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UNITED STATES PATENT OFFICE 
2,239,72 

RADiO RECEIVER, 

Harold H. Beizer, Pensauken, N. J., assignor to 
Radio Corporation of America, a corporation of s 
Delaware 
Application May 3, 1939, Serial No. 276,582 

6 Claims. (C. 250-20) 
The present invention relates to radio receivers, 

and more particularly it relates to a radio receiver 
provided With means for radiating signals at a 
predetermined frequency and modulating said 
signals with the modulation envelope of a signal 
Selected by the receiver within its tuning range, 
the percentage modulation applied to the signal 
output being controlled by a volume control 
means in the receiver as shown, described and 
claimed in my copending application with Ru 
dolph H. Siemens for Radio receivers, Serial No. 
276,583, filed May 31, 1939, concurrently here 
with and assigned to the same assignee as this 
application. 
In the application referred to, an audiofre 

quency output tube or amplifier is arranged 
through simplified circuit connections to function 
Selectively as an audio frequency output ampli 

5 

utilizing the output stage as a modulator for an 
additional oscillator, in that the quality of the 
radiated signal is improved, while the circuit ar 
rangement is maintained substantially in the 
same simplified form as in the system above re 
ferred to. 

It is also a further object of the present inven 
tion to provide an improved radio receiver, which 
may be utilized as a remote control unit for a 
second receiver, having an input antenna, circuit 
and an output circuit for modulated oscillations, 
either or both of which may be connected or 

fier means for the radio receiver to actuate a 
Sound output device, such as a loudspeaker, in 
the normal operation of the receiver, and to oper 
ate as an oscillator for the generation of signals 
at a predetermined output frequency and to 
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modulate such signals in accordance with the 
audio frequency signals applied to the output 
tube from the receiving system. 
In this manner, the receiver may function as 

a remote control unit for a second receiver tuned 
to the predetermined frequency and controlled 
by the tuning and volume control means of the 3 
first receiver as to signal selection and volume of 
signal output. 

It is an object of the present invention to pro 
wide a radio receiver having an improved circuit 
arrangement whereby the audio frequency output 
aimplifier may function in a normal manner to 
operate an output device such as a loudspeaker, 
and alternatively may be caused to operate as a 
Inodulator in response to received audio frequency 
signals to modulate a separate oscillator for the 
production of modulated output signals in a re 
note control System of the type hereinbefore re 
ferred to, the dual functioning of the output stage 
being effected With minimum switching Operations 
and in conjunction with a simplified modulator 
oscillator circuit. 

It is also an object of the present invention to 
provide an Oscillator in conjunction or in the 
Same envelope with one of the tubes of the re 
ceiver, whereby the modulator-oscillator system 
may be included in an existing or designed re 
ceiver without the addition of a tube. The re 
mote control of a second receiver by the appli 
cation thereto of a modulated wave at a fixed 
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coupled with an alternating or direct current 
power supply line for the receiver without intro 
ducing hun modulation into the transmitted Sig 
nal by reason of the rectifier action in the con 
trolling receiver or in the remotely controlled 
receiver. 
In accordance with the present invention, in 

practice a relatively small size or midget type of 
radio receiver is contemplated as a combined 
control unit and radio receiver, the signal select 
ing and volume control means serving to select 
and control the Volume of received signals in a 
normal manner or alternatively to provide signal 
selection and volume control of a second re 
motely located receiver when the latter is ad 
justed to the predetermined frequency of the 
oscillations or output wave. The output Wave is 
provided by an oscillator modulated by the out 
put tube or stage, the latter being modified by 
suitable simplified circuit and selector means to 
act as a modulator for the oscillator. 
A further and important object of the inven 

5 tion is to provide an improved filter arrangement 
in the controling receiver whereby the oscillator 
output circuit and the antenna, input circuit may 
be coupled With a power Supply line Without in 
troducing hum nodulation of the radiated modul 
lated signal and whereby at the remotely located 
receiver, the modulated signal may be re 
ceived through said power line Without being Sub 
jected to hurn modulation created by the rectifier 
in the remotely controlled receiver. 
Although remote control may be effected 

through radiation from the power line being 
picked up by the standard antenna of the re 
motely controlled Second receiver, it has been 
found that best operation is obtained if the input 
circuit of the said second receiver is coupled to 
the power line thereby to receive with greater in 
tensity the modulated signai from the remote 
Control unit. 

Accordingly, it is a still further object of the 
frequency has been found to be improved by 55 present invention to provide an improved control 
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unit for the second or remotely controlled re 
ceiver for switching the antenna, and ground Con 
nections from a normal antenna, and ground 
means to the power line through capacity cou 
pling, and to provide switching means for that 
purpose in a filter unit insertable between the 
receiver and the power line connection, the filter 
being adapted to prevent introducing hum modul 
lation on the received modulated wave resulting 
from the short-circuit action of the rectifier in 
the second or remotely controlled receiver. 
While the receiver constituting the combined 

receiver and remote control unit may operate 
from a normal antenna, and ground connection, 
its installation in any one location and its re 
moval and installation in another location, to 
provide operation as a remote control unit, is 
greatly facilitated by eliminating the antenna, 
and ground external connection, and to this end 
it is a further object of the invention to provide 
an improved circuit arrangement for coupling 
the antenna, or input winding of the remote con 
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trol unit or receiver without interfering with the 
use of the power line to convey the output modul 
lated oscillations, thereby eliminating external 
antenna and ground connections for the Said re 
ceiver. 

It is customary in certain types of radio re 
ceivers to provide auxiliary signal input terminals 
through which externally generated audio fre 
quency signals may be applied to the audio fre 
quency amplifier of the receiver and reproduced 
through the loudspeaker or output device, a Well 
known example being that in which the audio 
frequency amplifier and loudspeaker are utilized 
to amplify and reproduce signals generated in 
an electric pickup device for phonograph records. 
In a system of the type herein considered for 

the remote control of radio receivers and the like 
utilizing apparatus for modulated carrier Waves, 
it is a further object of the present invention 
to provide means for applying to the audio fre 
quency output amplifier, audio frequency signals 
derived from a phonograph pickup device or a, 
microphone for reproducing signals through the 
remotely controlled receiver, as well as for repro 
ducing the modulations from received carrier 
Waves. Since the volume control means of the 
receiver serves to control the percentage modu 
lation of the modulated carrier Wave for the 
remotely controlled receiver, the volume control 
means Ordinarily provided in conjunction. With 
phonograph pickup devices, microphones and 
the like may serve the same purpose When trans 
mitting signals therefrom to the remotely con 
trolled receiver. 
In any case, it will be observed that since the 

remote control unit serves to transmit a modul 
lated carrier Wave through a power line, the 
signal may serve to actuate more than one 
remotely controlled receiver or other utilization 
device. 

the invention Will, however, be better under 
stood from the following description. When con 
sidered in connection. With the accompanying 
drawings and its scope Will be pointed out in 
the appended claims. 

In the dra WingS, 
Figure 1 is a schematic circuit diagram of a 

radio receiver provided With an audio frequency 
output amplifier and modulated oscillator to 
gether with a suitably filtered power Supply cir 
cuit and signal input means, embodying the 
invention; 

Figure 2 is a schematic circuit diagram of a 
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2,239,772 
remotely controlled radio receiver and power line 
filter providing an antenna, input circuit in ac 
cordance with the invention; and 

Figures 3 and 4 are similar schematic circuit 
diagrams showing modifications of a portion of 
the circuit of Fig. 1 in accordance with the inven 
tion, to provide a self-contained signal input 
circuit for the remote control unit. 

Referring to Fig. 1, the circuit is that of a 
superheterodyne receiver having suitably tuned 
signal input and oscillator circuits 5 and 6, re 
spectively, coupled to a combined detector OScil 
lator tube 7 which supplies an intermediate 
frequency output signal to a combined inter 
mediate frequency amplifier and Second detector 
tube 8 through suitable coupling transformers 
9 and 0 in the intermediate frequency amplifier 
portion of the receiver. The second detector is 
of the diode type having a diode output resistor 

from which automatic volume control poten 
tials are derived through an output resistor 2, 
and from which audio frequency signals are de 
rived through a variable output contact 3 for 
the application to the amplifier control grid 4 
of a combined audio frequency amplifier and 
oscillator tube 5. 
The tube f 5 includes a cathode 6, which is 

common to the amplifier and oscillator portions 
thereof, an amplifier output plate 7, an Oscil 
lator grid 8 and an oscillator plate 9. The 
amplifier anode 7 is coupled through a coupling 
capacity 20 and suitable coupling resistors 3 
and 22 to a control grid 23 in an output, anplifier 
tube 24 constituting the audio frequency Output 
stage of the receiver. 
The tube 24 is of the Screen grid type having 

a screen grid 25, a cathode 26 and an output 
anode 27. The anode 27 is connected through 
the primary winding 28 of an audio frequency 
output transformer 29 to the positive anode 
supply lead 30 of a poWer Supply Systern indicated 
at 3. The screen grid 25 is also connected to 
the same positive Source of potential 30. 
The secondary 35 of the output transformer 

29 is connected to a loudspeaker device indicated 
at 36 to which, in the normal operation of the 
receiving System, the received signals are applied 
through the receiving channel above described. 
The connections for the loudspeaker with the 

secondary 35 of the output transformer are con 
trolled by switch 37 which operates through con 
tacts 38 and 39 in connection. With a movable con 
tact element 49 to provide,in the position shown, a 
normal operating connection for the loudspeaker 
36 With the Secondary and alternatively to dis 
connect or reduce the output to the loudspeaker 
and provide a connection for a shunt resistor 
4 across the Secondary 35, when the element 43 
is moved to connect the contact 39 with the lower 
contact 38. This provides a substitute load for 
the loudspeaker On the output amplifier tube 24 
when the loudspeaker is put out of operation for 
the transmission of modulated signals. 
The Switch 37 includes two additional contacts 

42 which are bridged by a movable contact ele 
ment 43 When the loudspeaker output is reduced 
or cut off, to complete a circuit from the anode 
27 of the output tube 24, through a resistor 44 
shunted by capacitor 45, an oscillator anode 
inductance 46 and an anode lead 47, to the anode 
9 of the oscillator portion of the tube 5. The 
anode inductance 46 together with a shunt varia 
ble capacitor indicated at 48, provides a tuned 
oscillator circuit Which is coupled to feed back 
Oscillations to the control grid 8 of the oscillator 
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through a grid winding 89 inductively coupled 
to the Winding 46 and a coupling capacitor 50. 
The usual oscillator grid leak is provided at 5. 
The first audio frequency control grid 4 in the 
Sane envelope, is connected to cathode through 
a relatively high value grid leak 52 which may 
be of the order of 10 megohms and is also coupled 
to the Volume control contact, 3 through a cou 
pling capacitor 33. The grid derives biasing 
potential from the grid current through the 
resistor 52. 

It Will be noted that, one end of the diode out 
put resistor for the Second detector and one end 
of the resistor 52 are connected to the cathode 
lead 54 of the A. F. amplifier-oscillator tube 5 
and that this lead is connected to a ground indi 
cated at 55. This ground is not at chassis po 
tential but is at the potential of one side of the 
power line as are other similar points in the re 
ceiving System indicated by similar ground sym 
bols, for example, as indicated at 53 in connec 
tion. With the Cathode of the tube 8. The chas. . 
Sis grounds throughout the receiver are indi 
cated by Symbols as shown at 57. This distinc 
tion between chassis and power line ground in 
the receiver is caused principally by the fact that 
the reciver shown is adapted for use in connection 
With either A. C. or D. C. power supply circuits, 
and does not include a transformer Since the rec 
tifier is connected directly with the line. 
In the present example, the power supply plug 

indicated at 58 is provided With One lead. 59 
Which is connected through a power Switch 39 
with the power line ground 56 of the receiving 
Systern, the connection being completed through 
a lead 6 and an output coupling coil 62 induc 
tively coupled With the Oscillator grid and plate 
inductances 49 and 46, respectively. The low 
potential end of the inductance 49 is also ground 
ed to the power line ground as indicated. It will 
be noted that the output coupling coil 62 is tuned 
by a shunt capacitor 63 preferably to the same 
frequency as the oscillator frequency. The high 
potential lead 65 of the power supply line is con 
nected though one of the heater sections 66 of 
the power rectifier tube 6 to the anode 68 of 
the rectifier. The cathode heater circuit may 
further be traced through a second Section 69 of 
the rectifier cathode heater element, a Series con 
trolling resistor 79 and the cathode heaters 
of the tubes 24, 7, 8 and 5 in the order named, to 
the opposite side 59 of the power supply circuit. 
The cathode of the power rectifier device 6, 

indicated at 2, is connected With the high po 
tential positive anode supply lead 3 of the re 
ceiver through the usual filter comprising two 
shunt filter capacitors 3 and a series choke coil 
4. 
Between the power Supply line 59-65 and the 

rectifier 6, the resistance of the first section 66 
of the cathode heater is made Sufficently high to 
be utilized as a filter impedance for the anode 
supply current. The filter is completed by the 
addition of two shunt capacitorS 5, connected 
to the power line ground 56, on either side of the 
heater section 66. The R. F. filter provided be 
tween the rectifier and one Side of the line pre 
vents the rectifier 6 from short circuiting the 
line on alternate half waves and modulating the 
output from the oscillator. The filter provided by 
the filament arrangement of the rectifier also 
serves to prevent coupling between the rectifier 
circuit and the output coil 62. 
The operation of the System thus far described 
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the position shown, the receiving system oper 
ates in the normal manner hereinbefore referred 
to, to select any one of a plurality of broadcast 
ing Stations or Signals and to control the volume 
Of Output through volume control means 3. The 
audio frequency signals amplified in the amplifier 
portion of the tube 5 are transmitted through 
the amplifier tube 24 and output transformer 29 
to the loudspeaker 36. The oscillator plate circuit 
47-46-44 is open at the contacts 42 of the 
SWitch 37. Therefore, the oscillator is discon 
nected from the primary or modulator inductance 
28 and is inoperative. 

It should be noted before continuing With a 
further description of the operation, that signals 
from an external Source Such as a microphone in 
dicated at 89 or a phonograph pickup indicated 
at 8 may be reproduced through the audio fre 
quency amplifier and the loudspeaker 36 by suit 
able connections with the grid f4 of the first au 
dio frequency amplifier. In the present example 
these connections are provided by a coupling ca 
pacitor 82 between the grid f4 and an input ter 
minal 83, and a second input terminal 84 con 
nected to the power line ground and cathode 
through a relatively large by-pass capacitor 85. 
The input leads 86 for any external signal 

Source are connected. With the terminals 83 and 
84 and may be made selectively connectable, for 
example, With a microphone control means 87 or 
a phonograph control means 88 through a se 
lector SWitch 89. The microphone control is con 
nected with the microphone 86 while the phono 
graph control is connected with the pickup 8 
to provide Suitable operation of said devices and 
may also provide Volume control in any suita 
ble and well known manner. It will be seen that 
Signals Selected from either the microphone or 
the pickup device are applied between the termi 
inals 83 and 84 and between the control grid and 
Cathode of the first audio frequency amplifier 
tube. The Signals are thus amplified and re 
produced through the loudspeaker device or are 
applied to the oscillator, through the output 

5 transformer 29 in either case, and in the latter 
CaSe are reproduced at the remotely controlled 
receiver, as Will appear from the following fur 
ther description of the operation. 
When the SWitch 37 is adjusted for remote con 

trol Operation, the contact element 4 is moved to 
connect With the terminal 39 and to place the 
auxiliary load resistor 4 across the secondary as 
hereinbefore described, and the contact element 
3 closes the contacts 42 permitting plate current 

to flow to the oscillator plate or anode 9 from 
the positive supply lead 30 through the primary 
28 of the output transformer 29, as the modula 
tor choke, thence through the resistor 44, the 
tuned plate circuit inductance 46 and the plate 
lead 47 to the anode 3. The circuit is completed 
through the power line ground 55 from the cath 
ode 6 and is connected to the opposite side of 
the power line through the power line ground 56, 
the OScillator output coupling winding 62 and the 
lead 6. 
Audio frequency signals resulting from de 

modulation of a recived signal are controlled in 
amplitude by the volume control means 3 and 
applied to the control grid 23 of the output an 
plifier tube 24. The amplified signals modulate 
the oscillator anode current through the primary 
winding 28 of the output transformer as the 
modulator choke coil. 
The tuned Oscillator circuit 43-ÉS provides 

is as follows: When the Switch 3 is adjusted to 75 oscillations of a predetermined frequency, pref 



4. 
erably in the low frequency end of the broadcast 
band in the case of a broadcast receiver, for mod 
ulation by the output amplifier 24, and the mod 
ulated Oscillations or signal thus provided is 
transmitted to the power line through the cou 
pling Winding 62 which is substantially in series 
With one side of said line. Adjustment of the 
Volume control contact 3 may provide any degree 
of modulation or percentage modulation and 
hence of Volune at a remote receiver. 
Thus it Will be seen that Signals derived from 

external Sources Such as a microphone 80 or a 
phonograph pickup 8 may also serve to modulate 
the OScillator and to cause the remotely con 
trolled receiving device to operate in response to 
the modulations. With this arrangement, speech 
or music may be transmitted from the control 
unit to a remotely located receiving instrument, 
and the level of the Speech may be controlled at 
the control unit. 

It has been found that in order to reduce or 
prevent distortion in the modulation system 
ShOWn, the OScillator plate Voltage is reduced, 
preferably substantially two-thirds of its normal 
Value for 100 percent modulation, and this is pro 
Vided in the circuit shown by the series resistor 
44 in the plate lead of the oscillator, the resistor 
being provided by suitable R. F. by-pass ca 
pacitor 45. 
A Substantially distortionless modulation char 

acteristic may be obtained also if the output 
transformer 29 is provided with a primary Wind 
ing having an additional section indicated at 99, 
to Which the plate circuit of the oscillator may 
be connected to provide a step-up ratio between 
the modulator anode and the oscillator anode. If 
this arrangement is used, the resistor 44 may be 
omitted. 
When the power switch 6G is closed, the resist 

ance of the heater sections 66 and 69 is relatively 
low. Therefore, the pilot light for the receiver, 
indicated at 9, may be connected in parallel with 
the section 66 so that it is protected from burn 
out during the time when the receiver is heating 
up. It Will also be noted that the current to the 
power rectifier anode 68 is caused to flow through 
the heater section 66 and the pilot lamp 9 , there 
by providing sufficient current for both the heater 
and the pilot lamp. 

Referring now to Fig. 2, a radio receiver to be 
controlled remotely is indicated at . This 
may be of any radio receiver or signal receiving 
and demodulating apparatus adapted to be tuned 
to the predetermined output frequency of the re 
note control unit receiver. 
While the remote control System will operate 

satisforily in many installations merely by the 
radiation from the power line being picked up 
by the normal antenna, 9 of the remotely con 
trolled receiver, it has been found that best op 
eration may be obtained if the input circuit of 
the remotely Controlled receiver is coupled to the 
power line. 
For this reason an antenna selecting and filter 

device 92 is provided for the remotely controlled 
receiver which enables the user to SWitch 
from the standard antenna. O9 and the ground 
connection 93 to the power line 94, to pick up 
directly the radiated modulated carrier Wave from 
the remote control unit. 
The problem of preventing hum modulation at 

the controlled receiver because of the short-cir 
cuiting action of the power rectifier device on the 
R. F. currents is the Same as at the remote con 
trol unit. Accordingly, a filter 95 is included in 
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the device 92, interposed between the power line 
94 and the receiver power supply connection or 
cord 96, to isolate the line from the receiver. 
The filter 95 includes a filter choke 9 in One 

lead of the power Supply circuit and a bypass 
capacitor 98 across the output end of the filter. 
The terminal leads 99 of the filter are arranged 
to receive a plug-in connection O for the power 
cord 96 of the receiver. The leads 94 are pro 
Vided With a plug 0 for the usual power outlet 
Or baseboard power supply connection. The an 
tenna, and ground connections on the receiver 
f, indicated respectively at 02 and iO3, are 

Connected through leads 04 with terminals. O5 
on the filter unit 92 Which in turn are connected 
With the SWitch arms 6 and foll of a suitable 
antenna, selector switch. In the position shown 
the contact arm 06 for the antenna, connection 
engages a contact C8 connected with a terminal 
f09a for the antenna 09, while the arm (OT is 
connected with a contact to having a terminal 
connection 93a for the ground 93. This provides 
the normal antenna, and ground connections for 
the receiver . 
When the arm f S is moved to a contact 2, 

the antenna, is coupled through a capacitor 3 
With One Side of the power line on the power line 
side of the filter choke 9. The SWitch arm Ol 
is connected to move jointly with the arm 06 
to engage a contact 4 through which the ground 
connection of the receiver is completed with the 
Opposite side of the power line through a coupling 
capacitor 5. This selective switching arrange 
ment permits the radio receiver f to be coupled 
With the power line to receive the modulated 
Oscillations therefrom directly, while the rectifier 
System is isolated from the power supply line and 
the modulated oscillations by the filter 95. In 
practice, the unit 92 is supplied with the remote 
control receiver for use in connection with any 
radio receiver for which the receiver of Fig. 1 
may act as a remote control unit. 

In the circuit of Fig. 1 a filter comprising a 
portion of the tapped heater element of the power 

, rectifier is utilized in conjunction with suitable 
filter capacitors to provide a filter in the power 
supply circuit between that circuit and the power 
Supply rectifier, to prevent the rectifier from 
short-circuiting the power line with respect to 
radio frequency signals or the modulated signals 
Whenever the rectifier conducts currents. The 
Oscillator coupling coil for the power line is con 
nected to the line side of the filter means thus 
provided. 

Referring to Figures 3 and 4 along with Fig. 1, 
the same reference numerals as used in Fig. 1 
are applied to like parts, and certain portions of 
the System of Fig. are shown in simplified block 
diagram form in Fig. 3. 
In the circuit of Fig. 3, a different type of 

rectifier 20 is provided in the power supply 
means for the receiver and is separated from the 
power Supply leads 2 by a separate filter 22. 
The OScillator Coupling coil is indicated at 23 and 
is included Serially in the power supply circuit 
as in the circuit of Fig. 1 except that it is in the 
high side of the power supply line. Essentially, 
however, the circuit is the same as that of Fig. 1 
in that a filter device is interposed in the power 
line between the oscillator coupling coil and the 
rectifier for the receiver power supply means to 
preventhun modulation of the output modulated 
Wave by the rectifier action. w 
To provide a suitable antenna for a remote 

control type of receiver as shown in Fig. 1, where 
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by external antenna, and ground connections may 
be eliminated, to contribute to the portability and 
ease of installation of the remote control unit, it 
has been found that in conjunction with a filter 
element in the power supply circuit as shown in 
Figs. 1 and 3, the antenna, or input Winding in 
dicated at 24 may be connected with one side 
of the power line as indicated at 25 through a 
suitable coupling capacitor 26 thereby elitainat 
ing one external connection for the Signal input 
winding. To reduce the external connections fur 
ther, the antenna, circuit may include a Signal 
pickup wire 27 located above and included With 
the receiver as diagrammatically indicated. In 
this case the power line operates as an antenna, 
while the short Wire 2 operates &S a CCInter 
poise. 
When the transmitted signal from the remote 

control unit is sufficiently strong to cause the re 
ceiver to Oscillate if fed back into the antenna, 
the oscillator coil inay be tapped as indicated at 
23 in Fig. 4, the oscillator coil being connected 
across the power Supply line through coupling Ca 
pacitors indicated at 23, and the antenna, Con 
nection for the signal input coil 24 being made 
to a center tap 30 on the output coil. 
When so connected, the signal received through 

the counterpoise and power Supply line as an all 
tenna, System is balanced through the OScillator 
output coil 23 and accordingly no energy is in 
troduced from the output of the receiver into the 
input circuit. However, in this case the in 
pedance of the coupling coil 28 naust be relatively 
low Within the broadcast band or other band of 
frequencies through which the receiver is tunable. 
From the foregoing consideration of the inven 

tion, it will be seen that a separate Oscillator may 
he provided by an additional tube which COInsti 
utes the transmitting oscillator, and this may be 
included in the same envelope as a tube nornally 
in the receiver, while the audio frequency output 
system of the receiver may be used as a modulator 
for the Oscillator, to improve the quality of the 
signal developed for use in the remotely con 
trolled receiver or utilization device, and that the 
power line may be utilized as the transmission 
medium provided that hum modulation is pre 
vented at both the remote control unit and the 
remotely controlled receiver or utilization device 
by filter means between the line and the power : 
rectifier device in both cases. Furthermore it Will 
he seen that the power rectifier, if of the tapped 
heater type, may be utilized to form its own R. F. 
filter by the addition of simple filter capacitors to 
one section of the heater for the cathode of the 
rectifier. 
The oscillator circuit is simplified and is readily 

controlled by a simple Switching connection di 
rectly with the primary winding of the audio fre 
quency output transformer whereby the latter 
may be utilized both as a modulator choke for 
the oscillator plate circuit and as a coupling or 
primary winding for a loudspeaker or load device, 
without requiring switching in the audio fre 
quency output anode circuit. 

I claim as my invention: 
1. In a radio receiver having a power input 

supply circuit, the combination with signal Se 
lecting and volume control ineans, of an all dio 
frequency sound output system variably Con 
trollable in signal output level by Said volunze 
control meas, a signal ge:20rator, means pro 
viding connections between said output Systern 
and the signal generator for suppressing the Sec 
ond output and utilizing said output Systern as 
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a controllable inodulator for said signal genera 
tor, means for deriving variably controllable 
modulated oscillations from said generator in re 
Sponse to received signals, means for applying 
Said derived nodulated Oscillations to Said power 
supply circuit, a power rectifier device for said 
receiver connected with said power supply cir 
cuit, and a high frequency filter circuit connected 
between Said supply circuit and said power recti 
fier device for preventing the reentry of said os 
ciliations into Said receiver through Said power 
Supply circuit, said rectifier having a cathode 
heater coinected in said filter circuit as a filter 
element thereof. 

2. in a remote control System, the combination 
Gif a radio receiver having a signal input circuit, 
means providing a power line high frequency 
filter for said receiver having an input circuit 
and an output circuit, means for coupling the 
signal input circuit of said receiver to the input 
circuit of said filter, a second radio receiver hav 
ing power Supply leads, an oscillator in said sec 
Oind receiver, nearns for deriving through said 
power Supply leads fron Said oscillator a signal 
Wave for Said first receiver at a predetermined 
frequency aid modulation depth, a sound output 
device an audio frequency output tube therefor 
aid voiu. Eile control mea: as preceding said output, 
tLibe in the araplifying channel of said second 
receiver, a 32d means providing connections be 
tWeein said out guit tube, Sound output device and 
Said oscillato' for Suppressing the Sound output 
and utilizing said output tube as a nodulator for 
S&id osciliatoi' laider control of said voluine co 
tirol inneans, 

3. In a radio reinotte COXitrol Systern, a radio 
receiver having a power supply input lead and 
CO::prising Signal Selecting, volune control and 
Sound producing means, and an audio frequency 
anglifier including a power Cugiput tube, means 
for coupling Said output tube to said sound pro 
ducing means, ineans providing a tunable low 
power signal generator in said receiver, nears 
for coupling said generator to said output tube 
through said output coupling means, means se 
lectively operable to provide connections for said 
Cutput tube as an amplier for said sound pro 
ducing means and as a nodulator for said oscil 
lation generator under control of said signal Se 
lecting and volutine control means, and means 
for SU:ppressing the output to said Sound-produc 
ing device when said selector means is operated 
to connect said output tube as a nodulator for 
Said osciliation generator. 

4. The combination with a portable radio re 
ceiver having Signal-selecting and volune-con 
trol means, a loudspeaker device and a plurality 
of amplifier tubes including an audio frequency 
power armplifier tube for said loudspeaker device, 
of nea:RS for adapting said receiver for effecting 
both reinote tuning and renote volume control 
for an additional radio receiver or receivers, said 
means comprising a tunable oscillator including 
one of said first-named tubes, and circuit ele 
ments therefor including an oscillator anode cir 
cuit, an output anode circuit for said audio fre 
quency power aimplifier tube, means for connect 
ing said last-Ilanned output anode circuit selec 
tively with said loudspeaker device for the re 
production of received signals and With the os 
cillator anode circuit to the exclusion of said 
loudspeaker device for applying a modulating 
audio frequency Signal to said oscillator in re 
Sponse to Selected signals under control of said 
volune control means, whereby the percentage 
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modulation in said oscillator may be varied, and 
thereby to effect remote tuning and signal Output 
volume control at a remotely located radio re 
ceiver responsive to the frequency of the tunable 
Oscillator. 

5. The combination as defined in clain 4 fur 
ther including a power rectifier device connected 
with said power Supply leads, said rectifier hav 
ing a heater element, and means for decoupling 
said leads and said rectifier comprising a high l0 
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frequency filter, the Series filter element of which 
is provided by a portion of Said heater element. 

6. The combination as defined in claim 4 fur 
ther including means in the Oscillator anode cir 
cuit for adjusting the ratio of Oscillator anode 
voltage to the modulation output received from 
said output tube to permit modulation of the os 
cillator over a linear portion of the modulation 
characteristic thereof. 
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