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(57) ABSTRACT 

An alarm system is disclosed for providing an audible 
signal, incorporating a pressurized vessel for supplying 
fluid to a sonic horn under control of an electrical sys 
tem and a solenoid valve. As disclosed, the electrical 
system incorporates independent a.c. and d.c. power 
arrangements for energizing the valve as well as the 
remainder of the control system. A trigger circuit is 
actuated by a receiver and a remotely located trans 
mitter, to initiate operation, which in the disclosed 
embodiments involves a compound pattern or cycle 
for more effective use of the fluid and to increase the 
severity of the signal as human stimulus. As disclosed, 
the system also incorporates heater means for main 
taining the pressure structure operative over an ex 
tended interval of time. 

4 Claims, 3 Drawing Figures 
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ELECTRICALLY.CONTROLLED ALARM SYSTEM 

BACKGROUND AND SUMMARY OF THE 
INVENTON 

Over the years, many different structural forms of 5 
alarms have been proposed, as for indicating the pres 
ence of an intruder. Conventionally, the desirable char 
acteristics for such structures, in addition to economy 
and reliability, include compact size, ease of installa 
tion, effectiveness of signal, control of signal duration 10 
and flexibility of use. Generally, in spite of the several 
previously proposed structures, a need continues to 
exist for an improved alarm system within these consid 
erations. 
One of the difficulties of prior alarms has been the 15 

lack of a truly effective and enduring audio stimulus. 
For example, electrically powered signal devices tradi 
tionally involved an economic compromise between 
cost and effectiveness. For example, as one extreme, 
small battery-operated alarms have been proposed 20 
which provide a relatively low-level sound signal that 
may be ineffective to summon assistance or deter an 
intruder. At the other extreme, expensive, high-power 
electrical systems have been proposed as alarm signal 
devices. However, such systems also may fail to provide 25 
an effective stimulus to a human intruder. That is, 
human senses tend to become insensitive to sonic sig 
nals after a brief interval of operation. Accordingly, a 
need exists for an improved sonic alarm system that will 
continue to provide an effective and enduring stimulus, 30 
as to summon assistance or cause an intruder to with 
draw. 
Generally, the present invention contemplates an 

alarm system utilizing fluid under pressure to actuate a 
horn under the control of an electrical system and a so 
lenoid valve structure. The electrical system incorpo 
rates a trigger circuit means for initiating operation 
upon the occurrence of an intruder signal which may 
be provided from a remote location by a radio transmit 
ter operating a receiver in the proximity of the alarm 
unit. The electrical system also incorporates oscillation 
means to provide cyclic or compound cyclic operating 
patterns serving to conserve the power fluid for most 
effective operation as well as increasing the effective 
ness of the signal as a human stimulus. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings, which constitute a part of this speci 

fication, an exemplary embodiment demonstrating var 
ious objectives and features hereof is set forth, specifi 
cally: 
FIG. 1 is a perspective view of an apparatus in accor 

dance with the present invention fragmentarily sec 
tioned to illustrate certain components therein; 
FIG. 2 is a partly sectioned elevational view of a com 

ponent part of the system of FIG. 1; and 
FIG. 3 is a schematic and block diagram of the elec 

trical structure embodied in the system of FIG. 1. 
DETAILED DESCRIPTION OF THE 60 
ILLUSTRATIVE EMBODIMENT 

As required, a detailed illustrative embodiment of the 
invention is disclosed herein. However, the embodi 
ment merely exemplifies the invention which may, of 
course, be constructed in various other forms, some of 
which may be radically different from the disclosed il 
lustrative embodiment. Yet, the specific structural and 
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2 
functional details disclosed herein are representative 
and in that regard provide a basis for the claims herein 
which define the scope of the present invention. 

Referring initially to FIG. 1, the alarm system is de 
picted to include two remotely located units, specifi 
cally, a transmitter 12 and an alarm unit 14 (incorpo 
rating a receiver). The transmitter 12 may comprise 
any of a variety of conventional self-contained radio 
transmitters for providing a signal to a receiver (not 
shown in FIG. i.) located within an electrical package 
16 for completing an electrical circuit, e.g., providing 
a switch closure. For example, the transmitter 12 and 
the cooperative radio receiver provided in the electri 
cal package 16 may comprise FSK (frequency shift 
keyed) units as well known in the prior art. 
Generally, upon actuation of the transmitter 12 

(manually or automatically as described in detail be 
low) the electrical package 16 actuates a solenoid valve 
18 in a cyclic operating pattern. The valve 18 is con 
nected between a pressure vessel 20 and a gas-operated 
horn 22 as described in detail below. As a conse 
quence, the alarm unit 14 provides an effective sonic 
human stimulus which endures for a substantial inter 
val. 
Considering the system in somewhat greater detail, 

the transmitter 12 may be embodied in a relatively 
small housing 24 which may be conveniently carried by 
a person. A push button 26 is incorporated in the trans 
mitter 12 for actuating the device to command the op 
eration of the alarm unit 14. Accordingly, a person, 
having control of the transmitter 12, may simply de 
press the button 26 as for example from any location 
in a home, to actuate the alarm unit 4 for providing 
an effective alarm signal. 

In some situations, it may be desirable to automati 
cally actuate the transmitter 12. To accommodate such 
situations, an electrical receptacle 28 is provided in the 
housing 24 whereby the transmitter 12 may be con 
nected to any of a variety of switching structures. Spe 
cifically, for example, window, door, light-actuated or 
other switches may be connected to the transmitter 12 
through the receptacle 28 to automatically actuate the 
transmitter and thereby activate the alarm unit 14. 
While the transmitter 12 is portable to the extent of 

being convenient to personally carry, the alarm unit 14 
will normally be somewhat-permanently installed. Usu 
ally, although not necessarily, the alarm unit 14 will be 
located adjacent to a source of alternating-current 
power which is provided to the unit 14 through a cord 
30. As indicated, such power is not required and in that 
regard, the unit 14 incorporates a battery pack (in the 
electrical package 16) as disclosed in detail below. 

Generally, it may be desirable to embody the alarm 
unit 14 in a sturdy housing 32 which will be durable and 
relatively tamperproof. The housing 32 contains the 
electrical package 16 as indicated above, which may be 
fixed in position and may include the battery pack and 
the electrical control system as well as the receiver, as 
considered in detail below. An electrical cable 34, from 
the electrical package 16 extends to the solenoid valve 
18 which is pneumatically connected between a pres 
sure vessel fitting 38 and the horn 22. The solenoid 
valve 18 for example may comprise an integral unit as 
commercially available, incorporating a valve and ac 
tuating-coil structure. The pressure vessel fitting 38 
provides pneumatic connection into the communica 
tion vessel 20 and will be considered in greater detail 
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below. The vessel 20 may take a variety of forms, spe 
cifically including a commerically available can con 
taining fluid (Freon) under pressure and for releasing 
the fluid in a gaseous form, under control of a pin 
actuated valve constructed within the pressure vessel 
20. 
Upon release of fluid from the pressure vessel 20, in 

addition to actuating the horn 22, the expanding gas 
also provides substantial refrigeration. As a conse 
quence, the vessel may cool to a very-low temperature, 
with the result that it "freezes,' substantially cutting off 
the fluid flow therefrom. In the present system, an elec 
trical heater is incorporated for maintaining the pres 
sure vessel 20 above the "freezing' temperature. Spe 
cifically, a pair of electrical-resistance heating bands 40 
and 42 extend about the cylindrical surface of the ves 
sel 20, and are held in position by electrically insulating 
fasteners 44. Electrical cables 46 couple the bands 40 
and 42 to the electrical package 16 from which the 
bands are energized during an interval when the alarm 
unit is operated. The bands 40 and 42 comprise resis 
tors for converting electrical energy into heat to main 
tain the temperature of the vessel 20 above “freezing.' 
Separate bands 40 and 42 are provided for the separate 
utilization of direct current and alternating current en 
ergy as described in detail below. 

In view of the above structural description of the 
alarm system, a complete understanding thereof may 
now be best accomplished by considering an exemplary 
installation of the system and its functional operation. 
As indicated above, the transmitter 12 may either be 
carried by an individual for conveniently providing an 
alarm or may be connected to an auxiliary switch struc 
ture (not shown) by the utilization of the receptacle 28. 
Normally, the alarm unit 14 will be somewhat-more 
permanently installed in a convenient obscure location. 
Generally, the cord 30 will be connected to a source of 
alternating-current energy whereby the battery pack is 
maintained and alternating-current drive power is pro 
vided. Additionally, the alarm unit 14 may be em 
ployed to accomplish other signals. Specifically, a re 
ceptacle 50 in a panel 51 is connected through a cable 
52 to the electrical package 16. Functionally, the re 
ceptacle 50 provides a closed circuit at a time when the 
alarm unit is active. Accordingly, a light or various 
other signal structures may be connected to the recep 
tacle 50 for energization concurrently with the opera 
tion of the alarm unit, as explained in detail below. 
With the system installed, it requires substantially no 

further maintenance or service. Upon actuation by the 
transmitter 12, the electrical package 16 passes from its 
quiescent state to accomplish a number of operations. 
Specifically, the electrical package 16 actuates the so 
lenoid valve 18 through the cable 34 permitting the 
passage of fluid (normally in a gaseous form) from the 
pressure vessel 20 to drive the horn 22. As described 
in detail, the valve 18 is operated in a cyclic pattern to 
maintain an effective human stimulus and/or conserve 
fluid from the vessel 20. 
During the operating interval, the electrical package 

16 also provides both alternating-current and direct 
current energy to the heating bands 40 and 42 which 
in turn maintain the temperature of the pressure vessel 
above the freezing level. Still further, as indicated 
above, the electrical package 16 also provides a closed 
circuit at the receptacle 50 as to operate a light or other 
signal apparatus. 
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4 
In the event that the alarm unit 14 is isolated from 

alternating-current power (for any reason) the unit 
continues to remain fully operative powered by the bat 
tery pack incorporated in the electrical package 16 as 
considered in detail below. 

It is to be understood that the operation of the alarm 
unit 14, once initiated by a brief depression of the push 
button 26 (or through the receptacle 28) remains oper 
ative for an extended time interval. That is, after re 
lease of the button 26, the alarm unit 14 continues to 
provide an effective alarm. That alarm is halted only 
after an extended interval when the energy in the pres 
sure vessel 20 is exhausted or under manual control by 
use of a key 54. Specifically, the key 54 is matingly re 
ceived in a lock switch 56 (panel 51) which is con 
nected to the electrical package 16 through the cable 
52. As described in detail below, actuation of the lock 
switch 56 by the key 54 resets the unit to quiescent 
State. 
Considering the structure in somewhat greater detail, 

reference will now be made to FIG. 2 showing details 
of the fluid-flow passage. Specifically as illustrated, the 
pressure vessel fitting 38 receives the pressure vessel 20 
and is connected through a duct 58 to the solenoid 
valve 18 which is in turn connected through a duct 60 
to the horn 22. The fitting 38 may be machined, cast 
or otherwise formed to provide a chamber 62 for com 
munication with the vessel 20. A valve-actuating pin 64 
is seated in a bore 66 within the fitting 38 for opening 
the mating valve within the pressure vessel 20. A pas 
sage 67 extends from the space 62 to a normally ex 
tending passage 68 which threadably receives the duct 
58. The opposed end of the duct 58 is threadably re 
ceived in the valve portion 70 of the solenoid valve 18 
for communication through the duct 60 to the horn 22. 
The solenoid valve 18, as previously indicated, incor 
porates an operating coil 72. 
Considering the electrical aspect of the system, refer 

ence will now be made to FIG. 3 illustrating the trans 
mitter 12 and the components of the electrical package 
16 in detail along with the other electrical components. 
As previously indicated, the receiver 80, upon actua 
tion by the transmitter 12, provides the closure of a 
switch 82 (indicated in phantom). The receiver is pow 
ered by a battery pack 84 which is connected in a loop 
with a.c. input terminals 86, a limiting resistor 88 and 
a rectifier 90. Consequently, alternating (rectified) and 
direct power sources are connected in parallel to drive 
the receiver 80 and additionally to supply power 
through a controlled rectifier 92 (SCR) and the nor 
mally closed lock switch 56 to a power bus 94. 
The controlled rectifier 92 receives a switching input 

through a resistor 96 from the switch 82. Accordingly, 
upon closure of the switch 82, the controlled rectifier 
92 becomes conductive and continues to conduct until 
the lock switch 56 is opened to interrupt the flow of 
current to the bus 94. 
Upon being energized, the bus 94 in turn energizes 

the solenoid valve 18 (symbolically represented) and 
the similarly represented d.c. heater 98 and the a.c. 
heater 100 (embodying the bands 40 and 42 (FIG. 1)). 
The solenoid valve 18 is energized in a cyclic manner 
as by the operation of a pair of multivibrators 102 and 
104 which function to control a power transistor 106. 
Alternate modes are provided for the operation of the 
system, depending upon whether a control switch 108 
is open or closed. 
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The function of the multivibrators 102 and 104 in the 
control system is to cycle the operation of the alarm in 
two specific aspects: (1) to accomplish a psychological 
effect in accordance with normal human senses of per 
ception and (2) to increase the interval of operation by 
the conservation of the pressurized gas drawn from the 
source. With regard to the conservation of energy, the 
alarm may be provided for a prolonged interval by a 
cycle which is audibly presented as a dis-continuous 
sound. For example, it has been found desirable to pro 
vide a signal which is "on' for approximately one-third 
of a second and "off" for approximately one-half sec 
ond in a cyclic pattern. That is, the effectiveness of 
such a signal is substantially as great as a continuous 
signal. Such cyclic operation is accomplished by the 
multivibrator 102, during the interval when the switch 
108 is open. 
Another aspect of cyclic operation relates to the 

physiological effect upon the human senses of percep 
tion. Specifically, on the application of an intense 
sound to the human ear, an involuntary reaction rap 
idly diminishes the sensitivity of the ear somewhat in 
the fashion of an automatic volume control. However, 
the reaction is not instantaneous and, accordingly, it 
has been determined that by providing a cyclic signal 
of between 45 and 60 cycles per second, the effect is 
more enduring. It is exceedingly difficult for a person 
to ignore such a signal. The multivibrator 104 operates 
on a 45 hertz frequency to accomplish the psychologi 
cal cycle. 
Energization of the bus 94 (assuming the switch 108 

is open) actuates the multivibrator 102. The multivi 
brators 102 and 104 are free-running units, for exam 
ple, multivibrator 102 operating on a period of one-half 
second "off" and one-third second "on." During the 
"on' interval, the multivibrator 104 is operated at a 
higher frequency, e.g., 45 hertz. As a consequence, the 
output from the multivibrator 104 applied to the power 
transistor 106 consists of a burst of 45 hertz pulses 
which burst has a duration of one-third second. There 
after, the transistor 106 receives no signal second. The 
compound cycle is repeated indefinitely. 

In view of the above preliminary description of the 
electrical structure of FIG. 3, the operation thereof 
may now be directly explained. Assume that a cycle of 
operation is initiated by the transmitter 12 actuating 
the receiver 80 to close the switch 82. As a conse 
quence, the controlled rectifier 92 is triggered through 
the resistor 96 providing direct current to the bus 94. 
It is to be noted that, direct current is provided from 
both the battery 84 and the terminals 86. Conse 
quently, withdrawing the application of a.c. power to 
the terminals 86 has no effect upon the operation. It is 
also noteworthy that the power arrangement affords 
the battery 84 in a continuously charged state. 
Upon energization of the bus 94, the multivibrators 

102 and 104 become cyclically operative to drive the 
transistor 106 and actuate the solenoid valve 18. Also, 
the current is supplied to the d.c. heater 98 which em 
bodies the resistance heating band 40 to warm the pres 
sure vessel 20. Additionally, the d.c. power is available 
at terminals 109 for an external device (receptacle 50, 
FIG. 1). Finally, the potential in the bus 94 also triggers 
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6 
a controlled rectifier 110 (SCR) thereby providing di 
rect current from the terminals 86 through the a.c. 
heater 100. Accordingly, the heater 100 (incorporating 
the band 42) also functions to warm the pressure vessel 
20. 
Considering the operation of the solenoid valve 18 in 

greater detail, when the power transistor 106 is ren 
dered conductive, the coil 72 opens the valve 70 to pro 
vide the flow of gas as described in detail above. The 
cyclic operation of the multivibrators 102 and 104 re 
sults in a compound cycle that endures either until the 
supply of fluid power is exhausted or the unit is 
switched off by use of the key 54 (FIG. 1). Specifically, 
with the key 54, the switch 56 may be opened inter 
rupting the primary current through the controlled rec 
tifier 92 which as a consequence stops conduction, 
until or unless another trigger signal is received from 
the receiver 80. It is to be noted that the controlled rec 
tifier 110 operates during half cycles of the applied 
alternating-current energy and, as a consequence of de 
energizing the bus 94, is promptly cut off to halt further 
energization of the a.c. heater 100. 
The heaters 98 and 100 are effective to maintain the 

pressure vessel 20 above the “freezing' level. Accord 
ingly, the system will continue to operate (unless reset) 
during a prolonged interval while the vessel 20 is com 
pletely exhausted. Thus, the present system is deemed 
to provide a very effective signal while utilizing an eco 
nomical and practical structure. Of course, various em 
bodiments departing from that disclosed herein will be 
readily apparent to those skilled in the art. Accord 
ingly, the scope hereof is deemed to be in accordance 
with the claims as set forth below. 

I claim: 
1. An alarm system comprising: 
a gas-operated warning signal means for providing a 
perceivable signal; 

gas-pressure energy means for providing gas under 
pressure for actuating said warning signal means; 

valve means for connecting said energy means to said 
warning signal means; 

actuating means for opening said valve means to 
apply gas under pressure from said energy means 
to said signal means; and 

control means for said actuating means to operate 
said actuating means to open said valve means in 
a multiple-cycle pattern wherein an operating cycle 
includes time-spaced operating intervals of less 
than 5 seconds duration, during which said valve 
means is opened and closed at a frequency of be 
tween 45 and 60 times per second. 

2. An alarm system according to claim 1 wherein said 
valve means comprises a solenoid-operated valve and 
said control means comprises an electrical system for 
providing electrical signals in accordance with said op 
erating cycle. 

3. A system according to claim 2 wherein said control 
means includes at least one multivibrator means for 
providing said electrical signals. 

4. A system according to claim 3 further including 
manual switch means for controlling the operation of 
said control means. 

s s : 


