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This invention relates to electric signaling sys 
tems generally and more particularly to alarm 1 
systems of the type which are sensitive to changes 
of electrical capacity and which are particularly 
adapted to detect alarm conditions such as ilres 
or the approach of an unlawful intruder to an ob 
ject or place to be protected. 
This application is a division of our copending , 

application Ser. No. 330,464, tiled April 19, 1940, 
for Alarm systems, Patent No. 2,343,987, issued. 
March 14, 1944. 
This invention contemplates the'use of what is 

known as a capacity alarm system for property 
protection and intruder' detection within a sub 
scriber’s premises wherein the approach of an un 
lawful intruder or the occurrence o! any danger 
ous condition disturbs the balance or some other 
condition within the protective circuit by means 
of changes in electrical capacity. The circuit then 
transmits a signal to an alarm device which may 
be located Within the subscriber’s'premises or at 
a central station. In the capacity alarm system 
it is only necessary to provide an antenna at the 
place to be protected, such an antenna being easy 
to conceal and substantially trouble proof. .Such 
systems thereby obviate the necessity of using 
contact detecting devices or other mechanical and 
electrical devices which are disturbed by loca-l con 
ditions such as heat, weather or various forms of 
tampering. 
A further advantage of such a system is that 

a minimum amount of equipment is necessary. 
In the usual form of burglar alarm systems, a 
large amount of wiring must be installed, such wir 
ing becoming useless for other purposes, whereas 
the equipment necessary to carry out this inven 
tion requires a minimum amount of wiring and 
permits numerous successive installations of a 
single system. 
Previous systems of this character have been in 

herently subject to defeat in various ways and 
have also had the disadvantage that their sensi 
tivity is affected by temperature and humidity 
conditions. ì 

Previous capacity alarm systems have also been 
deficient in that no means has been provided for 
testing the circuit when it is put into operation 
whereby the subscriber for alarm service has not 
been able to ascertain Whether or not his system 
is operative. Capacity alarm systems can be com 
pensated to overcome small changes in weather 
conditions or other local conditions which might 
render the system inoperative or out of balance 
but the fact still remains that such systems some 
times require slight adlustment in order to ob 
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tain high quality operation. Therefore it is not 
only necessary to provide the central station oper 
ator with a testing means at the central station 
whereby he can supervise the remote> detecting 
apparatus but the unskilled subscriber himself 
must be provided with a simple and yet effective 
testing circuit whereby he may be'certain that the 
detection system will operate, in case of need, in 
the manner in which it was intended to operate. 

Accordingly the principal object of this inven 
tion is to provide an improved alarm system. 
Another object of this invention is to provide an 

improved capacity alarm system. 
Still another object of this invention is to pro 

vide an improved alarm system of the capacity 
type- which is extremely sensitive and which can 
not be defeated. 
A further object of the invention is to provide 

a system of the capacity type which may be tested 
by the subscriber and by the central station oper 
ator. 

Still another object of this invention is to pro 
vide an alarm system of the capacity type which 
is extremely sensitive and which may be tested 
by an unskilled operator with a simple testing 
equipment. - 

Further objects and advantages of this inven 
tion will be obvious to those skilled in the art 
from an inspection o1 the accompanying specifica 
tion and drawing, wherein 

Fig. 1 is a circuit diagram of one modiñcation 
of this invention, and 

Fig. 2 is a circuit diagram of a further modifica 
tion of this invention wherein an extremely sensi 
tive circuit is illustrated. 
Referring to Fig. 1 of the drawing, the protected 

objectis'shown in the form of a safe or cabinet I. 
This protected object may take the form of any 
desired device or area which it is desired to pro 
tect, the safe being shown for purposes of illus 
tration only. The protective circuit, located in a 
subscriber’s premises, is made up of a capacity and 
inductance bridge and a vacuum tube oscillator >lll 
which is connected to the protected safe I and the 
bridge circuit by means of the antennae 2 and 3. 
This connection is shown by way of example only 
as it is also feasible to protect an object or area 
by means of a loop antenna. The bridge circuit 
comprises an adjustable condenser 5 in one arm 
thereof, an inductance 6 in another arm thereof, 
and inductance 1 `in the third arm vof the bridge. 
The fourth arm of the bridge is the capacity 8 
which is the capacity to ground of the safe I. 
. The grid circuit of the tube Il) is connected to 
the antenna 2 through coupling resistor II and 
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condenser I2 while the filament of tube I0 is con 
nected to the grid circuit through resistor I4. 
The bridge circuit is connected to the filament 

of tube I0 by means of conductor I6 and is cou 
~ pled to the input of vacuum tube I8 by means 
of condenser I9 and the inductance 20. vThe plate 
circuit of tube I0 includes the condenser 22 and 
inductance 23, the condenser 22 maintaining the 
plate at ground potential and 1809 out of phase 
with the potential on the grid. The significance 
of this particular feature will be explained later 
on in the description. The potential which aD 
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pears across the coil 20 is rectified lin the grid ' 
circuit of tube I8 by the grid leak 24'and con 
denser 25 whereby a direct current potential biases 
the grid circuit of tube I8. 
The output of tube ïI8 is connected to a local 

>alarm relay 26 which controls the alarm Ídevice 
28 at a central ofiice by means of contact 2l and 
transmission line 48. A “day`and night” switch 
49 `is shown in the “night" position but during 
business hours it is thrown to the ground contact 
to provide test facilities. In view of changing 
weather conditions and changing electrical con 
ditions in the vicinity of the detecting apparatus, 
a testing circuitis provided having such charac 
teristics that it can be operated satisfactorily by 
the person subscribing to the protection service. 
Such persons are usually unskilled in the signal 
ing art and therefore it is necessary to provide 
simple, yet adequate, testing circuits for indicat 
ing whether or not the circuit is in operative con 
dition or whether it is too sensitive or not sensi 
tive enough. Therefore, the buzzer 30 is pro 
vided in the subscriber’s premises for indicating 
the condition of relay 26, or in other words, for 
indicating whether or not the alarm device 28 
is operating. This indicating buzzer 30 may be 
used for indicating an alarm condition or for in 
dicating lack of sensitivity, as explained later. A 
condenser 32 which is the equivalent of the ca 
pacity of a person approaching the protected safe 
or other object I is included in the test circuit. 
Contacts 33 of switch 34 connect the condenser 32 
across the bridge circuit. Lamp 36 is provided for 
indicating too much sensitivity, contacts 35 of 

i switch 34 connecting the signal lamp 36 in series 
with a source of alternating current 38 and the 
contacts 4I of relay 40 which is connected in series 
with the relay 26 and battery 43. 

It is also important that the central station 
v operator be enabled to test the circuit and there 
fore a switch 45 'in series with battery 46 estab 
lishes a circuit through the transmission line 43 
to relay 50 which connects condenser 32 in the 
bridge circuit through contact 5I. , 
The circuit described above is intended for 

installation in stores or other commercial estab 
lishments which are under the supervision of 
persons unskilled in the art of signaling and it is 
important that they be enabled to determine posi 
tively whether or not their burglar protection sys 
tem, is operating properly. This type of burglar 
alarm system is normally inactive or disconnected 
throughout the normal business hours of the pro 
tected establishment and therefore at closing time 
the proprietor operates switch 34 to close contacts 
33 which connect the condenser 32 to ground to 
simulate thereby the approach of a person to the 
protected object I. If the condenser 5 is properly 
adjusted, the bridge circuit will be normally un 
balanced and there is a potential difference be 
tween the grid and cathode tube I6, this potential 
being 180° outvof phase with respect to the p0 
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tential between cathode and plate which is kept 
at ground potential by condenser 22. Therefore, 
oscillations are maintained between> grid and 
cathode of the tube I0 which appear across coils 
6 and 1 and a potential is built up across the coil 
20 whereby the tube I8 is biased by its grid in 
'such a manner that its output is substantially 
zero. When condenser 32 is inserted across the 
bridge circuit, the bridge will become balanced 
and there will not be any oscillating potential be 
tween the grid and cathode of tube I0. There 
will be no feedback from the plate to the grid 
circuit and thus the tube I0 will no longer oscillate 
and the bias on tube I8 is reduced to zero. When 
the bias of tube I8 is reduced to zero the current 
in its plate circuit increases to such a point that 
relay 26 is operated.' Contacts 29 of relay 26 close 
`and energize buzzer 30 to inform the proprietor 
that the ‘alarm relay has operated. During such 
test procedure switch 49 is in its ground connec 
tion position so ythat alarm device 28 is not ener 
gized. 

It may be possible that the condenser 5 is not 
properly adjusted and therefore closure of switch 
contacts 33 does not produce a signal on buzzer 
30, in which case condenser 5 is adjusted until 
an alarm condition is indicated by the buzzer. 
This test alone is not suiflcient, however, as >the 
circuit might be too sensitive and therefore con 
denser 5 must be adjusted in sucha manner that 
the bridge becomes balanced when a person ap 
proaches the Aprotected object within a predeter 
mined distance and unbalanced by a certain defi 
nite amount when no person is close to the pro 
tected object I. Therefore it is necessary to test 

, for the 'proper operating point of the protective 
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circuit. Switch 34 is operated to close the con 
tacts 35 and» insert lamp 36 in circuit with the 
alternating current source 438 and contacts 4I of 
relay 40. . ` ' 

Relay 40 is adjusted to operate at a predeter 
mined critical current value which if exceeded 
indicates that the system as a whole is too sensi 
tive. Therefore if the output of tube I8 does 
not. exceed a predetermined value, lamp 36 will 
be lighted when switch 34 is‘operated to close 
contacts 35. If the critical value is exceeded due 
to the fact that the condenser 5 is improperly 
adjusted, the test lamp will not light because 
relay 40 will have operated and opened its con 
tacts 4I. ' 

Thus if the test lamp lights but buzzer 30 does 
not sound, condenser 5 may be adjusted until'V the 
buzzer 30 is operated. If switch 34 will then 
light the test lamp it is evident that the system 
is properly adjusted to initiate an alarm when 
a person approaches the protected object within 
a given distance. Similarly, if the test lamp d'oes 
not light on the first test, it is again evident that 
the circuit is not properly adjusted and the ca 
pacity 5 must be increased until the lamp does 
light. Here again if the buzzer and the lamp 
both operate the subscriber receives a positive 
indication that his system is operating properly. . 
The test` being completed, the subscriber throws 
switch 48 to the night position, which 'is shown 
in Fig. 1 of the drawing, whereby approach to 
the protected object will initiate an alarm at the 
central oiilce. 

If the capacity alarm system is, connected to 
a, central station it is necessary to provide super 
vision of the system from the central station. 
This is accomplished by the use of relay 50 which ' I 
is connected in series with the central station 
Switch 45, battery 46 and transmission line 48. 
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Relay 50 is operable only on a comparatively high 
test voltage applied when switch 45 connects bat 
tery 48 to the relay. l Operation of switch 45 
causes relay 50 to close contact 5l thereby 
grounding condenser 32. This operation performs 
the same function as switch 34 and the operator 

l receives an alarm if condenser 5 is properly ad 
justed and if the remainder of the system is in 
operative condition. 

After the subscriber has tested his protective 
system and has adjusted it to its proper operat 
ing condition, the approach of an unlawful in 
truder to the projected object or area will operate 
the system by balancing the bridge circuit in the 
same manner as described above in connection 
with the circuitv test involving the substitution of 
condenser 32. The bridge circuit becomes bal 
anced thereby causing oscillations to cease. The 
potential across coils 6 and 1 decreases thereby 
decreasing the potential across inductance '20 to 
the point where the bias on the grid of tube I8l 
becomes zero. This allows the output of tube I8 
to' increase sufficiently tooperate alarm relay l26 
and actuate the alarm device 28 through contacts 
21 and transmission line 48', since switch 48 is 
moved to its position completing the circuit to 
device 28 after all testing has ended. - 

It should be noted that the antennae 2 and 3 
are connected between the bridge circuit, the 
projected object I and the oscillator tube I0. 
This particular feature of the invention provides 
a means of obtaining an alarm signal even though 
an attempt is made to defeat the system by cut 
ting or otherwise tampering with the antenna 
leads. If an intruder approaches the antenna he 
changes the characteristics of the bridge circuit 
to such an extent that it becomes 4balanced in the 
same manner as it would if he approached the 
protected object itself. If he cuts either antenna 
2 or 3, the metallic connection between grid and 
ground is destroyed and tube I8 ceases to oscil 
late. If only one wire were used for the antenna 
connection, as is the usual practice, cutting the 
antenna would not necessarily cause an'alarm, 
Ibecause the bridge would become more unbal 
anced than in the normal condition. But with 
this arrangement an alarm is always initiated ln 
spite of attempts at tampering. 

Y Fig. 2 of the drawing illustrates another type 
of capacity circuit wherein supervision of the 
antenna as well as the protected object itself is 

. obtained also. This modification of the invention 
also illustrates a means of obtaining much greater 
sensitivity to alarm conditions than is possible in 
previous types of capacity alarm circuits. In this 
modification of the invention the antenna 64 is 
disposed in the form of a loop around or within 
the object or area which it is desired to protect.Í 
The circuit consists of oscillator tubes 60 and 6I, 
together with their respective tuned circuits 
which comprise condensers 62 and 63, together 
withthe inductances 65f»and 66. Normally, the 
variable condenser 62 is adjusted in such a man 
ner that the frequency of oscillator tube 68 is 
almost equal to the frequency of tube 6| and 
therefore when the outputs of tubes 60 and 6l are 
fed into the input of mixer tube 68 its plate cir 
cuit contains the audio beat note of the two fre 
quencies generated in tubes 60 and 6 I. The out 
put voltage of the beat frequency which occurs 
in the output of tube 68 appears across the choke 
coil 12 whi-ch is connected between plate battery 
and the radio frequency filter consisting of coil 
69 and condensers 18 and 1|. 'I'his filter elimi 
nates substantially all of any other frequency 
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`the system as a whole. 

3 
components which may appear in the output of 
tube 68. The coil 12 is coupled to the rectifier 
15 Iby a network comprising the coupling con 
denser 13 and resistor 14 which is frequency dis 
criminating over the range of audio frequencies 
normally obtained and thus as the constant po 
tential energy available across coil 12 varies in 
frequency the voltage across resistor 14 varies in 
proportion thereto. Varying frequency being 
changed to varying amplitude, the diode rectifier 
15 applies a rectified voltage across the resistor 
18 and condenser 18. This voltage is applied to 
tube 80 as a bias'which normally prevents emis 
sion in this tube and in turn prevents energlza 
tion of the alarm relay 82. Relay 82 controls the 
alarm 84 through the contact 83 and battery 85. 
With this arrangement, the alarm system can be 
regulated to operate upon a change in direct cur 
rent voltage at any point within a predetermined 
range. ’~  

When a person approaches the antenna the 
capacity to ground is changed and the frequency 
of oscillator 60 decreases thus changing the beat 
note between the frequencies generated by tubes 
60 and 8|. Thus if the original frequency of oscil 
lator 60 was higher than the frequency of tube 
6i the beat note decreases in frequency and a 
lower frequency audio voltage appears across the 
coil 12. A _lower frequency audio voltage also 
appears across the series combination of con 
denser 13 and resistor 14 and because of the dis 
crimination by condenser 13 against the lower 
frequency, a smaller audio voltage is applied 
across resistor 14. Therefore a similar rectified 
voltage is impressed on the grid of tube 88 allow 
ing the plate current of this tube to increase and 
energize the alarm relay 82 causing contacts 83 
to close and the alarm 84 to operate. _ 
As described above the two oscillator tubes 68 

and 8l are adjusted to be almost equal in respect 
to their output frequencies but this arrangement 
does not provide the ideal in sensitivity and there 
fore it is desirable to increase the sensitivity of 

In this system as so far 
described the beat note changes exactly the same 
number of cycles ‘per second as does the frequency 
of tube 60 and it is this change in frequency that 
determines thesensitivity of-the system. Obvi 
'ously ifv the'antenna capacity is large, a small 
change in it will cause only a small change in the 
frequency of tube 60, especially if this frequency 
is comparatively low, and the beat note will like 
Wise change by ,only a few cycles per second. 

Therefore, in accordance with this invention, 
the frequency of the tube 6I is made equal to a 
higher frequency than that of tube 88 and has 
an approximately integral relationship to the fre 
quency of tube 68. In other words it is 1t times 
the frequency of tube 60, where n is any integer. 
Under this condition, the frequency of tube 68 
can no longer beat with that of tube 6| to pro 
duce an audio beat note, but the nth harmonic 
of the first frequency can, and does, beat with 
the fundamental of the second frequency to pro 
duce the required audio beat note. 

It is evident that when a variation of the an 
tenna capacity causes the frequency of tube 68 
to change f cycles per second, the nth harmonic ' 
will change ‘nf cycles, and the audio beat note in 
the plate circuit of tube B8 will likewise change 
nf cycles. Thus the sensitivity of the system is 
raised n times by adjusting the frequency of tube 
8| to be n times the frequency of tube 60, and 
then using the nth harmonic of the second fre 
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quency to beat with the fundamental of the flrst 
frequency. 
The present arrangement possesses advantages 

in that the variable oscillator may be set at any 
of several fundamental frequencies and selection 
made, after modulation or demodulation, of the 
beat frequency desired. For example, if the sys 
tem is designed to operate on an audio beat fre 
quency of five hundred cycles, the constant fre 
quency oscillator could be set to oscillate at one 
hundred thousand five hundred cycles and the 
variable oscillator could be set to oscillate at any 
of a number of fundamental frequencies. Should 
this oscillator |be set to operate at fifty thousand 
cycles, such fundamental frequency and the har 
monies thereof would be imposed upon the de 
modulator along with the fundamental from the 
fixed oscillator. The selecting apparatus would 
then select the beat obtained from the funda 
mental of the fixed oscillator and the second 
harmonic of the variable oscillator, namely, one 
hundred thousand cycles. Should, however, this 
second harmonic of ñfty thousand cycles possess 
characteristics unfavorable to operation in the 
present system, the variable oscillator could very 
well be set to oscillate at twenty thousand cycles, 
in which event the selecting equipment would 
select the beat frequency between the funda 
mental of the constant oscillator and the fifth 
harmonic «of the variable oscillator,. again one 
hundred thousand cycles. Still further, the vari 
able oscillator could be set at twenty-five thou 
sand cycles in which event the selection would 
be made of the beat frequency obtained by the 
fundamental of the ñxed oscillator and the fourth 
harmonic of the variable oscillator, namely, one 
hundred thousand cycles. Thus it will be seen 
that the present arrangement can be operated 
over a wide range 0f variable oscillator conditions. 

It should also be noted that it is also possible 
in this circuit as in that illustrated in Fig. 1 of 
the drawing to supervise the antenna in the same 

^ manner and with the same advantageous results. 
It is also possible to test the circuit' shown in 
Fig. 2 in the same manner as illustrated in Fig. l 
since condenser 62 in Fig. 2 can be grounded by 
a switching device such as 34 shown in Fig. 1 to 
simulate a person approaching the antenna. 
Obviously the remainder of the test circuit can 
also be applied to the circuit shown in Fig. 2 and 
can be operated in the same fashion. 

It is obvious from the above description that 
this invention provides three very import-ant fea 

, tures, namely (l) antenna supervision, (2) a 
testing circuit, and (3) greater sensitivity by 
making use of frequency multiplication without 
unduly complicating the circuit. Further modi 
fications and advantages of this-system will be 
apparent to those skilled in the art and therefore 
it is desired that this invention shall not be lim 
ited to the modifications described and illustrated 
herein but shall be limited only to the extent re 
quired by the prior art and the appended claims.l 
What is claimed is: 
1. In a signaling system, a. protected object 

having a, variable capacity to ground, a constant 
frequency source of oscillations, a variable fre 
quency source ofv oscillations responsive . to 
changes in said capacity, a modulator for adding 
the outputs of said sources and obtaining an 
audio beat frequency ̀ which varies in accordance 
with the variable frequency source, means for 
converting said modulator output to a direct cur 
rent, means between the modulator and the con 
verting means whereby Variations in the fre-. 
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quency of the modulated output vary the ampli 
tude of the audio signals imposed upon said con 
verting means to cause variations in the con 
verted direct current, and alarm means controlled 
by said direct current. . Y 

2. In a signaling system, a, protected object 
having a variable capacity to ground, a constant 
frequency source ̀ of oscillations, a. variable fre 
quency source of oscillations responsive to 
changes in said capacity,` a modulator for adding 
the outputs of' said sources and obtaining an 

’ audio beat frequency, means for varying the fre»v 
quency of the _second source of oscillations where 
by the frequency of the output of said modulator 
varies, means for converting said modulator out 
put to a direct. current, means between the modu 
lator and the converting means whereby varia 
tions in the frequency of the modulated output 
vary the amplitude of the audio signals'imposed 
upon said converting means to cause variations 
in the converted direct current, and alarm means 
controlled by said direct current. _ 

3. In a signaling system, a projected object 
having a variable capacity to ground, a constant 
frequency source of oscillations, a variable fre 
quency source of oscillations, a modulator for 
adding the outputs of said sources and obtaining 
an audio Ibeat frequency, means controlled by 
said capacity for varying the frequencyof thel 
second source of oscillations whereby the fre 
quency of the output-of said modulator varies, 
means for converting said modulator output to a 
direct current, means between the modulator and 
the converting means whereby variations in the 
frequency of the modulated output vary theam 
plitude of the audio signals imposed upon said 
converting means to cause variations in the con 
verted direct current, and alarm means controlled 
by said direct current. 

4. In a signaling system, _a variable source of 
oscillations comprising an oscillator tube, a tuned 
circuit, and an antenna connecting the tuned 
circuit to the oscillator tube whereby approach 
to the antenna or tampering therewith will cause 
variation of the frequency of oscillation of said 
source, a source of constant frequency oscillations 
substantially equal to n times the frequency of 
the variable source where n is any integer, means 
for modulating the outputs of said sources to 
obtain beat frequencies between the fundamental 
of the constant frequency and the fundamental 
and harmonics of the variable frequency, where 
by variations in the variable frequency source 
cause variations of the beat frequencies, means 
for selecting an audio beat frequency between the 
fundamental of the constant frequency and the 
nth harmonic of the variable frequency, and 
means responsive to variations of the selected 
audio beat frequency for actuating an alarm. 

5. In a signaling system, a variable frequency 
source of oscillations, a source of oscillations of 

, constant frequency bearing substantially integral 
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relationship to the frequency of the variable 
source, a modulator for adding the outputs of said 
sources and obtaining beat frequencies between 
the fundamental of the constant frequency and 
the fundamental and harmonics of thevariable 
frequency, means for varying the frequency of 
the first source of oscillations whereby the beat 
frequencies of the output of said modulator vary 
over a range greater than the range of variation 
of the fundamental of the variable frequency, 
means for selecting an audio beat frequency be-` 
tween the fundamental of the constant frequency 
and a harmonic of the variable frequency, means 
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for converting the selected audio frequency to a 
variable direct current, and alarm means con 
trolled by-vsaid direct current.  

6. In a signaling system, a constant frequency 
source of oscillations, a variable source of oscilla 
tions comprising an oscillator tube, a tuned cir 
cuit, and an antenna connecting the tuned cir 
cuit tothe oscillator tube whereby approach to 
the antenna or tampering therewith will cause 
variation of the frequency of oscillation of said 
source, means for mixing the outputs of said 
sources to obtain beat frequencies between the 
fundamental of the constant frequency and the 
fundamental and harmonics of the variable fre 
quency whereby variations in the variable fre 
quency source cause variations of the beat fre 
quencies, means for selecting an audio beat fre 
quency between the fundamental of the constant 
frequency and a harmonic of the variable fre 
quency means responsive to variations of the se 
lected audio beat frequency for converting said 
variations to a variable direct current and means 
responsive thereto for actuating an alarm. 

'1. In a signaling system, a constant frequency 
source of oscillations, a variable frequency source 
of oscillations, a modulator for adding the out 
puts of said sources and obtaining beat frequen 
cies between the fundamental of the constant 
frequency and the fundamental and harmonics 
of the variable frequency, means for selectingA an 
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audio beat frequency between a. predetermined 
harmonic of the variable frequency and the fun 
damental of the constant frequency, means for 
varying the frequency of the second source of 
oscillations whereby the beat frequencies of the 
output of said modulator vary, means responsive 
to the selected audio variable ybeat frequency for 
actuating an alarm. 

8. In a signaling system, a constant frequency 
source of oscillations, a variable‘source of oscil 
lations comprising an oscillator tube, a tuned cir 
cuit, and an antenna connecting the tuned circuit 
to the oscillator tube whereby approach to the 
antenna or tampering therewith will cause varia 
tion of the frequency of oscillation of said source, 
means for modulating the outputs of said sources 
to obtain beat frequencies between the funda 
mental of the constant frequency and the funda 
mental -and harmonics of the variable frequency, 
whereby variation in the variable frequency 
source causes variations of the |beat frequencies 
over a range greater than the range of variations ' 
of frequency in the variable source, means for 
selecting an audio beat frequency between the 
fundamental of the constant frequency and a 
harmonic of the variable frequency and means 
responsive to variations of the selected audio beat 
frequency for actuating an alarm. 
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