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Claim. 

This invention relates to remotely controlled 
radio receiving Systems. 

It has been proposed to Selectively effect from 
a remote point, the tuning of a radio receiving 
System and also the regulation of the repro 
duced signal volume thereof, by utilizing govern 
ing carrier Currents of low radio frequencies su 
perimposed on the Commercial power or lighting 
System in the building wherein the radio signal 
receiving System is operated. 
The present invention has for its purpose a 

simplification of and a reduction in the amount 
of control equipment necessary in such a system. 

... For a clearer understanding of the invention, 
reference is made to the drawings in Which: 

Fig. 1 represents a portion of a radio receiver 
of the type in which push button keys selectively 
effect tuning of the radio receiver, as Well as sole 
noids and related control equipment associated 
With the radio receiver whereby the push button 
keys may be selectively operated from a remote 
point; 

Fig. 2. diagrammatically represents control 
equipment located at a renote point and in 
cludes two oscillators Selectively controlled by 
pushbutton keys at the remote point for trans 
mitting impulses of current of different frequen 
cies and different phases to selectively operate 
the control equipment aSSociated With the radio 
receiver. 

In the drawings the numeral O generally des 
ignates a cabinet enclosing a Well known type 
of radio receiver (not shown). The circuits (also 
not shown) of this radio receiver are selectively 
tunable to the programs of any one of Seven 
broadcast frequencies by means including a series 
of keys designated to 4 inclusive. It will be 
understood that, by the operation of any one of 
these seven keys, any one of Seven favorite pro 
grams may be Selected. Although seven Such 
keys have been illustrated, the invention is ap 
plicable to the selection of a lesser or greater 
number of programs depending on the number of 
keys used. These Seven keys, as Well as an 'off' 
key 8, by which the radio receiver is turned 
off, are of the interlocking type, that is, a lock 
ing bar 9, which is normally urged toward the 
left, engages the latch such as 20 on each key 
When the key is depressed. However, the key 
last depressed releaseS ally previously operated 
key. The lzey stem. Such as 2 of each key is con 
nected to the movable core of a solenoid Such 
as 22 so that when the Solenoid is energized, it 
will operate its related key stem 2 in the same 

55 manner as when the push button of this key is 

(C. 250-20) 
manually depressed. It will be understood that 
the key Stems 2 f are provided with Switches ef 
fective to close circuits (not shown) which con 
trol the tuning of the radio receiver. This por 
tion of the System has previously been disclosed 
in the application of R. H. Manson Serial No. 
213,238 concurrently filed herewith, and need not 
be further described herein. 
The radio receiver is also provided with a ro 

tatably adjustable volume control knob. 23 where 
by the Volume of the reproduced signal may be 
increased or diminished as desired by Well known 
means (not shown). It will be noted that this 
knob can also be adjusted from a remote point 
by means of a reversible motor 24 which also 
actuates the knob. 23 so that the program volume 
can be remotely controlled. 
The operation of the eight Solenoids 22 to 22g 

inclusive corresponding to the Seven station keyS 
and the 'off' key, as well as the forward and 
reverse operation of the motor 24, are selectively 
controlled by four relays 25, 26, 27 and 28, When 
energized in various combinations. Each relay 
Such as 25 has its operating circuit controlled by 
an arc discharge device such as 29. This device, 
which is of Well-known construction, includes 
three electrodes 30, 3 and 32, surrounded by a 
gaseous atmosphere enclosed within a glass en 
Velope. 
and the third electrode 32 serves as an anode, 
Owing to their connection in the circuit network. 
Thus the anode 32 receives electrons from either 
of the electrodes 30 and 3. In this arrangement 
the gas in the space between the electrodes 30 
and 3 breaks down or becomes ionized when 
the difference in potential thereacross reaches 
plus or minus 70 Volts. With this space ionized, 
a discharge is maintained between electrode 32 
and either electrode 30 and 3; as long as the 
difference in potential exceeds 60 volts. HOW 
ever, When the gas between the electrode 32 and 
either electrode 30 or electrode SE is not ionized, 
the discharge potential of the device is approxi 
mately 200 volts and no discharge will take place 
in the absence of this Voltage. Once the gas is 
ionized in the space between the electrodes 30 
and 3, a discharge will be maintained if the 
electrode 32 is 60 volts positive with respect to 
either of the other two electrodes. With this 
discharge device connected as illustrated, the 
gap between the electrodes 32 and 33 is subjected 
alternately to positive and negative peaks of one 
and four tenths times the root mean square line 
voltage or a maximum of 180 volts. This is in 
Sufficient to cause ionization within the device. 

The electrodes 30 and 3 act as cathodes. 
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2 2,205,272 
If however, a volt, or two of low radio frequency key 46 and control keys 4 to 55 inclusive, which 
energy exists across the line conductors 33 and 
37, it may be increased by reSonance in the capaci 
to 42 and the inductance 4 so that the electrode 
3 is Supplied with a peak radio frequency po 
tential exceeding 8 volts. This causes ioniza 
tion in the Space between the electrodes 30 and 
3 which lowers the “break down' potential of 
electrodes 32 and 33 so that large announts of 
current are passed through the relay during posi 
tive alternating pulses. The Sensitivity of the 
device may be increased by reducing the radio fre 
quency peak voltage required between the elec 
trodes 33 and 3 to initiate ionization. This is 
accomplished by Supplying a polarizing 60 cycle 
potential to electrode 3. In this case the main 
anode cuirient, passes between the electrodes 32 
and 3 through the inductance . A capaci 
tance divider including capacito's C and 2C can 
be adjusted to apply, for example, 50 volts peak, 
60 cycle potential between electrodes 30 and 3 
and thus reduce the radio frequency peak po 
tential required to initiate discharge to adout 
20 volts. It will be understood that the discharge 
in the device is intermittent in nature, and when 
the gap between the electrodes 30 and 3 is 
ionized the potential of electrode 38 has no ef 
fect but the main discharge is maintained only 
So long as the instantaneous potential of the 
electrode 32 is greater than 60 volts. The Sinu 
soidal variation of the voltage on the electrode 
32 causes the discharge to stop after the poten 
tial drops below this maintenance value. The 
potential betWean the electrodes 3 and 3 must 
rise again during the next cycle above ionizing 
potential if the discharge is to be reinitiated. 
This means that the radio frequency Voltage add 
ed to the circuit, including the electrodes 30 and 
3 must be present to maintain the discharge. 
Let it be assumed that the device is inactive 
When radio frequency pulses are not on the line, 
due to the adjustment of the potential of the 
element 29 by means of the capacitance potential 
divider. The Voltage across the inductance 4 
due to the radio frequency in the line conductors 
Will start a discharge in the tube if the phase 
of the radio frequency envelope is such that it 
adds to the potential of the element 30 and raises 
it above the “break down' potential. If the 
device is reversed in phase from the condition, 
the gap between the electrodes 30 and 3 f is ion 
ized but only during periods when the electrode 
32 is negative With respect to the electrodes 30 
and 3 and thus no current foWS through the 
device. With the device 23 functioning, current 
flows therethru in series with the relay 25 and 
the power source. Thus the relay 25 will be en 
ergized. The circuits for the relays 26, 27 and 
28 are respectively completed by the arc discharge 
devices 38, 39 and 4 in a similar manner. It 
will be noted that the arc discharge device 29 is 
tuned by means of the inductance 4 and capaci 
tCr 42 so that, it is responsive only to current of 
200 kilocycles in phase A. The arc discharge de 
vice 33 is responsive only to frequencies of 200 
kilocycles in phase B, whereas, device 39 responds 
only to 300 kilocycles in phase A and device 40 
to 300 kilocycles in phase B. 
In order to selectively energize the arc dis 

charge devices 29, 38, 39 and 40 and in turn the 
relays 25, 26, 2 and 29 to effect the various ad 
justments of the radio receiver, the control equip 
ment illustrated in Fig. 2 is provided. This con 
trol equipment includes the oscillators 43 and 
44 and the transformer 45, as well as the 'off' 

are connectible to the power line conductors by 
ineans of a polarized connecting plug 56 of such 
Constl'uction that the transformer can be con 
nected to the power Supply conductors 33 and 
3 in only one way. Thus current of the proper 
frequency and phase is applied to the power line 
Conductors, on the actuation of the several con 
trol keys. 
The oscillator 43 is normally tuned to generate 

a low radio frequency of 300 kilocycles, by the 
Variable capacitor 5; however, when the capaci 
tOl' 58 is connected in multiple therewith, the OS 
Cillator 43 generates a low radio frequency of 200 
lsilocycles. Similarly the oscillator 44 is normally 
tuned to generate a frequency of 300 kilocycles 
by the capacitor 59 but when the capacitor 60 
is connected in multiple therewith, this oscilla 
to' likewise generates a frequency of 200 kilo 
Cycles. These oscillators have their respective 
plate circuits related to the power conductors 33 
and 3 in Such a manner as to transmit there 
Over carrier frequency impulses of selected fre 
quency and phase, under the control of the series 
Of locking keys including 'off' key 46 and the 
Seven Station Selecting keys respectively desig 
nated 47 to 53 inclusive. It will be understood 
that these keys are of such construction that 
When One of them is depressed it will be locked 
in its depressed condition by a locking bar I, 
but any previously operated key will be released. 
There are also aSSociated with these keys, two 
non-locking keys 54 and 55 which close their re 
Spective contacts only as long as their related 
keys are depressed. 

It is believed that the operation of the system 
Will best be understood by describing the opera 
tions which take place when the remote control 
keys are depressed. For example, if the key 47 
Corresponding to the fill program is depressed, 
the 'Off' key 46 is automatically released to 
COilnect the transformer 45 to the power line 
conductol's 33 and 37 and current of 200 kilocycles 
frequency in phase A will be superimposed on 
these conductors. This is effected in a circuit 
traceable from ground at the mid tap 6 of the 
Secondary Winding 62 of the transformer 45, upper 
portion of this Winding, conductor 63, contacts 
64 of the F1 program key 47, normally closed 
COita ?cts 5 to inclusive of the keys 48 to 54 
inclusive, conductor T2 and thence through the 
capacitor 58 in multiple with the capacitor 57, 
to tile anode of the OScillator 43. This oscilla 
tOr now generates current at a frequency of 200 
kilocycles in phase A which is superimposed on 
the power line conductors 33 and 37 to which the 
Output of the Oscillator is coupled. Since the 
arc discharge device 29 connected to the power 
conductor's at the radio receiver, is tuned to 200 
kilocycles in phase A, the ionizing atmosphere 
therein 'breaks down' and current flows between 
the electrodes 3 and 32 to energize the relay 
23. With the relay 25 energized, current flows 
from One terminal of the secondary winding of 
the step down transformer 73, conductor 74, in 
(her front contact and armature of relay 25, con 
ductor 75, Winding of the solenoid 22, conductor 
7, Outer front contact and armature of relay 
25, outer back contacts and armatures of relays 
26, 27 and 28, and conductor 78, to the other 
teriniinal of the secondary winding of the trans 
former 3. The Solenoid 22 is thus energized and 
depleSSes its related key to lock it in depressed 
condition. With this key depressed, the radio 
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2,205,272 
Furthermore, locking bar 9 is operated by latch 
20 to release the key 8, which connects power 
to the radio receiver by means of contacts 96. 

In case the key 50, corresponding to the #4 
program, is depressed, any previously depressed 
key is released and current at a frequency of 300 
kilocycles in phase B is Superimposed on the poW 
er line conductors 33 and 37. This is effected in 
a circuit extending from ground at the mid-tap 
6 of the secondary winding 62 of the transformer 
45, lower portion of this winding, conductor 79, 
contacts 80, now closed by key 50, normally closed 
contacts 8 to 85 inclusive of the remaining keys 
in the series, conductor 86 and thence to anode of 
the oscillator 44. It Will be noted in this instance 
that the capacitor 60 is ineffective so that only 
the capacitor 59 tunes the oscillator and this re 
sults in the oscillator superimposing radio fre 
quency current of three hundred kilocycles in 
phase B on the power line conductors, So that 
the arc discharge device 40 "breaks down' and 
permits current to flow therethrough to energize 
the relay 28. This relay when energized Com 
pletes a circuit from one terminal of the Sec 
ondary winding of the power transformer 3, 
conductor 74, inner armatures and back contacts 
of relays 25, 26 and 27, armature and front, Con 
tact of relay 28, winding of the solenoid 226, Outer 
front contact and armature of relay 28, conductor 
78 to the other terminal of the secondary Wilding 
of the power transformer 73. The solenoid 22C is 
energized in this circuit and depresses its key 
f4, which is thereupon locked in its depressed 
condition to effect the tuning of the radio receiver 
to the #4 program corresponding to this key. 

It is unnecessary to describe the operations re 
sulting from the depression of the remaining keys 
in the series numbered 47 to 55 inclusive, Since 
this will be obvious from the foregoing descrip 
tion. It is only necessary to understand that a 
given frequency and phase of current or combi 
nations of frequencies and phases, are individual 
to each of these keys, the particular frequency 
or frequencies as well as current phase being 
noted at the bottom of Fig. 2 in vertical aline 
ment With the respective keys to which they are 
individual. It should be noted that the legends 
associated with each of the relays 25, 26, 21 and 
28, indicate the frequency and phase of the cur 
rent which controls the operation of a given relay 
under the control of its related arc discharge 
device. 

If the volume of the reproduced program is to 
be increased or diminished, the keys 54 and 55 
are respectively depressed. For example, if it is 
desired to increase the volume, the key 54 is 
depressed. As a result of this operation, current 
at a frequency of 200 kilocycles in phase B and 
300 kilocycles in phase B is Superimposed on the 
power conductors. As a result of these Currents, 
the arc discharge devices 38 and 40 will respond 
and effect the operation of the relays 26 and 28. 
With these relays operated, the forward operat 
ing winding of the motor 24 will be energized to 
turn the volume control shaft in a direction to 
increase the volume. The circuit for the men 
tioned winding of the motor is traceable from 
One terminal of the power transformer 73, con 
ductor 74, inner armature and back contact of re 
lay 25, inner armature and front contact of relay 
26, conductor 87, forward operating winding of 
the motor 24, common return conductor 88, outer 
armature and front contact of relay 28, conductor 
78 to the other terminal of the power transformer 
73. If it is desired to decrease the Volume of the 

3. 
reproduced program, the key 55 will be depressed 
and this is effective to operate the relays 27 and 
28. This in turn completes a circuit, by Way of 
conductor 97, which it is unnecessary to describe, 
for the reverse winding of the motor 24. 

It Will be noted that the contacts of the “off” 
key 46 closes a circuit including the primary 
Winding of the transformer 45 in Series with the 
pOWer line conductors. 33 and 37, both when this 
'off' key is in its normal or retracted position 
and also When this key is manually depressed to 
its innermost position. However, when the “off' 
key is mechanically latched in its semi-depressed 
condition, the power circuit connection to the 
primary winding of the transformer is open. 
With the 'off' key fully depressed to close con 
tacts 89 and 90, a circuit is completed from 
ground at the mid-tap 6 of the secondary Wind 
ing 62 of the transformer 45, upper portion of 
the Secondary winding, conductor 9 , contacts 
89 of the 'off' key and thence in series through 
the upper, normally closed, contacts of keys 47 
to 54 inclusive, conductor 72 and to the plate or 
anode of the Oscillator 43. It will be noted in 
this instance that the capacitors 57 and 58 are 
Connected in multiple so that this oscillator Will 
generate a frequency of 200 kilocycles. Also When 
this 'off' key is depressed, a circuit is closed 
from ground at the mid-tap 6f of the secondary 
Winding 62 of the transformer 45, lower portion 
of this winding, conductor 92, contacts 90 of 
the 'off' key, conductor 93, thence to the anode 
Or plate of the oscillator 44, through the capac 
itor 60. In this instance it will also be noted that 
capacitors 59 and 60 are connected in multiple 
So that the frequency generated by this oscillator 
Will be of 200 kilocycles. 

In this manner radio frequency currents of 200 
kilocycles frequency in phase A and 200 kilocycles 
frequency in phase B are superimposed on the 
pOWeir line conductors 33 and 37. This Will cause 
the arc discharge device 29 and 38 to “break 
down' and in turn effect the operation of the re 
layS 25 and 26. With these relays operated, the 
Solenoid 22g is operated to depress the “off' key 
B in which position it is latched to turn off the 

radio receiver. The operating circuit for the 
Solenoid 22g is traceable from one terminal of 
the transformer 73, conductor 74, inner almature 
and front contact of relay 25, conductor 94, wind 
ing of the Solenoid 22g, conductor 95, outer front 
contact and armature of relay 26, outer back con 
tacts and armatures of relays 27 and 28, and con 
ductor 78 to the other terminal of the trans 
former 3. 

It will be noted from the foregoing, that merely 
by the use of various combinations of low radio 
frequency and phase, four arc discharge devices 
With their related four relays can selectively con 
trol ten different operations to effect the tuning 
of the radio receiver to any one of seven pro 
grains aS Well as to turn the receiver on and 
Off and Selectively adjust the volume thereof. It 
Will be appreciated that this effects a substantial 
Simplification over prior arrangements in which 
Volume increase and volume decrease as well as 
the operation of the "off' key could only be 
effected at the radio receiver. 
What I claim is: 
In a remotely controlled radio receiving system, 

a radio receiver selectably tunable to a plurality 
of broadcast programs, a plurality of keys, means 
interlocking said keys whereby the operation of 
a given key latches it in operated condition and 
unlatches a previously operated key, one of said 
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keys serving to turn the radio receiver on and 
off and each of the remaining keys serving to 
tune Said radio receiver, when turned on, to a 
particular program, a solenoid individual to each 
key and having an armature connected to its key 
for Operating the same, line conductors connect 
ing Said radio 1'eceiver to a remote point, means 
including an Oscillator and interlocking keys at 
said remote point corresponding in number to the 

keys at said radio receiver for selectively apply 
ing to said conductors, currents in different Com 
binations of frequency and phase, one of said 
keys at Said remote point Serving to turn said 
OScillator on and off, and means including arc 
discharge devices Selectively responsive to said 
currents for selectively operating said solenoids. 

WINFRED T. POWELL, 

  


