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My present invention relates to alarm Systems, 
and more particularly to a radio alarm which 
produces a distinctive sound when the alarm is 
broadcast. 

For radio allarm purposes, it seems well to uti 
lize a definite sound such as that of an undulat 
ing siren. A distinctive sound asserts more au 
thority than the spoken word. The policeman's 
Whistle or the siren of a fire truck, are familiar 
examples. The sound of an undulating siren can 
readily be produced by periodically varying a 
musical tone between two terminal pitch limits 
at a definite rate of speed. By way of example, 
a satisfactory siren tone could be produced by 
frequency modulating an audio tone at a three 
Cycle rate. It will be recognized that in a broad 
cast studio such a siren tone could readily be 
produced by any desired means. 
A complete radio alarm system should consist 

of at least three essential possibilities: First, a 
distinctive tone should indicate that an alarm 
exists, and automatically turn on loudspeakers; 
Secondly, spoken information should be available 
as to the city, county or section to which the 
alarm applies; and thirdly, the distinctive alarm * 
Signal should again be available so that it can 
be repeated over local loudspeaking systems in 
accordance with the decision of the attendant. 

It may be stated, therefore, that it is one of 
the main objects of my present invention to pro 
Wide a radio alarm system wherein there is em 
ployed means for receiving the alarm signal at 
a standard broadcast receiver, whether the latter 
is in use or in a stand-by state; reception of the 
alarm Signal automatically turning on the loud 
Speaker if the speaker is in a stand-by state. 
Another object of my invention is to provide 

means for maintaining the loudspeaker in opera 
tive condition after the cessation of the alarm 
Signal So as to receive any verbal instruction 
that may be given after the alarn has been 
Sounded, 
The present invention, also, consists in certain 

new and original features of construction, and 
Combination of parts, hereinafter set forth and 
claimed. Although the novel features which are 
believed to be characteristic of my invention will 
be particularly pointed out in the claims append 
ed hereto, the invention itself, as to its objects 
and advantages, the mode of its operation and 
the manner of its organization, may be better 
understood by referring to the following descrip 
tion taken in connection with the accompanying 
drawing forming a part thereof. 
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In the dra Wing: 
Fig. 1 illustrates diagrammatically a receiver 

System constructed in accordance With the in 
Vention, 

Fig. 2 graphically shows the potential at 
point d. 
In the following description, and in the claims, 

parts will be identified by Specific names for 
convenience, but they are intended to be as ge 
neric in their application to similar parts as the 
art will permit. Referring to the accompanying 
drawing, a receiver is shown for receiving the 
alarm broadcast. In this instance it is assumed 
to be a musical tone which is periodically varied 
between two terminal pitch limits at a definite 
rate of speed; that is, the audio tone is frequency 
modulated. This tone can be produced at the 
broadcast transmitter studio by the use of a beat 
Oscillator, one of the control knobs of which can 
be turned back and forth either manually or 
automatically. Anyone skilled in the art could 
readily provide such a tone. By way of specific 
example, let it be assumed that the siren tone is 
produced by varying a tone between 800 and 
1200 cycles at the rate of 3 cycles. A satisfactory 
signal could be produced by causing the fre 
quency of an audio oscillator to change abruptly 
between the fixed limits, so that a part of the 
time it generates one frequency, and a part of 
the time another frequency, each frequency be 
ing generated three times a second. This could 
be accomplished by a motor driven commutator 
which changes the capacity of a condenser in the 
oscillatory circuit of the audio oscillator. 
The receiver is shown as consisting of a Stand 

ard broadcast receiver f which includes an out 
put transformer 2, and the voice coil 3 of the 
loudspeaker 5. Three leads are brought out, 
from the secondary of the transformer f2 and 
the Voice coil 3. Two of these leads and 2 are 
connected to a double-throw, double-pole switch 
6, and the third lead 3 is connected to a fre 

quency discriminator . The SWitch 6 has a 
pair of 'normal' contacts, to one of which is con 
nected lead . Lead 2 is connected to one of the 
SWit?ch arm terminals. The remaining terminal 
is connected to an input lead of the power source 
f8. The “automatic' contacts of switch 6 are 
connected to the power circuit 9 and contact 26 
respectively. The source 8 can be an alternating 
current source, and in that case the power circuit 
9 would include the usual rectifier, transformer 
and filter for energizing the triodes following the 
discriminator T. If the source f8 is direct cur 
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rent, then the power circuit 9 would contain 
only resistors and condensers. The receiver if 
has its own power supply source. The output 
terminals of the power supply network 9 aire 
designated 4, 5 and 6. Terminal 4 is the high 
Voltage supply point, and is connected to the 
common Supply point . Terminal 5 is connected 
to the heater, or filament, elements of the triodes, 
and returns to ground to which terminal 6 is 
connected. 

he frequency discriminator 7 is connected 
to the input grid circuit of an amplifier triode 
2), the output anode circuit of which includes a 
rectifier 2 and a timing circuit 22 which is con 
nected to the grid of a relay tube 23. The plate 
circuit of the relay tube 23 includes the winding 
of a direct current relay 25, the armature 25' of 
Which COOperates with two opposed contacts 26 
and 2. The contact 26 is connected to one of 
the “automatic' contact points of the switch 6, 
and the contact 27 is connected to the high poten 
tial sides of the two series-tuned circuits 28 and 
29 of the frequency discriminator f7. The cir 
Clits 28 and 29 are tuned to 800 and 1200 cycles 
respectively. The remaining resistor-condenser 
circuit 30 of the frequency discriminator T is 
"tuned' to 6 cycles. A pivoted key 3, located 
adjacent to the armature 25 of the relay 25, is 
provided with a notch 32 which engages the 
Spring-biased relay armature 25 when the relay 
is energized, and holds it in this position until 
the key 3 is depressed manually. It will be un 
derstood that key 3 also will be provided, in any 
known manner, with a spring, or gravity control, 
So that the Switch is operative. 
The discriminator f7 comprises rectifiers 40 

and 4. These rectifiers may be of the diode 
type if desired. The diode 40 has its input lead 
to its anode connected to an intermediate tap 
point on the coil of tuned circuit 29. Diode 4 
has its input anode lead connected to an inter 
mediate point on the coil of tuned circuit 28. The 
low potential ends of circuits 28 and 29 are con 
nected back to ground. The network 30 com 
prises Series-arranged resistors 42 and 43 and the 
junction of the resistors is returned to ground. 
Each of resistors 42 and 43 is shunted by its re 
Spective Condenser. A second pair of series 
arranged resistOrS 44 and 45 are connected in 
shunt with resistors 42-43. The junction point 
C is connected to the junction of resistors 42 and 
43 by a third condenser. 
The netWork between rectifiers 40-4 and rec 

tifier 2 is “tuned' to six cycles. What is meant 
by the expression “tuned' is that the bypass 
Condensers of the discriminator network are not 
too great So that the voltage from point a to 
ground does not have the 6 cycle ripple. Con 
densers 46 and 47 are chosen to prevent response 
at frequencies below 6 cycles. The control grid 
5) of tube 20 is connected to condenser 46, the 
grid being returned to ground by a grid return 
resistOr. The cathode of tube 20 is connected 
to ground through a resistor, while it is connected 
to the point 7 through an additional resistor. 
The plate 5 of tube 20 is connected through 
resistor 52 to the voltage supply point T. The 
Condenser couples the anode of rectifier 2 to 
the plate end of resistor 52. The cathode of rec 
tifier 2 is connected to the junction of resistors 
22 and 22'. The anode of diode 2 is connected 
by resistor 2 to the grounded end of resistor 
22 of the timing circuit 22. 

Rectifier 2 is energized best when the rate of 
frequency modulation of the transmitter tone is 75 suitable volume, 
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about three cycles; it is not energized effectively 
When the rate is about cycle or 10 cycles. It is 
pointed out that while tuning with resistor 
capacitor elements, as in network 30, is not neces 
sarily as sharp as could be accomplished with 
inductor-capacitor elements, yet in the present 
case there is Secured Some considerable degree 
of Selection as to the rate of frequency modula 
tion of the received signal. 

It is also pointed out that there are three com 
plete excursions of the tone between the limits 
of 1200 and 800 cycles in one second. Hence, 1200 
cycle pulses occur 3 times a second, and 800 cycle 
pulses Occur 3 times a Second. This makes six 
impulses in the output circuits of the two recti 
fiers 49 and . It is preferred to connect these 
rectifiers for six cycle operation instead of three 
cycles for economy of the condensers required 
in Subsequent circuits. Since the frequency mod 
ulation reception is not for voice, this frequency 
doubling arrangement does no harm. 
The rectifiers 40 and 4 are connected to inter 

mediate taps on series-tuned circuits 28 and 29 
for impedance matching purposes. These series 
circuits are chosen to match the six ohm output 
impedance of the usual receiver. The full voltage 
aCrOSS the inductance is Several times the voltage 
a CrOSS the condenser and coil of each tuned cir 
cuit. The exact point of tapping would be chosen 
When the exact lay-out is made, and could be at 
the upper end of each coil of the tuned circuits. 
A proper balance between selectivity and sensi 
tivity must be established. 
The plate 23 of the relay tube is connected 

back to ground through the coil of direct current 
relay 25 and the Series resistor 60 and resistor 6. 
The resistor 2 is necessary to complete a direct 
current path for the direct current portion of the 
pulsating current through rectifier 2. This re 
Sistor 2 cannot be Zero, because in such a case 
the impulses from the plate 5 would pass to 
ground directly, instead of principally through 
the rectifier. The relay 25 being a direct current 
relay, the six cycle output of amplifier 20 must 
be converted into direct current. 

In Fig. 2 I have shown in a graphic manner 
the pulsating appearance of the potential at 
point a with respect to ground. The rectifier 2 
functions to convert this pulsating potential into 
a Smooth direct current voltage. The pulsating 
Voltage at point a could be applied to the grid 
of tube 23, but in that case there would be no 
six Cycle selectivity. The two-tube circuit shown 
Works out most economically, and is free from 
Spurious operation; particularly is this true with 
the output of rectifier 2 f given a long time con 
Stant. The arrows adjacent various resistors in 
the network indicate the direction of flow of cur 
rent through the respective resistors. 
In the operation of the system, when it is de 

Sired to use the receiver to receive broadcast 
programS, the Switch 6 is adjusted to close the 
circuit through the “normal” contacts. This con 
nects the secondary of transformer 2 to the voice 
Coil 3 So that the normal program is reproduced 
by loudspeaker 5 in the usual manner. Under 
these conditions no current from source f8 is 
Supplied to the power circuit 9, and the alarm 
circuit is entirely inoperative. 
When it is desired to put the alarm circuit into 

Operative condition the Switch 6 is thrown to 
the left, or normal position, and the receiver 

is tuned to the authorized alarm broadcasting 
Station in the usual manner and is brought up to 

The Switch 6 is then thrown 
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to the right; this connects the voice coil 3 to 
the contact. 26. As the relay 25 is de-energized 
its armature 25 will be pulled to the left, and 
the contact 26 will be open. This is the 'auto 
matic' position. 
The receiving set will be quiet under these 

conditions, and any programs that may be broad 
cast by the authorized station Will not be repl"O- 
duced by the loudspeaker 5. When the distinc 
tive standard alarm is broadcast by this station 
the audio Signal passes through the tUEined Ciri 
cuits 28 and 29. The lower frequencies inear 800 
cycles pass through the former, and the higher 
frequencies near 1200 cycles pass through the 
latter. The pulsating current produced by the 
lower frequency currents will then pass through 
the lower portion of the circuit 39 in the direction 
of the arrow. 
As the audio currents are modulated at 3 cycles, 

the output of the frequency discriminator Will 
be at 6 cycles. Current of the latter frequesncy 
will be impressed upon the grid of the an 
plifier 20. The amplified current from the an 
plifier 20 will be rectified by the rectifier 21, and 
will pass through the timing circuit 22 in the 
direction of the arrow. The rectified current 
passing through this circuit will produce, after 
a predetermined interval of time of, for example, 
5 seconds, sufficient positive potential on the 
grid of the relay tube 23 to cause it to energize 
the relay 25. 
This will move the armature 25' of the relay 

25 to the right so that the upper end Will engage 
the notch 32 of the key 3, and the lower end Will 
open the contact 27 and close the contact 26, as 
shown in the figure. This Will connect the Sec 
ondary of the transformer 2 to the voice coil 3, 
and will make the loudspeaker 5 Operative to 
produce the alarm signal. After the alarm signal 
has ceased, the armature of the deenergized relay 
25 will still be held against the contact 26 by the 
key 3 so that any verbal instructions that may 
be broadcast by the authorized station Will be 
heard by the persons hearing the alarm. The 
system may be reset by depressing the key 3. 
Although only one of the various forms in 

which this invention may be embodied has been 
shown herein, it is to be understood that the in 
vention is not limited to any specific construction, 
but might be embodied in various forms without 
departing from the spirit of the invention or the 
scope of the appended claims. 
What I claim is: 
1. A method of producing an adibile alia FMn 

which includes varying an audible tone het Weeil 
a pair of limiting frequencies at a low frequency, 
transmitting the variable tone energy to a re 
producer, normally preventing reproduction. Of 
the energy, deriving from the energy a di l'e?t 
current, voltage in response to the presen?e of 
said low frequency, and utilizing the direct Cur 
rent voltage to render the reproduction of Said 
audible tone effective. 

2. A method of producing a radio alarm which 
includes modulating a carrier with an audible 
tone, radiating the modulated carrier energy, 
providing the audible tone at a receiver after 
demodulation of the radiated energy at the lat 
ter, normally preventing reproduction Of the 
audible tone at the receiver, varying the audible 
tone prior to radiation at a low frequency rate 
to simulate a siren effect, and permitting re 
production of the variable audible tone at the 
receiver in response to said tone variation. 
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3. A method of producing a radio alarm which 75 

3. 
includes varying an audible tone between a pair 
of frequencies at a desired frequency, transmitting 
the variable tone energy for reproduction, nor 
mally preventing reproduction of the energy, de 
riving from the energy a voltage in response to 
the presence of said desired frequency, and Utiliz 
ing the derived voltage to render reproduction of 
said audible tone effective, 

4. In combination with reproducer circuit of a 
radio receiver of the type adapted to receive radio 
frequency carrier energy modulated by an audio 
tone whose frequency is Varied between a pair of 
limits at a, subaudible frequency, said receiver be 
ing adapted to feed to the reproducer circuit said 
frequency-variable audio tone for reproduction, a 
frequency discriminator network coupled to said 
reproducer circuit and adapted to derive energy 
of said Subaudible frequency from the frequency 
variable audio tone, rectifier means, responsive to 
said subaudible frequency energy, for deriving a 
control voltage therefrom, and means, responsive 
to said control voltage, for automatically impair 
ing the transmission of said audio tone to said dis 
criminator network, 

5. In combination with reproducer circuit of a 
radio receiver of the type adapted to receive radio 
frequency carrier energy modulated by an audio 
tone whose frequency is Varied between a pair of 
limits at a subaudible frequency, said receiver be 
ing adapted to feed to the reproducer circuit said 
frequency-variable audio tone for reproduction, 
a frequency discriminator network coupled to Said 
reproducer circuit and adapted to derive energy 
of said Subaudible frequency from the frequency 
variable audio tone, rectifier means, responsive to 
said Subaudible frequency energy, for deriving a 
control voltage therefrom, and means, responsive 
to said control voltage, for automatically impair 
ing the transmission of said audio tone to said 
discriminator network, said automatic means con 
currently rendering said reproducer circuit Opera 
tive to reproduce said audio tone. 

6. In combination With reproducer circuit of a 
radio receiver of the type adapted to receive radio 
frequency carrier energy modulated by an audio 
tone whose frequency is Varied between a pair of 
limits at a Subaudible frequency, said receiver 
being adapted to feed to the reproducer circuit 
said frequency-Variable audio tone for reproduc 
tion, a frequency discriminator network coupled 
to said reproducer circuit and adapted to derive 
energy of Said Subaudible frequency from the fre 
quency-variable audio tone, rectifier means, re 
sponsive to said Subaudible frequency energy, for 
deriving a control Voltage therefron, and means, 
responsive to said control voltage, for automati 
cally impairing the transmission of said audio tone 
to said discriminator network, and a frequency 
selective network coupling the discriminator net 
work output to said rectifier means, said selective 
netWork being tuned to said Subaudible fre 
quency. 

7. In combination with reproducer circuit of a 
radio receiver of the type adapted to receive radio 
frequency carrier energy modulated by an audio 
tone whose frequency is varied between a pair of 
limits at a Subaudible frequency, said receiver be 
ing adapted to feed to the reproducer circuit said 
frequency-Variable audio tone for reproduction, a 
frequency discriminator network coupled to said 
reproducer circuit and adapted to derive energy 
of said subaudible frequency from the frequency 
variable audio tone, rectifier means, responsive to 
said subaudible frequency energy, for deriving a 
control voltage therefrom, and means, responsive 
to said control voltage, for automatically impair 



4. 
ing the transmission of Said audio tone to Said 
discriminatornetWork, Said automatic means con 
currently rendering said reproducer circuit opera 
tive to reproduce said audio tone, and an auxiliary 
means for selectively maintaining said automatic 
means in said tone transmission-impairing condi 
tion. 

8. In combination with reproducer circuit of a 
radio receiver of the type adapted to receive radio 
frequency carrier energy modulated by an audio 
tOne Whose frequency is varied between a pair of 
limits at a subaudible frequency, said receiver 
being adapted to feed to the reproducer circuit 
said frequency-Variable audio tone for reproduc 
tion, a frequency discriminator network coupled 
to Said reproducer circuit and adapted to derive 
energy of said subaudible frequency from the fre 
quency-variable audio tone, rectifier means, re 
Sponsive to Said Subaudible frequency energy, for 
deriving a control voltage therefrom, and means, 
responsive to said control voltage, for automati 
cally impairing the transmission of said audio 
tone to Said discriminator network, said dis 
Criminator netWork being constructed and ar 
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ranged to double the frequency of said subaudible 
frequency energy, and a resistor-condenser net 
work, selective for said doubled frequency, cou 
pling the discriminator output and said rectifier 
eaS. 
9. In combination, a sound reproducer capable 

of reproducing audible tones of constant or vari 
able frequency within a given range, means nor 
mally preventing the reproduction by the repro 
ducer of tones in said frequency range, means re 
Sponsive to the reception of an audible tone whose 
frequency is varied within said range at a pre 
determined low rate of variation for rendering 
the reproducer effective to reproduce any tone 
within said range. 

10. In combination, means for generating an 
audible tone whose frequency is varied at a low 
rate, a Sound reproducer, means for preventing 
reproduction by said reproducer of said audible 
tone in the absence of said low rate variation, and 
means responsive to said low rate variation for 
permitting Said reproducer to reproduce said au 
dible tone. 

ELLISON S. PURINGTON. 

  


