an object of the present invention, there-
fore, to provide s wave-signal receiver which may
be remotely controlled and which is not subject
to the above-mentioned disadvantages.

1t is another object of the invention to provide
a wave-signal receiver which may be remotely
conirolled and in which the receiver control oper-
ations are effected directly at the remote contral
station. ) .

In accordance with one embodiment of the in-
vention, there is provided a receiver cemprising an
antenna circuit and one or more sections includ-
ing a control section. The control section com-
prises the usual tuning and other coentrol ele-
ments of the receiver. portion of the power

‘transmission line which supplies power to the re-

(CL 250—20) B

ceiver is ut111zed to tl ansmit to the control section
radio-frequency signals intercepted by the re- .
ceiver antenna. In the case of a superheterodyne
receiver, there is preferably provided another |
section in addition to the contro! section, the § .
other section constituting the reproducing see-
tion and comprising the remainder of the parts

of a conventional receiver. In this case, a por-
tion of the transmission line is also utilized to
transmit intermediate-frequency signals from 10
the control section fo the rspreducing section.
Thus, the antenna circuit and the sound-repro-
ducing section of the receiver may be perma-
nently placed at any convenient point, or points,
and the receiver may be controlled from & control
section which may be plugged into the power line
at any convenient power outlst. Preferably, a
means for deriving an automatic amplification
control bias is provided within the control sec-
tion of the receiver and the bias is applied to one
or more of the tubes of the stages within the con-
trol section.

For a better understanding of the invention,
together with cther and further objects thereof,
reference is had to the following specification 20
taken in connection with the accompanying draw-
ing, and its scope will be pointed out in the ap-
pended claims. ]

The single figure of the drawing is a circuit
diagram, partly schematic, ¢f a complete super- 3¢
heterodyne receiver embodying the invention.

Referring now more particularly to the draw-
ing, there is shown schematically a superheter-
odyne receiver including a control secticn {8 and
a sound-reproducing section {i. Considering
first the essential elements of the receiver, per se,
it comprises, in general, an antenna ground cir-
cuit 12,i2 coupled to the power transmission line
14 through an impedance-matching device 3 and
a convenience outlet and plug !5; a radio-fre-
quency selector and ampiifier {§ having its inpub
circuit coupled to power line {4 through a con-
venience outlet and plug 15 and 2n impedance-
matching device 17, and ifs output circuit con-
nected to a tunable frequency changer or oscil-
lator-modulator {8, the cutput circuit of which is
coupled, in turn. to the input circvit of an inter-
mediate-frequency selector and amplifier {3. The
intermediate-frequency output circuit of ampli-
fier 18 is coupled through an impedance-matching
device 20, conductors 21, switch 22, and conven-
ience outlet and plug {5 to the power line {4-in
order that the intermediate-irequency. signals
may be transmitted to the sound-reprcducing
section {1 of the receiver over the power line 1%, 58
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A second intermediate-frequency amplifier 23,
included in section 11, is coupled through an im-
redance-matching device 24 and a convenience
outlet and plug 15 to the power line 4. Con-
nected in cascade to the output circuit of inter-
mediate-frequency amplifier 23, in the order
named, are a signal detector 23a, an audio-fre-
quency amplifier 25, and a sound-reproducing
device 26. An automatic amplification control
or A, V. C. bias is derived in section 10 from unit
27 coupled to amplifier 19 and is applied over
conductor 28 to one or more of the tubes of radio-
frequency amplifier {5, oscillator-modulator: I8,
and intermediate-frequency amplifier {9 to main-
tain the input to detector 23a within a relatively
narrow range for a wide range of received signal
amplitudes. ’

A power supply unit 33 is provided for section
10 of the receiver and is coupled to the power
lines {4, when the switch 22 is closed, to provide
operating potentials for the tubes of section (0
over conductor 2i, in a conventional manner.
A power supply unit 33 is provided for section f1
of the receiver and, when coupled to the power
line 14 through relay contacts 34, provides oper-
ating potentials for the tubes of section {1 over
conductor 35, in a conventional manner.

Neglecting the portions of the circuit constitut-

ing the present invention presently to be de-
scribed, the operation of the receiver just de-
scribed is well understood in the art and a de-
tailed description thereof is unnecessary. In
brief, however, signals intercepted by the an-
tenna {2 are transmitted by impedance-match-
ing device 9 and line {4 to radio-frequency am-
plifier 1§, wherein they are amplified and trans-
lated to the tunable frequency changer {8 for
conversion to intermediate-frequency signals in
a2 well-known manner. The intermediate-fre-
quency signals are selected and ampilified in in-
termediate-frequency amplifier {9 and transmit-
ted through impedance-matching device 20, con-
ductors 21, and power line (4 to the second in-
termediate-frequency amplifier 23 for further
selection and amplification. The intermediate-
frequency output of amplifier 23 is passed to de-
tector 23a¢ wherein the audio frequencies of
modulation are derived. The audio-frequency
ignal is further amplifiesd in amplifier 25 and
suprlied in the usual manner to loud-speaker
26 for reproduction. The unidirectional output
of the A. V. C. supply unit 27 is applied by way
of connection 28 to one or more of the tubes of
radio-frequency amplifier {6, oscillator-modu-
lator 18, and one or more of the tubss of inter-
mediate-frequency amplifier 19, thereby main-
taining the amplitude of the signal input to de-
tector 23¢ within a narrow range fer a wide
range of received signal amplitudes.

In order that the power supply unif may be
connected to power lines {4 through relay con-
tacts 34 by means of an operation effected at
control unit 10, there is provided an on-off sig-
nal generator 38 for generating a signal which
is effective to energize the relay 39. It will be
understoed that units 38 and 39 may be of a
conventicnal type and do not constitute a part
of the present invention.

Coming now to the details of the parts of the
system . comprising the. present invention, the
impedance-matching device 9 coupled bhatween
the antenna-ground circuit 12, 13 and the power
transmission line {4 comprises a transformer 41,
42, preferably having a comminuted iron core,
a resistor 43 connected across primary winding

41, and a blocking condenser 24 interposed be-
tween secondary winding 42 and the power
transmission line 14.

Impedance-matching device 17, provided for
matching the impedance of line {4 with the input
impedance of radio-frequency amplifier 16, com-
prises a transformer #5, 46, preferably having a
comminuted iron core, and a blocking condenser
47 and switch 22 interposed between the primary
winding 45 and line 4. A tuning condenser 48
is coupled across secondary winding 46.

Impedance-matching device 29, provided for
matching the cutput impedance of intermediate-
frequency amplifier 19 with the impedance of
transmission line 4, -comprises a transformer
having closely coupled windings 50, 51. Primary
winding 59 is tuned to the .intermediate-ire-
quency signal by means of a condenser 52, while
secondary winding 5{ is coupled to transmission
line 14 through a voltage divider resistor 53,
2 blocking condenser 94, and conductors 2i. The
tap con resistor 53 may be utilized as a manual
volume control at the remote section of the re-
ceiver. ‘ -

Impedance-matching device 24, provided for
matching the input. impedance of the second in-
termediate-frequency amplifier 22 with the im-
pedance of the power transmission line {4, com-
prises a transformer §6, 57, the primary wind-
ing %6 being coupled to transmission line (4
through a blocking condenser 58. The second-
ary winding 57 is tuned fo the intermediate fre-
quency of the receiver by means of a condenser
59. . . .

It is believed that the operation of the cir-
cuits comprising the present invention will be
readily aprarent from the description given
above. It is seen that the control section 18 of
the receiver comprises all of the conventional
control elements of a receiver of the super-
heterodyne type and that the remaining ele-
ments of a conventional superheterodyne receiv-
er are comprised within the reproducing section
I1. By virtue of the impsdance-matching de-
vices 8, 17, 20, and 24, received signals are trans-
ferred efficiently as radio-frequency signals from
antenna circuit {2, 13 to line {4 and from line
14 to radio-frequency amplifier 1§; and as in-
termediate-frequency signals from amplifier 9
to line {4 and from line {4 to amplifier 23. By
virtue of the fact that the radio-frequency sig-
nals and the intermediate-frequency signals
normally have a wide frequency separation, they
do not mutually interfere by virtue of both being
present on line 4. It will also be understcod
that choke coils may be utilized in the power
transmission line to prevent signals generated
within the receiver from interfering with other
similar receivers operating upon the same power
line and to prevent such receiver or other ap-
paratus from affecting the operation of the re-
ceiver described. If is apparent that power sup-
ply means 33 may be connacted to the power line
{4 by means of relay contacts 34 oversting in re-
sponse to a signal generated by unit 38 when
switch 22 is closed at the control section of the
receiver. It is thus apparent that the remote
contrel arrangement described permits either the
antenna circuit or the scund-reproducing unit,
or both, to be located at points remote from the
control unit and that any of these unifs may be
moved about at will, merely being plugged into a
convenience outlet near the most deésirable loca-
tion.

While there have been described what are at
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present considered to be the preferred embodi-
ments of this invention, it will be obvious to
those skilled in the axt that various changes and
modifications may be made therein without de-
parting from the invention, and it is, therefore,
aimed in the appended claims to cover all such
changes and modifications as fall within the true
spirit and szope of the invention.

What is claimed is:

1. A modulated-carrier signal receiver of the
superheterodyne type comprising st least two see-
tions, each including an intermediate-frequency
signal-translating stage, power supply means for
each of said sections, said power supply means
respectively being adapted to be connected to a
common house power transmission line at re-
motely spaced points thereof, and an intermedi-
ate-frequency coupling circuit for coupling said
signal-translating stage of each of said sections
to said transmission line, whereby at least a por-
tion of said power transmission line may serve as
an intermediate-frequency two-wire transmlssmn
line between said sections. °

2. A modulated-carrier signal receiver of the
superheterodyne type comprising at least two sec-
tions, each of said sections including an inter-
mediate-frequency signal-translating stage and
one of said sections comprising the control ele-
ments of the receiver, power supply means for
each of said sections, said power supply means
respectively being adapted to be connected to a
common house power transmission line at re-
motely spaced points thereof, an intermediate-
frequency coupling circuit for coupling said sig-
nal-franslating stage of each of said sections to
said transmission line, whereby at least a portion
of said power transmission line may serve as an
intermediate-frequency two-wire transmission
line between said sections.

3. A modulated-carrier signal receiver of the
superheterodyne type comprising at least two
sections, each including an intermediate-fre-
quency signal-translating stage, power supply
means for each of said sections, said power supply
means respectively being adapted to be connected
to a common house power transmission line at
remotely spaced points thereof, an intermediste-
frequency coupling circuit for coupling said sig-
nal-translating stage of each of said sections to
said transmission line, whereby at least a portion
of said power transmission line may serve as an
intermediate-frequency two-wire transmission
line between said sections, and an impedance-
matching device included in each of said inter-
mediate-frequency coupling circuits for matching
the impedance of its respective section Wwith the
impedance of said transmission line.

4. A modulated-carrier signal receiver of the
superheterodyne type comprising at least two sec-
tions, each including an intermediate-frequency
signal-translating stage and one of said sections
comprising the control elements of the receiver,
bower supply means for each of said sections,
sald power supply means respectively being
adapted to be connected to a common house
power transmission line at remotely spaced points
thereof, an intermediate-frequency coupling cir-
cuit for coupling each of said sections to said
transmission line, whereby at least a portion of

sald power transmission line may serve as an
intermediate-frequency two-wire transmission
line between said sections, an on-off signal gen-
erator in said one of said sections, means for
utilizing said transmission line for transmitting
the signal generated by said generator to the other
of said sections, and a relay in the other of sald
sections responsive to said signal for controlling
the circuit of the power supply means included
in said other of said sections.

5. A modulated-carrier signal receiver of the
uperheterodyne type comprising at least two
svtxons each including an intermediate-fre-
quency mgnal-translating stage and one of said
sections comprising the control elements of the
receiver, power supply means for each of said
sections, said power supply means respectively
being adapted to be connected to a common house
power transmission line at remotely spaced
points thereof, an intermediate-frequency coup-
ling circuit for coupling each of sald sections to
said transmission line, whereby at least a portion
of said power transmission line may serve as an
intermediate-frequency two-wire transmission
line between said sections, and a volume control
voltage divider included in the intermediate-fre-
quency coupling circuit of said one of said sec-
tions.

6. A modulated-carrier signal receiver of the
superheterodyne type comprising at least two sec-
tions, each of said sections including an inter-
mediate-frequency signal-translating stage and
one of said sections including a radio-frequency
sighal-translating stage, power supply means for
each of said sections, said power supply means
respectively being adapted to be connected to a
common house power transmission line at remote-
ly spaced points thereof, radio-frequency selector
means for coupling said transmission line to said
radio-frequency signal-translating stage, an in-
termediate-frequency coupling circuit for coup-
ling said intermediate-frequency signal-trans-
lating stage of each of said sections to said trans-
mission line, whereby at least a portion of said
power transmission line may serve as a radio-fre-
quency transmission line to couple to said radio-
frequency stage radio-frequency signals induced
therein and as an intermediate-frequency two-
wire transmission line between said sections.

7. A modulated-carrier signal receiver of the
suverheterodyne type comprising at least two sec-
tions, each of said sections including an inter-
mediate-frequency signal-translating stage, an
antenna circuit, power supply means for each of
said sections, said power supply means respective-
ly being adapted to be connected to a common
house power transmission line at remotely spaced
points thereof, impedance-matching means for
coupling said antenna circuit to said transmission
line, an intermediate-frequency coupling circuit
for coupling said signal-translating stage of each
of said sections to said transmission line, whereby
at least a portion of said power transmission line
may serve as a radio-frequency transmission line
hetween said antenna circuit and one of said sec-
tions and as an intermediate-frequency two-wire
transmission line between said sections.
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