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ABSTRACT: A theft prevention alarm system for use with an 
electrical appliance which includes a transmitter located 
within the appliance and which continuously generates an 
electrical signal of a predetermined frequency over the alter 
nating current power supply lines. A receiver is connected to 
the alternating current power supply and operates an alarm 
system when the electrical signal having the predetermined 
frequency can no longer be detected. 
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.1 APPLIANCE THEFT PREVENTION ALARM SYSTEM 

. The general object of this invention is to provide an alarm 
system to protect electrical ‘appliances from theft. Another ob 
ject is to provide-a system which is suf?ciently sophisticated to‘ 
foil even the most clever‘thief and‘yet is suf?ciently simple to 

\ install that‘ it can be installed and used by the average person 
in his home. Another object‘is to provide a system which can 
be built into‘an appliance by the‘manufacture and'marketed 
with the detection‘and alarm circuit described herein to pro 
vide "a built-in theft'protection system. 
The system described herein differs from and is an improve 

ment over the prior art (c.f. J. Schulein, U.S. Pat. No. 
3,41 1,150) in the following respects: 

1. Since the transmitter described herein is situated within 
the appliance to be protected,'the appliance can be plugged 
into any electrical outlet; This is clearly more desirable than a 
system such as that of Schulein'(in which a transmitter is con 
nected to a special wall outlet) because such a system protects 
only the‘appliance plugged into the specialwall outlet. The 
system described herein thus allows the appliances to be pro 
tected to be relocated without the necessity of reinstalling the 
transmitter. 

2. The installation of the transmitter within the cabinet of an 
appliance is suf?ciently simple that it can be performed by the 
average person with no special knowledge of electronics. This 
system can therefore be made available to the general public, 
whereas other systems, requiring modi?cations to household 
wiring, must be installed by experts. 

3. Since the transmitter is out of sight’ within the cabinet of 
the appliance, there is no unsightly and revealing evidence 
near the appliance indicating that it is protected. 

4. Since the receiver described herein is designed to work 
with batteries if the user so desired, the alarm system will func 
tion even if the thief attempts to foil'the alarm by shorting out 
the household power circuit. 
The system consists of two basic units, transmitter and 

receiver. The transmitter unit is placed within the cabinet of 
an electrical appliance and draws its power from the power 
cordthat serves the appliance. The‘device transmits a low 
level electrical‘signal with'a frequency in the range of 20 to 
400 kilocycles along the power cord which feeds the device. 
This signal is not transmitted throughthe air, and it is blocked 
by transformers. Therefore, its range is limited to the approxi 
mately six houses surrounding the stepdown transformer on 
the utility pole. The unit is transistorized and operates con 
tinuously as long as the appliance to which it is attached is 
plugged into a wall‘outlet. 
The receiving unit is plugged into a wall outlet. It detects the 

signal from the transmitter with a tuned circuit,‘ ampli?es it, 
and uses the ampli?ed signal to operate a relay. While the 
receiver is receiving a signal from the transmitter, the relay is 
“open.” If the receiver ceases to detect a signal from the trans 
mitter, the relay “closes” immediately. The relay, when 
closed, causes a standard burglar alarm bell to sound. A switch 
is provided on the unit which allows the user to select either of 
two operational modes: 

1. Auto reset: The alarm will cease to sound if the trans 
mitter is reactivated (i.e., by plugging the appliance to 
which it is attached back in). 

2. Manual reset: The alann cannot be stopped, once started, 
except by setting the'mode switch (15) on the receiver to 
“auto." 

The transmitters‘ and receivers would be produced in pairs, 
each pair consisting'of one transmitter and one receiver. Each 
pair might be tuned to operateat a slightly different frequency 
within the speci?ed frequency range. This is'to insure that the 
transmitter of one pair would not function with the receiver of 
another pair. (If it were not for this feature, it would be possi 
ble for a thief to buy a transmitter and exchange it for the one 3 
attached to the object of the theft, thereby foiling the alarm 
system.) 
Two accessories would be used in conjunction with‘ the 

transmitter. The television power plug accessory provides 
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2 
power to the transmitter enclosed in'the television cabinet 
from the power socket on the' back of the television'chassis} 
All televisions are provided‘ with a safety'in'terlock ‘which 
disconnects the power to the ‘set when the‘ back‘is removed‘. 
This accessory is plugged into the back of the chassis, and’the 
cabinet back is plugged'into it. The ‘accessory deli'v'e‘rs power 
to the transmitter. 1f the back of the‘television‘is removed; the" ' 
power to the transmitter is automatically cutoff. 
The appliance power patch‘ cord‘ accessory‘ is fori‘usewith" 

any electrical appliance. It is aipow'e‘r cord terminated at one’ 
end by a female jack connecting‘t'o the transmit't‘enaridiat'the 
other end by two small-alligator clips. The"transr‘nitter"is 
placed in the cabinet of the‘appliance, audit is attached to'th‘e" 
power source by means of the alligator‘ clips on the vpatch cord. 
The transmitter (FIG. 2) consists of a power" supply‘ l'-3' 

which drives an oscillator circuit 4-8," arid‘a capacitive 
coupling circuit 9-10 to couple the RF signal back into the ‘AC 
power lines. Power is supplied to‘ the‘transmitter through'the 
accessory plug 0. 
The transformer l steps‘down the“ voltagetroniv the 'AC" 

power line and isolates the‘ circuit from the AC line; The 
reduced voltage is recti?ed-to DC by the run-wavereen?ér 2, 
and the AC ripple is partially ?ltered out by 3. 

Initially‘, an electron current flows through the‘ transformer 
windings 6 and ‘through'the collector of the"‘transi'st'or 4Yto> 
ground. The transistor base bias is applied by means ‘of are? 
sistor 5. The current in _6 inducer an EMF in 7, resulting‘in a 
reduction of the base current ‘of the'transis‘to'r. The reduced 
current causes the collector current to drop, reducing th’e'cu'r'i 
rent through 6. The decrease in the current th'r'ouighi6'ind't‘rc‘es ‘ 
an EMF of opposite polarity in 7, thereby increasing thebas'e 
current. The increased base current causes an increase in’the" 
current through the collector and 6.'Thi's process then repeats ‘ 
itself as long as the power is supplied,‘ so that‘ani‘oscillating' 
current is set up in16. The frequency of the oscillations‘is 
determined by the tuned circuit'8.' _ 
The oscillating current‘ in 6 induces‘ ‘an oscillating‘vEMF in' 

the secondary windings 9 of the oscillator transformer. This‘ 
oscillating signal is coupled through‘the coupling‘capacitors' 1 ‘ 
back into the AC power line. _ 

The receiver FIG. 1 consists of a powe'r'supply- 1-3,5a dete'c-‘~ 
tor circuit 4-7, and‘ a two~transistor ‘ampli?ei'i'circuit‘ 8-“12~ 
which operates a relay 13. Power is supplied‘ to the" receiver 
directly from the AC line by means of the s'taiidard'AC line - 
plug 0. 
The transformer 1 steps ‘down thefvoltage 'fr'orn‘the' AC‘ 

power line and isolates the circuit from the'AC lineJThe' 
reduced voltage is recti?ed to DC by'the full-‘wav'e'recti?er 2 
and the AC ripple is partially ?ltered'out‘ by 3.'The ‘high-“i 
frequency signal from the transmitter is capacitatively‘coiipled' 
to the primary of the RF transformer 4. Thé‘tuned ‘circuit: 5 is“ 
adjusted by varying the capacitor to resonate at the frequency ‘ 
0f the transmitter. The oscillating current induced in' the reso 
nant circuit 5 is recti?ed by the diode‘6, and the ripple 'is’?l 
tered out by 7. 
The weak recti?ed signal from the detector circuit is ap 

plied to the base of the transistor 8,"whi'cli is biased by means" " 
of resistors 9—‘l0.'The transistor 8 amplifies the weak'aete‘erqr 
current, and the ampli?ed'current throughv the emitter-colicc-‘v 
tor circuit of 8 is applied to' the basetof 12, which further'arn-‘i 
pli?es the current. The current from the two-transistor ampli‘-' 
?er actuates a relay 13 which brea'ks the‘circuit leading to the" 
alarm. If the signalfrom the transmitter should cease, the‘curi 
rent in the relay would be greatly reduced, so that relay‘w‘ou‘ld ‘1 
close and complete the alarm circuit, thereby causing‘ vthe‘ 
alarm to sound. 
The latching relay 14 is used to cause'the alarrri'to continue“ 

to sound even if the transmitter is reactivated.‘To use the” 
latching relay, the mode selector switch ‘15 is'closed m‘aririiallyi'.i 
Then the alarm, once'started, will continuel't‘o sound until '15 is: ' 

opened or the power to the receiver'is‘disconnected. lfswitch 15 is open the alarm'will sound when the ‘transmitter‘si'gnaF' 

ceases, but the‘alarm will stop if the transmitter 'i‘s‘acuvarea 
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again. 16 is where receiver attaches to bell transformer or to 
batteries, and 17 is where receiver attached to alarm bell or 
buzzer. 

It is desired to secure by Letters Patent: 
1. A theft prevention alarm system for use with an electrical 

appliance comprising: 
a transmitter including a power plug for connection within 

the case of an electrical appliance to the alternating cur~ 
rent power cord of the electrical appliance, 

said transmitter including an oscillator operable by electri 
cal power supplied through the power cord of the ap 
pliance to generate an electrical signal of a predeter 
mined frequency, 

a transformer connected between said oscillator and the 
power cord to couple said electrical signal into the alter 
nating current power supply, 
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4 
a receiver including an isolation transformer for connection 

into the alternating current power supply remote from 
said appliance, 

a recti?er connected to said isolation transformer for 
providing DC bias voltage for said receiver, 

a tuned circuit tuned to said predetermined frequency, 
a second transformer for coupling said electrical signal hav 

ing the predetermined frequency to said tuned circuit, 
ampli?er means for amplifying the output from said tuned 

circuit, 
switch means operable by the output from said tuned cir 

cuit, and 
an alarm system operable in response to said switch means 

to provide an alarm indication when said receiver ceases 
to detect said predetermined frequency electrical signal. 


