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Application filed August 20, 1925, serial No. 51,351. 
This Invention relates to improvements in 

apparatus for indicating the reception of 
radio oscillations at different wave-lengths, 
so that the operator of a radio set can in a 
moment's time determine at what wave 
lengths stations are transmitting at that in 
stänt. 
Describing the apparatus generally, it has 

a switch device which permits the connection 
of the usual antenna of a radio set to an un 
tuned amplifying and detecting arrange 
ment, and a plurality of indicating systems, 
each having a circuit connected to "such 
amplifying and detecting arrangement, and 
tuned to a particular band of wave-lengths 
which it may be desired to indicate, each hav 
ing a control relay actuated by currents from 
its particular tuning circuit, and each having 
an indicator governed or controlled by its re 
spective relay. 
One form of execution of the object of this 

invention is set forth on the accompanying 
drawings, in which the figure represents the 
circuit diagram for such an indicating de 
vice for five bands of wave-lengths. 

Since this apparatus is intended for use in 
conjunction with a radio receiving appa 
ratus, a single aperiodic antenna 10 is pro 
vided for both devices, with a lead-in to the blade of a two point switch 11; from 
one point of this switch a conductor leads to 
the radio receiving set R, with a return by 
wire 12 to the ground at 13. The other point 
of the switch i1 is connected through a block 
ing condenser 14 to the grid of an amplify 
ing tube.15. The anode qf this tube 15 i? connected through the blocking condenser 16 

45 

with the grid of a second amplifying tube 17, 
which in turn is connected by bus wire 18 
to the series of tuning circuits as will be de 
scribed hereinafter. 

Alternating current supply mains 19 are 
employed as a source of current for the fila 
'ments of the tubes 15 and 17. A switch 20 
is connected in series with these mains with 

a line passing through the primary of a 
transformer 21. A secondary of this trans 
former 21 is connected to the filaments of the 
tubes 15 and 17, which are shown as con 
nected in multiple, with the stopping conden 
Sers 22 and 23 connected in shunt to the fila 
ments, and with the middle point between the 
condensers connected to the ground bus 12; this permits the use of alternating current 
for heating the tubes without setting up an 
alternating current hum from the powerline. 
A resistance coupling is indicated between 

the various circuits across the tubes, since 
this has been found in practice to be well 
adapted for the purpose of maintaining an 
untuned and unselective amplification. The 
grid leap resistances 24, 25, are connected at 
One end of each to the grid of the respective 
tubes 15 and 17 and are connected together 
at their other terminals by a wire 26, which 
is continued to the negative terminal of a 
biasing battery 27, which has its positive 
terminal connected to the ground bus 12. 

It will be understood by a person skilled 
in the art that when the switches are thrown, 
by 

connected that the signal oscillations of any 
and all frequencies within the range of the 
apparatus, as received at the antenna, are 
amplified and delivered 
33 in the output circuit of tube 17. 
ably having two inductances and capacities 
of a fixed value so that each circuit is in 
resonance to a narrow band of frequencies 
different from those of the other circuits but 
within a selected broad band of wave 
lengths, are connected across the bus wires 
18,33; five of these are represented in the 
drawings as I, II, III, IV, V and since they 
are similar except for the constants of value of inductances and capacities, the descrip 
tion of one will suffice for all. With a wave 
length range of from 220 to 570 meters, for 

the bus wires 18, 
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y means of the common connection 50, to 
the lower position, that the circuits are so 

5. 

A plurality of tuned circuits, each prefer 
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example, each of the circuits is constructed 
and tuned so that it will respond for its due 
proportion of the range, preferably with a 
slight overlap at each end of the respective 
range; thus with ten such circuits, each may 
be designed for a range of around 35 meters. 
Each of these circuits has a tuned oscil 

latory circuit consisting of the inductance L. 
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ing systems III, III, IV, and V is the same, 
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and the condenser C, connected in series with 
a resistor Z. This resistor Z is preferably 
constructed of a material having a high co 
efficient of thermal change of conductivity, 
such as tungsten, which for the reduction of 
heat losses is enclosed in an evacuated tube; 
a low candle power tungsten lamp bulb may 
be employed. This oscillatory circuit is con 
nected across the bus wires 18, 33 through the 
stopping condensers 32 which serve to pre 
vent the flow of direct current through the in 
ductance L which is in shunt to the coupling 
resistance 29. 
vThe resistor Z constitutes one arm of a 

Wheatstone bridge, which has a balancing 
arm including the similar resistor X, and a 
pair of arms constituting the potentiometer 
34, with the movable contact 35 to adjust the 
ratio of the arms in regulating the device at 
first setting. Connected across the bridge in 
shunt to each pair of arms is a winding of a 
balanced relay here diagrammatically repre 
sented as a solenoid 36, mounted upon a com 
mon core with a second winding likewise rep 
resented as a second solenoid 37, which is trav 
ersed by direct current from a battery 38, 
as controlled from a switch 39, and flowing 
through the relay energizing bus wires 40, 
41. A conductor 42 leads from the movable 
contact 35 of the potentiometer to the bus 
Wire 40, and the Wheatstone bridge is com 
pleted by the conductor 43 extending from the 
Wire 44 connecting the two resistors Z, and X 
to the bus wire 41. The core of the sole 
noids 36 and 37 actuate an armature 45, when 
current flows through the solenoid 36, to bring 
it into conductive relation with the contact 46. 
The armature is connected to a bus wire 47, 
*and the contact is connected through an indi 
cating device S shown as an electric lamp, to 
the bus wire 48. These bus wires 47, 48 are 
connected to the terminals of a secondary 49 
in inductive relation with the primary of the 
transformer 21, so that the current for light 
ing the lamp bulb S is derived from the al 
ternating current mains. 
The operation of each of the other indicat 

and in general the respective component parts 
have been designated by the same letters with 
an appropriate superscript. The operation 
for each is the same, and the respective 
lamp S', S', S', S is lighted to indicate that 
a station is being received on the respective 
wave-length band. V ' ". 
The operation of the device may be outlined 

as follows:- 
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In assembling and installing the device, 
the respective potentiometers 34 are adjusted 
until the resistors Z, and X do not give a 
response across the solenoid 36 when cur 
rent from battery 38 is applied across the 
bridge. 
When the operator wishes to determine 

what stations are transmitting, the switches 
11, 20, 39 are moved by means of a common 
connection 50 into the lower position, so that 
the antenna 10 is connected through the un 
tuned amplifier arrangement to the ground at 
13. The signals from all stations are received 
and amplified and these signal currents are 
delivered to the output bus wires 18, 33. These 
individual oscillatory circuits I, II, III, IV, 
and V, being tuned to different wave-length 
bands will respond to the stations transmit 
ting, if any, within their range. By this re 
sponse, currents are set up in the oscillatory 
circuits which flow through resistors Z, caus 
ing a variation in their temperature and a 
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corresponding change in resistance. This 
change in resistance of Z unbalances the 
bridge and current will then flow from bat 
tery 38 through the bus wires 40, 41 and the 
switch 39, to the movable contact 35 of the potentiometer, thence through the respective 
halves of the potentiometer winding 34 and 
thus producing a drop of potential across the 
potentiometer which incites a current through 
the solenoid 36. This causes the magnetiza 
tion of the relays 36, 37, 35 to produce the 
closure of the armature 45upon its contact 
46, and permits current to flow from the see: 
ondary 49 of transformer 21 by bus wire 47 
to the armature 45, thence to its contact 46, 
through the indicating lamp S, to bus wire 
48 and back to the secondary 49. The lamp 
is then lighted, and indicates that a station is 
transmitting somewhere within the Wave 
length band for which the circuit I is ad 
justed. 
A similar action occurs for any other of the 

oscillatory circuits, II, III, IV or W, if waves 
are received at the antenna, from stations 
transmitting within their bands. If a par 
ticular lamp lights, the indication denotes that 
a station is transmitting within the range; 
and vice versa, if a lamp is dark, no station is 
indicated. 
If for example, the signal lamps, S, S and 

S are lighted while the signal lamps S and 
S' remain dark, the operator will understand. 
that some stations are sending within the 
wave length bands of the individual loops I, 
III and IV. If he then desires to receive a 
program from a station transmitting within 
the band III, the switch connection 50 is 
moved to bring the switch blades to the upper 
position, whereby the circuit through the bat 
tery 38 is opened so that current is no longer 
applied across the bridge connections of the 
several groups: and the power supply line 
for the filaments of the amplifier tubes and 
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for the indicator lamps themselves is inter 
rupted by the switch blade 20. In this way, 
the entire indicating apparatus is thrown out 

On the other hand, the switch blade 11 disconnects the indicating apparatus 
On its inputside, and connects the antenna, 10 
to the radio receiving set R, which may then 
be tuned in the ordinary manner and responds 
to a station within the wave band III; of 
course, the operator moves within a relative 
ly short range of frequency the setting of the 
dials of this radio set R, which must be estab 
lished to receive the station or one of the sta 
tions which has caused the brightening of the 
signal or indicating lamp S. 

R is tuned within the respective ranges. - 
It is apparent that many changes may be 

made in the form of execution of the inven 
tion without departing from the scope of the 
appended claims. 
Having thus described my invention, what 

I claim is: 
1. In an indicating device for high fre 

quency currents, an oscillatory circuit tuned 
to such frequency currents, a device in series 
in such oscillatory circuit whose resistance 
varies with the passage of current there 
through, a balancing device and a potentiom 
eter having an intermediate tap, conductor 
means connecting said devices and potentiom 
eter in a closed series with one another, a 
source of direct current connected to the in 
termediate tap of said potentiometer and to 
the conductor between said devices, an output 
solenoid connected in shunt of said potenti 
ometer and indicating means controlled by 
said solenoid. r 

2. In an indicating device for 
quency currents, a tuned oscillatory circuit, 
means to connect said oscillatory circuit to a 
source of high frequency current at times 
emitting signals of its own tuned frequency, 
a device in said oscillatory circuit responsive 
to the passage of currents of such frequency 
through Said oscillatory circuit, a relay hav 
ing an energizing and an indicating winding, 
means to energize said energizing winding, 
means controlled by said device to energize 
said indicating windling, and an indicating 
means connected with said relay whereby the 
passage of such a signal current through said 
responsive device will cause a change in ener 
gization of said relay and produce an oper 
ation of said indicating means. 

3. In a device for indicating the reception 
of signals from stations of different fre 
quency, an antenna circuit, a common ampli 
fier and a plurality of tunable oscillatory 

"circuits supplied thereby and individually 
tuned to separate frequency bands, a respec 
tive current responsive resistor in each of 
said oscillatory circuits, a balancing resistor 

If it is desired to listen to a station in the 
bands of groups I or V, a similar manipula 
tion of the Switches occurs, and the radio set 

high fre 
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in, each said circuit, à potentiometer in each 
Said circuit, conductor means to connect said 
resistors and potentiometers respectively in 
closed series to form Wheatstone bridges of 
which each arm comprises a resistor and part 
of the respective potentiometer, a respective 
relay including a solenoid connected in shunt 
of each said potentiometer, indicating means 
controlled by said relay, and means to sup 
ply current across the pairs of bridge arms, 
whereby change of the current through said 
respective current responsive resistor will 
produce a change of energization of said re 
lay and indicate the passage of current 
through the respective oscillatory circuit. 

4. In a device for indicating the reception 
of signals from stations of different fre 
quency, an antenna circuit, an output circuit, 
an untuned amplifier to receive signals from 
said antenna circuit and deliver them to said 

- output circuit, a plurality of tuned oscilla 
tory circuits each covering a predetermined 
portion of the total frequency reception 
range, and connected across said output cir 
cuit, a resistor in series in each of said 
oscillatory circuits and adapted to be changed 
in resistance by a current flowing in said os 
cillatory circuit, and a plurality of indicating 
means connected to the resistors whereby each 
indicating means is operated by the change 
of resistance in its respective resistor. 

5. In an indicating device for high fre 
quency currents, a tuned oscillatory circuit, 
means to connect said oscillatory circuit to a 
source of high frequency, current, a device in 
said Oscillatory circuit responsive to the pas 
Sage of currents therein of its tuned fre 
quency, a balancing device and a potentiom 
eter connected in series with said device to 
form a bridge having arms each comprising 
one of said devices and a portion of the poten 
tiometer, means to supply direct current to 
the arms of the bridge, a relay having an ener 
gizing and an indicating winding, said indi 
cating winding being connected in shunt 
across said bridge, said energizing winding 
being supplied with direct current from the 
aforesaid means, a source of alternating cur 
rent, an indicating device, and a circuit in 
cluding the armature of the relay and its con 
tact, said source of alternating current and 
said indicating device. . 

6. In an indicating device for high fre 
quency currents, an untuned or aperiodic am 
plifying device for said currents, and a plu 
rality of individually tuned detector and in 
dicator devices connected in multiple to the 
output of said amplifying device, each of said 
detecting and indicating devices including a 
tuned oscillatory circuit to select from such 
currents those of a given periodicity band, 
a resistor thermally responsive by change of 
resistance to the passage of current there 
through whereby to detect the passage of such 
currents, a resistor of similar temperature 
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characteristics, fixed resistances connected 
to said resistors whereby to form a balanced 
bridge, means to impose a uni-directional 
current on the arms of said bridge, and an 
indicating device connected to the mid-points 
of said arms. A. • 

7. In an indicating device for high fre 
quency currents, a bridge comprising two 
shunt conductors each containing a fixed re 

10 sistance and a resistor, said conductors being balanced with respect to each other and said 
resistances each having one terminal con 
nected by portions of said conductors to a . 
terminal of the other, one of said resistors 
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being thermally responsive by change of re 
sistance to a high frequency current, means 
to impose a uni-directional current upon 
both conductors in shunt of each other, indi 
cating means responsive to differences of re 
sistance in said conductors and connected to 
each conductor at a responsive point inter 
mediate the respective resistance and resis 
tor, and means to impose a high frequency 
current on said thermally responsive resistor. 

8. In an indicating device for high fre 
quency currents, a bridge comprising two 
shunt conductors each containing a resistance 
and a resistor, said resistors being adapted 
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to change in resistance in response to change 
of temperature thereof, said resistances each 
having one terminal connected by portions 

1,752,303 

ductors intermediate the respective resist 
ance and resistor thereof, whereby the flow 
of high frequency current will change the re 
sistance of said thermally responsive resis 
tor and thereby provoke the flow of current 
through said relay conductor and coil and 
cause the operation of said indicating means. 
Signed at New York in the county of New 

York and State of New York this 14th day 
of August, A. D. 1925. 

KARL G. KARSTEN. 

of said conductors to a terminal of the other, 
said conductors being balanced by said re 
sistors with respect to each other so. that 
changes of atmospheric temperature are with 
out effect upon the bridge, means to impose 
a uni-directional current upon both conduc 
tors in shunt of each other, means to impose 
a high frequency current on one of said ther 
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mally responsive resistors whereby to change 
its temperature - and resistance, and an indi 
cating means including a current operated 
device connected to each of said conductors 
intermediate the responsive resistance and 
resistor and responsive to the flow of cur 
rent produced by the differences of poten 
tial at such points resulting from the change 
of resistance of said one of said resistors. 

9. In an indicating device for high fre 
E. currents, a bridge comprising two 
S unt conductors each containing a fixed re 
sistance and a resistor, said conductors be 
ing balanced with respect to each other and 
said resistances each having one terminal 
connected by portions of said conductors to 
a terminal of the other, one of said resistors being thermally responsive by change of re 
sistance to a high frequency current, means 
to impose a uni-directional current upon both 
conductors in shunt of each other, means to impose a high frequency current on said ther 
mally responsive resistor, a relay having an 
exciting coil, indicating means controlled by 

65 
Said relay, and a relay conductor including 
said coil and connected to each of said con 
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