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The present invention relates to radio receiv 
ers, and has for its primary object to provide a 
radio receiver adapted for dual operation in the 
reception and reproduction of radio signals and 
in the remote control of another radio receiver. 

It is also an object of the present invention 
to provide a radio receiver having tuning and 
volune control means which may be utilized to 
receive, control and reproduce Selected Signals 
as a separate and independent radio signal re 
ceiving instrument and which may have the ad 
ditional function of controlling tuning, or signal 
selection, and volume of signal output, in an ad 
ditional remotely located radio receiver. 

It is a still further object of the present in 
vention to provide a modulated Oscillator System 
in a radio receiver for the transmission of modul 
lated signals to a remotely located second re 
ceiver at a predetermined frequency and haW 
ing means for modulating the transmitted OS 
cillations in accordance with received signals, and 
an improved circuit, wherein a single tube may 
function both as a modulated oscillator and aS 
an audio frequency output tube. 

It is also a still further object of the present 
invention to provide a radio receiver having sig 
nal selecting and volume control means wherein 
the audio frequency output stage is adapted to 
provide an oscillator modulated by signals picked 
up by the receiver, and means for radiating the 
output of the oscillator at a predetermined fre 
quency, whereby, in connection. With a remotely 
located Second receiver, the first receiver may 
provide signal selection and Volune control of 
the second remotely located receiver when the 
latter is adjusted to Said predetermined fre 
quency. 

It is an object of the present invention to pro 
vide a radio. receiver of the nidget type. that may 
be operated as a complete receiver for radio sig 
nals and which may be operated as a Wireless re 
note control unit providing signal Selection and 
volume control of the second radio receiver re 
motely located with respect to the first receiver 
with a minimum of circuit adjustment and with 
out change in tube complement. 
In carrying the present invention into effect, 

a small radio receiver, preferably Of the midget 
or portable type, provided with Suitable broad 
cast or Signal Selecting means and Volune Con 
trol means, is further provided with selector and 
circuit means for converting the audio frequency 
output tube into an oscillator for the radiation 
of signals to the second receiver at a fixed fre 
quency. The modulaticn of the oscillator is pro 

(C. 250-20) 

vided by the audio frequency signals developed 
in the receiver in response to various signals as 
tuned in by the receiver, and the volume control 
is adapted to control the percentage modulation 
On the signal and, therefore, the Volume of Sig 
nais provided at the remotely controlled receiver. 
The invention will, however, be better under 

stood from the following description when con 
sidered in connection with the accompanying 
draWing, and its scope will be pointed out in the 
appended claims. 

In the drawing, to which attention is now di 
rected, the figure is a schematic circuit diagram 
of a radio receiver embodying the invention, and 
in the present example is shown as a receiver 
of the Superheterodyne type, comprising a Suit 
able tuning means 5 coupled to a receiving an 
tenna, 6 and adapted to supply signals to a suit 
able converter or detector-oscillator . The re 
Sulting intermediate frequency signals are sup 
plied to the second detector 8 through an inter 
mediate frequency amplifier 9 and the detected 
or audio frequency signals are applied to an audio 
frequency amplifier 0 through a suitable volume 
control means f f. The volume control means 
represents any suitable volume control means 
for a radio receiver and the receiving System 
schematically shown may be taken to represent 
any Suitable radio receiving System which may 
be tuned for the selection of radio signals and 
for the control of the volume of output of the 
received signals. 
The audio frequency amplifier 0 is coupled in 

any suitable manner to an output amplifier stage 
comprising in the present example an amplifier 
tube 2 which normally supplies audio frequency 
signals to a loudspeaker or sound reproducing 
device 3 through an output transformer 4. The 
tube is preferably of the Screen grid type having 
a cathode 5, a signal input or control grid 6, a 
Screen grid 7 and an output anode 8. The tube 
in the present example is of the RCA 6L6 type 
having also beam deflecting electrodes 9. 
The control grid is coupled to the preceding 

audio frequency amplifier 0 through a suitable 
coupling capacitor 20 and is connected to chassis 
for bias supply through a grid resistor 2. The 
cathode is also connected to ground or chassis 
through one contact 22 of a SWitch 23 and a self 
bias resistor 24, which is not bypassed, in order 
to provide a small degree of degeneration. For 
the 6L6 type of tube, this resistor may be of the 
Order of 150 ohms in Value. 
The output anode is connected through one 

Contact 25 of a selector Switch 26 to the primary 
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27 of the output transformer 4 and thence to 
the positive side of the anode current Supply 
circuit indicated at 28. This is also bypassed to 
chassis or ground through a suitable bypass ca 
pacitor 29. In the system thus far described, the 
amplifier 2 operates as a normal audio fre 
quency output or power amplifier for the loud 
speaker 3 and the receiver is operable to receive 
signals throughout a predetermined band of fre 
quencies, such as the broadcast band, as a COm 
plete receiving unit. 
In accordance with the present invention, the 

output tube for the receiver is used as the OS 
cillator for remote control, and in the circuit 
shown, wherein a screen grid tube is employed, 
the screen grid and the plate are used in the os 
cillator circuit. Modulation is accomplished 
Without change from the normal receiving Con 
dition by applying the derived audio frequency 
signal to the control grid as in the normal am 
plifier operation. However, switches 23 and 26 
in the cathode and anode circuits are arranged 
for a minimum of circuit adjustments to select 
the remote control operation when desired. 
In this circuit, the screen grid f is provided 

with a positive potential supplied through a tun 
ing inductance 35 located in the screen grid 
circuit 36. The inductance is tunable by a shunt 
variable capacitor 37, one side of which is con 
nected to ground and to the low potential end of 
the inductance 35 through the bypass capacitor 
29, the opposite side of the capacitor 3 being 
connected directly to the inductance 35. The 
inductance 35 and capacitor 3 provide a tuned 
Oscillator circuit permanently connected in cir 
cuit with the screen grid and does not require 
switching for amplifier operation at audio fre 
quencies. For generating Oscillations, the Wind 
ing 35 is coupled With a feedback winding, indi 
cated at 38, to which the output circuit of the 
anode 8 may be connected by operation of the 
switch 26 to a second contact 39. This arrange 
ment provides for disconnecting the Output cir 
cuit of the tube 2 from the transformer 4 and 
the loudspeaker and provides feedback from the 
winding 38 to the tuning inductance 35 for Sus 
taining OScillations. 
The Switch 26 is connected with the Switch 23 

to be jointly operable therewith in effecting a 
change in the cathode circuit to include a second 
and larger bias resistor 40 when the Switch 23 is 
moved to the contact 4. This resistor is by 
passed by a suitable capacitor indicated at 42. 
The higher bias required by the oscillator is pro 
Wided by the resistor 4 which is connected in the 
circuit With the cathode in lieu of the resistor 24 
When the feedback coil 38 is connected in circuit 
with the anode. The resistor 4 may have a 
resistance of approximately 2,000 ohms with an 
RCA 6L6 output-tube, for proper operation as an 
Oscillator. 

In case that the bias for the audio frequency 
input grid 6 must be less than the self-bias on 
the Oscillator, the grid return for the grid resistor 
2 may be made to ground through a portion of 
the resistor 40 in connection with a tap, indicated 
at 43. 

OScillations modulated at audio frequency pro 
Vided by the receiver output stage may be trans 
mitted to the second receiver or other utilization 
device (not shown) by any suitable means. How 
ever, it is at present preferred to provide a cou 
pling coil, indicated at 45, inductively coupled 
With the winding 35 of the oscillator and con 
nected With suitable radiating means, such as a 

2,222,761 
power lead or wire line 43, which nay Serve as a 
transmitting antenna. In order to increase the 
energy output at the selected transmission fre 
quency for the modulated oscillations, the Wind 
ing 45 may also be tuned as indicated by a shunt 
capacitor 47, to the frequency of the Oscillator. 
From the foregoing description, it will be seen 

that the receiving systern may be operated in a 
normal manner whether receiving signals as a 
complete receiver or supplying modulated Signals 
as a control unit, the modulations in One case 
being applied to the loudspeaker and in the other 
being applied to the oscillator. Since the Same 
tube serves as the output tube and Oscillator, no 
Switching of the control grid circuit is required, 
and since, in the case of a screen grid tube, the 
tuning inductance for the oscillator function may 
be maintained in circuit for audio frequency 
amplification, the selective switching is simpli 
fied, requiring only a change in the output anode 
connection and in the bias, the latter being Sup 
plied by the usual self-bias resistor neath.S. 
The additional apparatus required for renote 

control does not add appreciably to the cost of 
the receiver. Therefore, this system is adapted 
for use in midget or low cost radio receivers 
greatly enhancing their usefulness and without 
in any way complicating or changing the normal 
mode of operation. In the one mode of opera 
tion, the signal selecting and Volume control 
means function to select and control the signals 
reproduced by the loudspeaker, While, as a remote 
control unit, the signal selection and Volume con 
trol means serve to control the selection of signals 
for a remotely located receiver and the volume 
control being effective to change the percentage 
modulation of the oscillator also controls the 
volume of the signal output at the remotely 
located receiver. An additional advantage lies 
in the fact that no additional tube is required for 
the dual Operation of the receiver. 
The output of the oscillator is tuned preferably 

to a frequency which lies within the tuning range 
of the receiver to be controlled, and at or adja 
cent to One end of the turning range Which nor 
mally is comparatively free of other signals. For 
example, in connection with a broadcast receiver, 
the output of Oscillator may be tuned by means 
of the capacitor 37 to a frequency slightly below 
or slightly above 550 kcs. to bring it just below or 
just within the present standard broadcast band 
of frequencies. 

It will also be appreciated that by utilizing the 
output tube as a conversion device for supplying 
signals to a remotely located utilization means, 
such as a Second receiver, the remote control unit 
may include signal reception in any one of a 
plurality of frequency bands, including short 
wave reception, thereby readily adapting the 
utilization means for the reception of other 
signals than that for which originally it was 
designed. - 

We claim as Our invention: 
1. In a radio signal receiving system, the con 

bination with an audio frequency amplifier tube 
having a plurality of control electrodes, of means 
for operating said tube as an audio frequency out 
put amplifier stage for said system, and means 
for modifying the operation of said stage whereby 
said tube functions alternatively as a modulated 
oscillator, said last-named means including a cir 
cuit connected with one of said control electrodes 
and tunable to the oscillation frequency, an audio 
frequency input circuit coupled with another of 
Said electrodes, and a volume control device for 
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determining the amplitude of audio frequency 
signals transmitted through said input circuit to 
said stage when functioning both as an amplifier 
and as a modulated oscillator. 

2. In a radio receiver, the combination with an 
audio frequency output amplifier, of means for 
reproducing signals transmitted through Said 
amplifier, and means for converting said amplifier 
for the generation of oscillations at a predeter 
mined frequency and the modulation of Said OScil 
lations by the audio frequency signals transmit 
ted through said amplifier, and means for 
selecting and controlling the volume of Said sig 
nails for the remote control of radio receiving ap 
paratus responsive to said predetermined fre 
quency. 

3. In a radio receiver, the combination with 
signal-selecting and volume-control means, of 
an audio frequency output amplifier stage Com 
prising a tube having a control grid, a cathode, an 
output anode and a screen grid, means providing 
a fixed audio frequency input circuit for said con 
trol grid for applying thereto audio frequency 
signals controllable in amplitude by Said volume 
control means, means for applying biasing poten 
tials to said control grid with respect to the 
cathode to cause said tube to operate as an ampli 
fier and as an oscillator, a tunable oscillator cir 
cuit connected with the screen grid and including 
a tuning inductance connected in circuit with the 
screen grid for both amplifier and oscillator oper 
ation, a feedback winding coupled with said tun 
ing inductance, means providing an audio fre 
quency output circuit for said tube, means for 
selectively connecting said anode with said output 
circuit for amplifier operation and with said feed 
back winding for Oscillator operation, and a signal 
output circuit coupled with said tuning induc 
tance, 

4. In a radio receiver, an audio frequency out 
put stage comprising a pentode tube having an 
anode, a cathode, a Screeen grid and a control 
grid, means including a volume control device for 
applying audio frequency signals to said control 

45 grid, a tunable circuit connected with said screen 
grid, an audio frequency output circuit connected 
with said anode, means for selectively coupling 
Said anode With said tunable circuit for generat 
ing Oscillations within a predetermined fre 

3 
quency range modulated in accordance with audio 
frequency signals applied to Said control grid, and 
means coupled with said tunable circuit provid 
ing an output circuit for modulated oscillations, 
said last-named circuit being tunable to the fre 
quency of the Oscillations. 

5. In a radio receiver, an audio frequency Out 
put stage comprising a pentode tube having an 
anode, a cathode, a Screen grid and a control 
grid, means including a volume control device for 
applying audio frequency signals to said control 
grid, a tunable circuit connected with said screen 
grid, an audio frequency output circuit connected 
With said anode, means for Selectively coupling 
said anode with Said tunable circuit for generating 
Oscillations within a predetermined frequency 
range, means conjointly operable with said selec 
tive coupling means for applying a biasing poten 
tial to said tube for operation as an oscillator to 
provide Oscillations modulated in accordance with 
audio frequency signals applied to said control 
grid, and means coupled with said tunable cir 
cuit providing an output circuit for modulated 
Oscillations, 

6. In a radio receiver, an audio frequency out 
put stage comprising a pentode tube having an 
anode, a cathode, a screen grid and a control grid, 
means including a volume control device for ap 
plying audio frequency signals to said control 
grid, a tunable circuit connected with said screen 
grid, an audio frequency output circuit connected 
with said anode, means for selectively coupling 
Said anode with said tunable circuit for generat 
ing OScillations Within a predetermined frequency 
range modulated in accordance with audio fre 
quency signals applied to said control grid, means 
coupled with said tunable circuit providing an 
output circuit for modulated oscillations, said 
last-named circuit being tunable to the frequency 
of the oscillations, bias-applying means including 
a cathode resistor without bypass for amplifier 
operation of said tube, a second cathode resistor 
and a bypass capacitor therefor, for effecting 
OScillator operation of said tube, and a selector 
Switch for connecting said resistors selectively in 
circuit with the cathode. 

HAROLD H. BEIZER. 
RUDOLPH. H. SIEMENS. 
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