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57 ABSTRACT 

An intrusion alarm having an audio oscillator capable 
of producing fixed or variable frequency tones 
wherein closing of an intrusion detection switch 
causes the oscillator to first deliver a fixed warning 
tone to a local loudspeaker, and after a time delay 
causes the oscillator to deliver a variable frequency 
alarm tone to the local and a remote loudspeaker in 
the event authorized deactivation of the alarm system 
does not take place before expiration of the time delay 
period. Fire and panic switches provide for immediate 
alarm tone signalling by bypassing the time delay cir 
cuit. 

10 Claims, 1 Drawing Figure 

60, I- WARIA BLE VARABLE 
WE WOLTASE FREQUENCY 
T SOURCE OSCATOR 

-62 

14 

20-f 

ME DELAY 
NETWORK 
0-55 SECONDS) 

OUTDOOR 
SPEAKER 

  

  

    

  

  



3, 683,346 PATENTED AUC 8 1972 

#| 

INVENTOR. 
CHARLES A. HORTON 

BY 

MICHAEL P. BRESTON 
A T TO RNEY. 

  

    

    

  



WARIABLE-TONEELECTRONICALARMSYSTEM 
This invention provides a variable-tone electronic 

alarm system capable of detecting the unauthorized 
entry into guarded premises as well as other undesired 
events such as fires, etc. The system includes a varia 
ble-frequency oscillator which generates a single 
frequency warning tone inside the guarded premises 
upon the closure of a detector switch. If after a 
predetermined time-delay interval the alarm system is 
not turned off, then the oscillator will produce a varia 
ble-frequency alarm tone both inside and outside of the 
guarded premises. 

BACKGROUND OF THE INVENTION 

One difficulty with known intruder detection systems 
is that while many of them are able to sound an alarm 
when an unauthorized entry takes place upon guarded 
premises, they do not effectively discriminate between 
an unauthorized entry and an authorized entry. As a 
result it is common for such systems to sound false 
alarms which are highly objectionable to neighboring 
apartment dwellers and even to the residential 
neighbors of the guarded premises. 
Another difficulty with conventional intruder detec 

tion systems lies in their relatively high cost and com 
plexity. 

SUMMARY OF THE INVENTION 
This invention provides a variable-tone intruder de 

tection system including a variable-frequency oscillator 
which, upon the closure of a detector switch, sounds a 
single-frequency or warning monotone having an inten 
sity which makes it audible primarily inside the guarded 
premises. The owner upon hearing the warning signal 
can, during a predetermined time interval, turn the 
system off in the event of a false warning signal. If the 
system is not turned off, the variable-frequency oscilla 
tor then generates a variable-frequency alarm tone 
which is radiated both indoors and outdoors to alert 
passerbys and neighbors of the occurrence of an emer 
gency. 

It is an object of this invention to provide an elec 
tronic intruder system which is not offensive to 
neighbors upon the occurrence of false alarms. 

It is another object of this invention to provide such 
an intruder system which is relatively inexpensive to 
manufacture, which is easy to install, and which 
requires a minimum of standby power. 

BRIEF DESCRIPTION OF THEDRAWING 

In the drawing the sole FIGURE shows in block dia 
gram form a preferred embodiment of the present in 
vention for first generating an indoor warning audio 
signal and then an alarm signal. 

In the drawing the electronic intruder system is 
generally designated as 10 and includes a first pair of 
terminals 12 and 14 and a second pair of terminals 1660 
and 18. Between terminals 12 and 16 is a conductor 17 
and between terminals 14 and 18 is a conductor 19. 
Terminal 14 is connected to ground 20. Connected in 
parallel-circuit arrangement across lines 17 and 19 are: 
a variable-voltage source 22, a variable-frequency 
oscillator 24, an audio amplifier 26, and a time-delay 
network 28. 
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The variable-voltage source may be a saw-tooth 

oscillator having a voltage-control terminal 30. When a 
suitable voltage is applied to terminal 30, the voltage 
on terminal 30 will vary between an upper level 23 and 
a lower level 25 following a saw-tooth waveform 27. 
Terminal 30 is connected to a frequency-control ter 

minal 34 in the variable-frequency oscillator 24. Oscil 
lator 24 provides to its output terminal 36 a single 
frequency or monotone 37, say on the order of 1,000 
Hz. On the other hand, when the saw-tooth waveform 
27 is applied to the frequency-control terminal 34, 
oscillator 24 will generate an audio alarm signal having 
a frequency range, say between 300 to 3,000 Hz, herein 
called the "variable-tone'39. 
The output terminal 36 from the variable-frequency 

oscillator 24 is coupled to the input terminal 38 of the 
audio amplifier 26 having an output terminal 40. 
Hence, either the monotone or the variable tone will 
appear at the output terminal 40 depending on the na 
ture of the signal applied to the input terminal 38 of the 
audio amplifier 26. 
Connected in parallel-circuit arrangement between 

terminal 40 and ground 20 are: a first sound producer 
such as an indoor speaker 42, and a second sound 
producer such as an outdoor speaker 44. In series with 
speaker 44 are a pair of relay terminals 46, 48 which 
are controlled by a DC relay 50. Relay 50 is connected 
between the cathode 52 of a silicon-controlled rectifier 
(SCR) 51 and grounded terminal 18. A conductor line 
54 also connects cathode 52 to the voltage-control ter 
minal 30 for a purpose subsequently explained. 
To energize the alarm system 10 there is provided a 

DC battery 60 having its negative terminal 62 con 
nected to ground 20 and its positive terminal 64 con 
nected to a transmission line 66 through an ON-OFF 
power switch 68. Transmission line 66 includes a plu 
rality (only two are shown) of normally OFF detector 
switches 70 which are placed in conventional manner 
around monitored objects such as doors, windows, 
safes, etc. 

Also connected between the positive terminal 64 and 
the gate 65 of SCR 51 is an auxiliary transmission line 
72 which may include a thermal switch 74, a panic but 
ton 76, etc., both normally OFF. The anode 67 of SCR 
51 is connected to terminal 16. Gate 65 is connected to 
the gate 69 of another SCR 71, whose anode 73 is con 
nected to terminal 64 via switch 68, and whose cathode 
75 is connected to terminal 12. 

In operation of the alarm system 10, when the owner 
desires for the system 10 to survey the guarded 
premises he closes switch 68. When an unauthorized 
entry occurs, one or more of switches 70 will close, 
thereby applying the battery voltage to gate 73, firing 
SCR 71, and energizing lines 17 and 19. This energizes 
the variable-voltage source 22, the variable-frequency 
oscillator 24, the audio amplifier 26, and the time-delay 
network 28. Accordingly, oscillator 24 will produce its 
monotone or single-frequency warning signal 37. The 
warning signal 37 after being amplified by the audio 
amplifier 26 is applied to speaker 42 for sounding an in 
door warning signal throughout the guarded premises. 
Upon hearing the warning signal, the owner can, within 

5 a predetermined time-delay interval, turn off the power 
switch 68 thereby de-energizing the alarm system 10. 
This is normally done when the warning signal 37 is 
knownto be a false alarm. 
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If on the other hand the owner does not turn off 
power switch 68, then after the predetermined time in 
terval, which in a preferred embodiment could be ad 
justed in the time-delay network 28 between 0 and 55 
seconds, the gate 65 will receive a voltage from and 
through the time-delay network 28. This voltage will 
fire the SCR 51 thereby energizing relay 50 and closing 
contacts 46, 48. Upon closing of relay contacts 46 and 
48, the outdoor speaker 44 becomes connected to the 
output terminal 40 of the audio amplifier 26. At the 
same time as relay 50 becomes energized, the voltage 
which appears on cathode 52 is also applied via auxilia 
ry line S4 to the voltage-control terminal 30 of the vari 
able-voltage source 22. The voltage on terminal 30, 
and hence on terminal 34, starts oscillating as shown by 
the saw-tooth signal 27. The saw-tooth signal 27 which 
is applied to the frequency-control terminal 34 causes 
the variable-frequency oscillator 24 to produce the 
variable-frequency signal 39. Signal 39 after being am 
plified by the audio amplifier 26 becomes applied to 
both speakers 42 and 44 for sounding an alarm both in 
doors and outdoors of the guarded premises. 
The auxiliary line 72 also allows the use of the alarm 

system 10 for heat or fire detection, as well as for the 
detection of other monitored conditions. When, for ex 
ample, a heat detector switch 74 closes, then the bat 
tery voltage is applied directly to gates 65 and 69 
thereby causing, in a manner previously explained, the 
generation of the variable tone 39 by the variable 
frequency oscillator 24. After the battery voltage is ap 
plied to gates 65 and 69, relay 50 becomes energized 
thereby closing relay contacts 46 and 48. Accordingly, 
the amplified, variable-frequency alarm signal 39 
becomes instantaneously (without delay) applied both 
to the indoor and outdoor speakers 42 and 44 for 
sounding an alarm in the event of a fire or other moni 
tored condition. 
While this invention has been described in connec 

tion with a specific embodiment and with a presently 
preferred arrangement of parts, it will be apparent to 
those skilled in the art that modifications may be made 
therein, and it is intended for all such modifications to 
fall within the scope of the claims attached hereto. 
What I claim is: 
1. A variable-tone electronic alarm system compris 

1ng: 
a pair of terminals; 
a variable-voltage source having a voltage control 

terminal; 
a variable-frequency oscillator having a frequency 

control terminal, said oscillator producing a warn 
ing signal in the absence of a signal applied to said 
frequency-control terminal, and producing a varia 
ble-frequency alarm signal when a signal is applied 
to said frequency-control terminal; 

a time-delay network having an output terminal; 
means connecting said variable-voltage source, said 

variable-frequency oscillator, and said time-delay 
network in parallel circuit arrangement across said 
pair of terminals; 

means connecting the output of said variable-voltage 
source to said frequency-control terminal to con 

4. 
trol the frequency of said variable-frequency oscil 
lator; 

means connecting the output terminal of said time 
-network to said RES -control terminal to 5 allow the output of said variable-voltage source to 

vary between predetermined levels thereby caus 
ing said variable-frequency source to generate said 
variable-frequency alarm signal; 

a first sound producer; 
means connecting said first sound producer to the 
output circuit of said variable-frequency oscillator 
to sound said warning signal and said alarm signal; 

a source of DC power; 
a transmission line including at least a first normally 
open detector switch for coupling said DC power 
source to said pair of terminals; and 

said warning signal being generated upon the closure 
of said detector switch, and said alarm signal being 
generated after a predetermined time interval 
from the time of closure of said detector switch as 
determined by said time-delay network. 

2. The system of claim 1 and further including: 
a second sound producer, 
means including a pair of normally-open relay con 

tacts for connecting said second sound producer in 
parallel-circuit relationship with said first sound 
producer; and 

a relay connected in the output circuit of said time 
delay network for closing said relay contacts after 
said predetermined time interval. 

3. The system of claim 2 and further including a 
power amplifier connected to the output of said varia 
ble-frequency oscillator and to said first and second 
sound producers to amplify the signals generated by 

35 said variable-frequency oscillator. 
4. The system of claim 3 wherein said warning signal 

has a single frequency. 
5. The system of claim 4 wherein said alarm signal 

has a variable frequency. 
6. The system of claim 5 wherein said first sound 

producer is positioned inside premises guarded by said 
alarm system. 

7. The system of claim 6 wherein said second sound 
producer is positioned outside said guarded premises. 

8. The system of claim2 and further including: 

O 
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20 

25 

30 

40 

45 a second transmission line comprising at least a 
second normally open detector switch; and 

said second transmission line being connected 
between said DC power source and said voltage 

50 control terminal thereby simultaneously energiz 
ing said relay and causing said variable-frequency 
oscillator to generate said variable-frequency 
alarm signal immediately after said second detec 
tor switch is closed in response to a monitored 
condition. 

9. The system of claim8 wherein, 
said second transmission line includes a silicon-con 

trolled rectifier. 
10. The system of claim 1 wherein, 
said transmission line includes a silicon-controlled 

rectifier. 
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