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Patented June 10, 1947 

APPROACH 

The present invention relates to a protective 

S PATENT OFFICE 
2,421,771 
PROTECTIVE systEM 

Glenn H. Browning, winchester, Mass. , 
Application July 17, 1942, serial No. 451,279 

10 Claims. (CI. 177-352) 
cause a small change in system to guard against approach of persons or 

ir-objects to a region or area to be protected, and 
more particularly to a system in which signal 
wires or signal networks, may be strung around a 
given area and in which capacitance changes or 
other electrical changes may indicate and detect 
the approach of persons or objects to the signal 
wires or network. . . . . . . . . . . . . . 

The present invention has numerous advan 
tages over other systems of the prior art particu 
larly in providing a system which is little or not 
at all affected by climatic changes such as may 
occur during different times of the year or by ac 
cumulation of snow and ice-or: change of ground 
conditions or, atmospheric moisture or other var 
iable conditions bound to exist in the use of the 
invention out of doors. These results are accom 
plished by the apparatus itself, by reason of the 
design and layout of the signaling system or by 

5 

10 

as for instance a balanced bridge circuit in which 

5 

from a consideration of the specification set forth 
20 these features in combination with compensat 

ing means and methods which maintain a con 
stant differential relation between dual parts in 
the System itself. : . . . . . . . . 

A fundamental advantage of the present in 
vention is a self-balancing feature which is 
brought about by employing two signal wire net 
works connected to the end apparatus. If the 
two signal wire networks are substantially equal, 
the end apparatus is preferably adjusted in the 
initial installation so that equal capacitance 
changes on both signal wire network allows the 
system to remain in balance. If it is not feasible 
to have the two signal wire networks of similar 
length, the end apparatus is preferably adjusted 

electrical apparatus embodying the present in 
vention. Figure. 2 is a block diagram of a dif 25' 

the present invention. Figure 3 is a view illus: 
with the signal wires according to the practices 

:30 

arrangement corresponding to the block diagram 
of Figure 2. Figure 6 shows the resonance char 
acteristic curve of the selective audio amplifier. 

35 ...' on the initial installation, so that if equal ca 
pacitance changes per unit length occur on both. 
signal wire networks the system will remain in balance. . . . . 
A further advantage is obtained in the present 

invention by the use of two similar systems oscil 
lating at frequencies which vary but which under 
normal cperating conditions when the alarm does 

spectively, and Figure 9 illustrates signal wire in 
stallation inside a chain link fence.... . . . - - - - - - 

not sound have a constant differential frequency 
comprising a beat note produced by the beating 
cf different harmonics of the oscillators. The 
use of harmonics for the production of the beat 
rcte in the present system has a further ad 
vantage of permitting the oscillators to operate 
ai, considerably different frequencies and thereby 
preventing intercoupling cr: interconnection be 

. . . in two csciliators. 
A still further advantage in the use cf the 

harmonics of the oscillator is that the sensi 

t 

- present invention either by making the oscil tivity of the system may be greatly increased be- 55 lators proportionally adjustable in accordance . . . . 

the beat note: used is that obtained from dif 
harmonics which are sufficiently close together 
mately within the range of 1000 cycles: 

ing against the approach of anyone to it. It will 

closely as practical, the same lengths, geometrical 
arrangements and position with respect to the 
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the fundamental frP quency may be made to produce a considerably 
greater change in the harmonics which are used. 
... A further feature of the present system is that 

ferent harmonics of the fundamentals preferably 
as to produce an audio frequency note approxi 
The signal wire system or signal network sys- - - - - - - 

tem may be used with other operating apparatus 
the variation of the capacitance in the signal. 
wire system or network upsets the balance of the . . 
bridge but as a whole there is a marked-advan 
tage in the use of two separate oscillators es 
pecially where conditions vary from time to time. 
Further advantages will be readily understood. 

below when taken in connection with the draw 
ings which are briefly described as follows ". . . . 

... Figure 1 is a block diagram of a simple form of 

ferent form of electrical apparatus embodying 
trating one arrangement for protecting a region 
of the present invention. Figure 4 is a circuit diagram corresponding to the block diagram of 
Figure 1. Figure 5 is the circuit diagram of the 

which is used in the circuit diagram of Figure 5. 
Figures 7 and 8 illustrate signal wire installa 
tion outside; and inside barbed wire fences re 

In Figure. 3. of the present invention is shown 
an arrangement of the conducting: wires guard 

be noted that these conducting wires form two 
separate wire networks f. and 2, which are pref 
erably counterparts of each other having, as 

ground and other objects in their vicinity. If it 
is not possible to make the two signal wire net 
works or systems nearly the same because of per 
manent objects in the vicinity, or if it is incon 
venient to do so, the apparatus can be so ad 
justed that it may operate in accordance with the 
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3 

with the signal wire climatic changes or by use 
of a compensating system hereinafter described 
to compensate for unequal climatic and other 
slow changing conditions not brought about by 
the approach of foreign objects to Within de 
tection range of the signal wire networks. 
As indicated in Figure. 3 the signal Wires are 

strung on insulator supports 3, 3, 3, etc., which 
are mounted on supporting beams 4, 4, etc., and 
on supporting poles 5, 5,5, etc., either on the 
inside or on the outside of the barbed wire fence 
6. The details of the construction and arrange 
ment of the signal-wires with respect to the fence 

5 

4. 
2 . This beat note may be chosen for instance as 
the beat note existing between the third har 
monic of the oscillator 20 and the fourth har 
monic of the oscillator 2, or other combinations 
of harmonics may be used as for instance the 
fifth and sixth harmonics or the second and third 
harmonics of the oscillators. As an illustration it 
has been found practical to use a beat frequency 
of the order of 500 to 1000 cycles developed by 
the third harmonic of one oscillator and the 
fourth harmonic of the other oscillator. The 
fundamental frequencies in this case may for in 
stance be approximately 75 and 100 k. c. respec 

are indicated more in detail in Figures 7, 8, and 9... 
It will of course be understood that the signal 
wires may be used alone without a fence, but in 
event that a metallic fence is used, the signal 
wire should be positioned at a certain distance 
away from the wire-fence for best results in the 
manner described below. 

Figure. 3... also indicates the signal Wire lead-in 
* construction. Each of the signal wire networks 

i and 2 have independent lead-ins. 
s: wire T for the network f is strung along a series 

of posts from one of the posts 5 to the housing 8 
containing the apparatus. From the post 5 the 

; : ; lead-in wire- is: extended downward to join the 
is signal wire network at the junction 9. Similarly 

the lead-in wire to extends from-the junction 
... of the network 2 to a post 5 and then to the 
housing for the apparatus 8. 

Figure 3 also illustrates the dead end construc 
tion of the signal wire network. The network, 
for instance may be terminated at a certain cen 
tral supporting section A, at its insulators 3, 3, 
respectively on the outer side of the supports 4 
and 5 from which the wires extend to a support 
2 locatd somewhere between the top signal wire 
f3 and he rottom signal wire 14 forming a part 
of the si-naretwork ... These end wires 5 and 
16 may; he joined together or may be strung as 
one continuous wire. The signal network 2 is 

"similarly terminated in the end section. A with 
the top wire 7 of the network 2 supported by an 
insulator 3' on the inner side of the beam 4 and 
the signal wire 8 of the network 2 supported on 
the inner side of the post 5 by the insulator 3'. 
These wires are similarly joined together by the 

!, end wires 15' and 6 supported to the beam 2 
by Suitable insulators. : 
The simplified block diagram of Figure 1 shows 

at the left the terminals of the lead-in wires 7 
and 0 of the signal wire networks and 2. These 
are connected to the inputs of their respective 
oscillators 20 and 2 ?, and then to ground as shown 
in Figures 1 and 2. The oscillators Will be more 
fully described later, it being sufficient to note 
for the present that each of these oscillators is 
preferably tuned to considerably different fre 
quencies differing for instance by approximately 
25,000 cycles when each is tuned in the neighbor 

; hood of 100 k.c. Higher frequencies may be used 
for the fundamentals of these oscillators and the 
difference infrequency between the two oscilla 
tors may likewise be greater. By keeping the 
fundamental frequencies of the oscillators 20 and 
2 sufficiently far apart, it is possible to avoid 
electrical coupling between the two oscillators as 
may occur with a common ground return and 
thereby prevent variations in the cscillator fre 
quencies which occur between two coupled cir 
cuits. The mixer circuit 22 functions to detect 
a desired beat note corresponding to the differ 
ence between certain desired harmonics of the 
fundamental frequencies of the oscillators 20 and 

15 

20 

The lead-in . 

25 

tively for the oscillators 20 and 2. The output 
of the mixer circuit is impressed upon a selective 
audio ampliler 23 which, may have a resonance 
characteristic curve of the shape shown in Figure 
6. This selective audio amplifier may have a 
band pass at about 700 cycles with an attenuation - 
of about 60 db. for 50 cycles either side of the 
normal operating frequency line. 

If therefore the signal wire networks and their 
associated oscillators are so adjusted under nor 
mal operating conditions when no object is ap 
proaching the wires to produce a frequency im 
pressed upon the selective audio amplifier corre 
sponding to the normal operating frequency N, 

30 

40 

then the amplitude of the signal delivered by 
the selective audio amplifier to the rectifier. 24 
will be a constant maximum and remain so pro 
vided the difference frequency between the har 
monics of the two Oscillators remain the same. 
In certain places and under certain conditions 
where the signal wire systems are the same in 
most or all respects, this condition may remain 
true and changes occurring in weather and other 
climatic conditions will affect similarly the two 
signal wire systems so that the difference fre 
(quency may remain nearly the same. Under con 
ditions where this is not the case, the arrange 
ment indicated in Figure 2 which will be de 
scribed later, is preferable. 

In the system shown in Figure 1, the rectifier 
24 is connected to a relay circuit and supplies 
sufficient power to the relay circuit to maintain 
it in an energized state while the normal beat 
frequency Signal is being received, and trans 
mitted through the circuit. When the beat fre 
quency varies because the difference frequency 
between the two oscillators 20 and 2 is changed, 
an amplitude less than the constant normal max 
imum amplitude is delivered to the relay circuit 
25 which thereby releases and causes the opera 
tion of the alarm indicator 25. An advantage in 

5 5 this arrangement is that any failure of the power 
in the System will cause the alarm indicator to 
Operate thereby assuring the watchman or guard 
that the System is always working while the beat 
signal note is present. 
The circuit diagram, Figure 4, corresponding 

to the block diagram of Figure 1, shows a particul 
lar form of circuit which may be used. The 
terminal of the signal wire networks and 2 are 
impressed upon similar oscillating circuits 50 and 
5. These oscillator circuits comprise vacuum 
tubes 52 and 53 respectively, inductances 54 and 
55 respectively, condensers 56 and 57 respectively, 
and grid condensers 28 and 29 respectively, with 
grid resistors 30 and 3 respectively. The fre 
quency of the oscillator 50 is determined by the 
inductance 54, the condenser 56 and the signal 
Wire network. which provides chiefly a capaci 
tance acroSS the inductance 54 which is in parallel. 
with the condenser 56. The inductance 54 may 
be variable and so also, if desired, the condenser 

  



56. The frequency of the oscillator 5 is similarly 
determined by the signal network which is in 
parallel with the inductance 55 and the condenser 
57 which may be tuned to provide initial fre 
quency adjustment between the two oscillators. 
As has been stated above it is preferable to make 
the signal wire systems or networks similar as far as possible and equal in geometric dimen 
sions so that the same changes in climatic condi- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . 

10 particular frequency determi tions will affect both systems nearly equally. 
Since however the two oscillators are tuned to different fundamental frequencies, it is necessary, 
in order that equal variations in the capacitances to ground of the signal wire systems produce 
equal variation in the harmonics of the fre: 
quency of the oscillators, 50 and 51, to provide the 
oscillator operating at the lower frequency with a greater inductance in its frequency determining 
circuit than the inductance in the frequency determining circuit of the oscillator operating at 
a higher frequency. This is shown in the mathe 
matical relations worked out below. In the ordinary oscillating circuit the following rela 

stion exists . . . . . . . . . . . . . . . 

1. 

where F is the fundamental frequency of the cir 
cuit; L., the inductance and C, the capacitance. 
If the inductance in the two oscillator circuits 

tance of the two sections must be in the relation of 1 to 1.78 for a self balancing system. This 
would make one section of the signal wire system . 
very much longer than the other section and as 
any inherent instabilities are proportional to the 
length of either section, the system would not 
protect the maximum area with maximum 
stability. By making the inductance of the two 
oscillators in the ratio of 1.78 to 1, the two sec tions can be made equal in length (substantially 
equal in capacitance). This situation is arrived at mathematically by the following procedure. 
. 4f-3ji=K (1) 
Where fi and f2 are the fundamental frequencies 
of the two oscillators, 4f2 is fourth harmonic of 
f2.3fi is third harmonic of f1. K. is the audio frequency. passed by the selective network. As 
K is very small compared to either for fa. 

- - - 4f=3f. 

f=s--- and f-, -, '2 WCL," '2 WCL, 
It is proposed to make C=C=C Therefore, 

As described in connection with Figure 1 the 
outputs of the two oscillators are impressed upon 
the mixer circuit. In Figure 4 this mixer circuit 65 
is indicated as employing a multi element vacuum 
tube 33 which is resistance coupled to each of the 
oscillators 50 and 5 is through the resistances. 34. 
and 35. By using a multi element vacuum tube, 
such as indicated in Figure 2, it is possible to re duce the coupling between the two oscillating cir 
cuits to a minimum so that they may always act 
independently of each other. The vacuum tube 
33 may be of any suitable type, such for instance as the tube commonly designated as 6SA7. 
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38 and fed to a diode rectifier 

as coil 46. The grid of the tube 
39 that when a signal voltage is fed to the diode 

- - 30 rel were equal and if it is further assumed that the 
third harmonic of the oscillator. 50 is used to beat 
against the 4th harmonic of the oscillator 5 , , 
then it may be shown that the length or capaci 

so other conditions affecting differentially the ca 

(2) 
(3) 

a characteristic curve of the type shown in Fig. ure 6 in which the normal point of operation is . (4) 

is cuits 63 and 64 are energized through the recti 

... . . . 6 ... ii. 

The output of the mixer circuit i 
upon the selective audio amplifie Cn: cons - - 
prises a degenerative vacuum tube circuit and amplifier and operates in the following way. is audio frequencies are fed to the grid of the pen. tode tube 36 and are amplified. An is 
placed between the plate of this... tube, and the 
grid circuit to feedback in the ". . . . 

- - - - - - - - - in this feed back network 37. Thus this tube passes no frequenc except those frequencies close to the particu 
lar frequency determined by the feedback.net 
work. The signal coming from the selective audio 
implifier is then amplified by the vacuum tube 

the capacitors and resisto. 

theirectifier tube 39 with cath 
4 and the adjustable bias resi 

otified signal is then filtered by a net - 
prising the capacitors 4 and 42 to ground 
the resistor 43 connected to the cathode lead and then fed to the control grid 44 of the pow tube 45 for controlling and operating the relay 
called the relay tube is so connected to the di 
a positive voltage is impressedu : 
tube which energizes the coil. - : A 

ty and preventing the operation of the alarm. 
circuit. When there is a change in capacitance 
due to the approach of a person or object to one 
half of the signal wire system the signal voltage. 
fed to the relay tube decreases and the relay ar 35 mature 47 is allowed to m contact point 48 co, 
alarm plug 49 which 
A. C. source 60. 
In order to compensate 

to tial changes in capacitance which may 
is generally necessary to have some m 

4 indicating the direction of compensatio tra at 
ous methods having this feature may be used for producing the desired compensation. One 

45 such method is employed in Figure 2. By the ar rangement of Figure 2 it is possible to compe 
sate for changes in climatic conditions as fori 
stance accumulations of snow or rain on the sig inal wires or change in humidity temperature and 
pacitance of the system. In this case a balanced 
system is used, preferably one in which the two. 
capacitance lines are of equal length in which 
case the greatest total area will be protected wit 
the least unbalance effect. In this case osci 
lators. 20' and 2i are combined in a mixer cir cuit 22 from which they are impressed upon a 
selective audio amplifier 23 which preferably has 

indicated as about one half way upon one of 
the side slopes of the curve. Small changes in 
either direction of the frequency to points-la 
belled high compensation and low compensation 
merely operate to put in motion the compensa 
ing devices 6 and 62 for bringing the beat note 
frequency back to the line N' of normal-opera 
tion. If sudden change in the beat fr 
occurs of a magnitude greater than that corre 

to sponding to the points of high and low compen 
sation.either the high alarm relay circuit. 63 or 
the low alarm relay circuit. 64 will operate to 
actuate the alarm indicator 65. Both compen 
sating devices 6 and 62 of both relay alarm cir 
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fiers 66, 67, 68 and 69. The circuit of the block 
diagram of Figure 2 is indicated in Figure 5. The 
lead-in-wires 7 and iO in this case go to the OS 
cillators TO and 7 ?. These oscillator circuits may 
be similar to that described in connection with 
Figure 4 with the exception that the oscillator 

is provided with the compensating condenser 
72 which is adjustable by means of the con 
pensating motor 73 and 74 respectively to add or 
take out capacity in the oscillator circuit and thereby change its operating frequency. This 

: change in frequency of the oscillator is ad 
justed to operate when the normal beat fre 
quency (Figure 6) has varied on account of the 
climatic conditions acting on the signal network 
to produce sufficient variations in the harmonics - 
of the fundamental frequencies of the oscillator 
70 and so that the oscillator beat frequency 
is near the point of high or low compensation 
correction as illustrated in Figure 6. The out 
puts of the oscillators TO and 7 are impressed 
upon the mixer tube 83 which is connected to 
the selective audio amplifier circuit, tubeS 84 
and 75, which has an operating resonance char 
acteristic curve of that shown in Figure 6. This ; 

2,421,771 8 
of this “thyratron” tube controls the operation 
of a relay 96 operating a relay armature 97 for 

() 

20 so that the alarm circuit will not operate. When 
the signal decreases, the positive voltage on the 

closing the contact to the alarm circuit. The 
bias associated with the diode rectifier 93 is so 
adjusted that when the signal voltage from the 
audio amplifier is near its peak, sufficient positive 
voltage with respect to the negative bias is de 
veloped on the grid of the “thyratron'94 so that 
it fires, actuating the relay and operating the 
alarm. . . . . . . . . . . . . . . . . . . 

in the rectifier circuit 9 a diode rectifier 98 
similar to the rectifier tube 93 controls the grid 
100 of a vacuum tube 99 through a resistance 
and capacity network. The diode rectifier tube 
98 has a negative bias. The signal provides the 
grid with a positive voltage which is obtained 
by connecting the grid to the cathode of the rec 
tifier so that for normal operation of the circuit 
sufficient plate current is passed through the vac 
uum tube 99 to keep the relay contacts 102 apart 

grid 100 diminishes and the relay which may be 
set for sensitive operation releases, closing the 

circuit may be similar to that described in con nection with Figure 4: The point of Operation 
chosen for the rectifiers operated from its out 
put however is on one of the slopes of the res 
onance curve preferably along its steep portion. 
Operated from the output of the amplifier tube 
75 are the rectifier circuits 76 and 77 respectively. 
The rectifier circuit 76 comprises a diode rectifier 
78 the output of which controls the grid 19 of 
a grid control . . . . . a thyratron'tube 80 which in its output circuit 

control gaseous conduction tube such as 

30 

i has a relay coil 8 which operates the relay con 
Stact 82 to close the circuit to the compensating 
motor. The 'thyratron” 80 associated with the 
rectifier tube 78 is so biased that when the sig 
inal fed from the audio amplifier is a little more 
than half way up the resonance curve (Figure 
6), to the point of high compensation correc 
*tion, the "thyratron" receives a sufficiently pos 
fitive voltage on its grid with respect to its origi 

40 

45 

, nal negative bias so that it is fired. The output 
of the rectifier circuit TT is fed to a "thyratron" 
tube 85 in the output of which is a second relay 
86 controlling the operation of the electrical cir 
cuits across its armature switch 81. This diode 
rectifier 89 has a positive bias and its anode is 
connected through a suitable resistor and con 
denser network (similarly as in the rectifier cir 
scuit 76) to the grid 88 of the “thyratron” tube 
85. The positive bias is required because the 
diode is so connected that the signal voltage 
makes the "thyratron" grid negative with re 
spect to the original bias. When therefore the 
signal voltage is decreased the positive bias 
causes the "thyratron' tube 85 to fire operating 
the relay 86 to close the relay contact 87 and 
commence the operation of the compensating 
notor. 73. 
74 operate the condenser 72 to restore the beat 
frequency slowly to its normal value. The rate 

60 

These compensating motors 73 and 

of restoration should be adjusted as low as con 
sistent with the expected normal differential 
capacitance variations of the signal wire system 
at the particular location of the system. 
The rectifier, circuits 99 and 9 control the 

operation of the alarm indicator fed through the 
alarm outlet box 92. The diode 93 of the rec 
tifier circuit 90 has its cathode connected through 
suitable resistance capacitance networks to the 
grid 95 of the 'thyratron' tube 94. The output 

contacts to the alarm circuit. 
Figures 7, 8, 9 show the construction of the 

signal wire systems or network. - 
It first may be mentioned that the signal wire 

should preferably be coated with a water shed 
ding insulation, as for instance a suitable mica 
lacquer which will not readily allow water drop 
lets to collect on the wire from rain. The construction in Figure 7 is similar to that 
indicated in Figure 3 for the lead-in section and 
in this case it is assumed that the wire fence 
itself is supported by the posts 5' and that the 
signal wires are on the outside of the wire fence. 
The construction indicated in Figure 8 shows. 

the signal wire on supports 5' set upon an angle 
with the signal wire presumed to be on the inside 
of the barbed wire fence. . . . ; ... . In Figure 9 the signal wire support 5'' is shown 
as inside, the chain link fence 6. The chief 
point to be noted in the constructions in Figures 
7, 8, and 9 is that the signal wires are spaced 
apart at some distance from the wire fence. The spacing between parallels should be approximate 
ly three feet or more. 
The signal wire Systems may be set up to ex 

tend over a very considerable distance, sufficient 
to surround power plants, factories, and other 
types of plants which it is desired to guard and 
warn of the approach of strangers or strange 
objectS. - 

Signal networks or Systems of 600 ft. Or more 
are practical and where it is desired more than . . 
one system may be used as, for instance, one 
on one side of the plant and another on the 
other side of the plant. The system may also 
be used to guard small areas as for instance, 
entrances and doors and may also be used in 
doors in an equally efficient and useful manner . 
as it is used out of doors. A large area may be 
covered by systems one adjacent to the other. 
A short summary of the operation of the sys 

tem with suitable chosen values is given below: 
The capacitance of the two sections of the 

i. signal wire systems is carefully measured at ap 
proximately 100 kc. The two sections of the sig 
nal wire systems are then connected in turn to 
oscillators 70 and 7 for instance. Fixed con 
densers as required are connected across each 
oscillator. The value of these fixed condensers 
for a balanced system will be in the ratio of the 
capacitance of the alarm wires. Assume one 

  



nal wire system are different on the two sections. 

curve. However if these minor adjustments do 

section of the signal wire system had a capaci 
tance of 2000 micromicrofarads while the other 
“half” had a capacitance of 1800 micromicro 
farads; the fixed condensers across the oscillator 
associated with the 2000 micromicrofarads might 
be 2000 micromicrofarads while in this case the 
fixed capacitance across the oscillator associated 
with the 1800 micromicrofarads would be 1300. 
micromicrofarads. This in general would result 
in a balanced system provided the two sections 
of the alarm wire system were symmetrical. 

: However departure from this may be indicated 
where non-symmetrical signal wires exist and 
where the ground conditions underneath the sig 
Measurements as to the change in capacitance. 
with weather conditions and from day to night 
on the two sections of the signal wire system in 
general enable a more balanced system to result 
than the empirical method described above. ...: 
The inductance of the variable oscillator coil 

is then adjusted so that the audio signal fed 
from the selective network is approximately in 
the center of one of the steep sides of the reso-, 
nance curve. This is indicated practically by the 
meter. This adjustment should be made with 
the compensating condenser plates about midway 
in mesh which allows for the maximum com 
pensation in either direction. The bias on the 
various diodes is then adjusted so that the cor-30 
rection motors associated with the variable con 
denser will retain a suitable operating point on 
the resonance curve. The biases on the alarm 
relays are adjusted so that they operate at suit 
able points. The sensitivity of the system is 
then checked. If this sensitivity is too great, 
minor changes in sensitivity can be accomplished 
by adjusting the bias on the two alarm relays so 
that they are farther apart on the resonance 

25 

40 
not give the desired sensitivity, the sensitivity 
can be further reduced by additional fixed con 
densers across the two oscillator circuits. A sec 
ond operating point is obtained by adjusting the 
inductance of the variable oscillator coil and the 45 
same procedure as given above is followed. The 
inductance of the oscillator coil which I employ 
enables either the second and third, the third 
and fourth, the fourth and fifth harmonics to be 
employed. Naturally the higher the harmonics 
employed, the greater the sensitivity so that in 
stead of changing the fixed condensers across the 
oscillator coils it may be possible if the sensitivity 
is too great for a given installation to vary the 
inductance sufficiently so that a lower set of har 
monics are employed. The sensitivity may also : 
be changed in a minor degree by relay adjust 
ments on the alarm circuits. : 
In practice it has been found that condensers 

28' and 29' (see Figure 4) in series with the alarm 
Wire system help the stability of the system under 
various weather conditions. - - 

It should be noted particularly that the fre 
quencies of both Oscillators and therefore their 
harmonics will vary and that no attempt is made 65 
to keep any of these frequencies of either oscil 
lator constant. In fact it is sufficient for main 
taining balance that the difference between the 
harmonics, i.e., the beat frequency of the oscil 
lators remain constant. - 
Having now described my invention I claim: 
1. An electrical protective system for guarding 

against the approach of objects or persons com 
prising dual capacitance to ground elements ex 
tending about an area to be protected, means in-75 

50 

55 

60 

70 
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said circuits with capacitance elements having 
each different oscillatory frequencies, 
actuated by the approach of an object or perso 

circuits of different frequencies, a signal respon 
20 

length on both said signal wire systems to main 
and means, for operating said signal responsive 

the selected value. 

s' corresponding to a beat frequency between dif 

cating the presence of 
signal wire. 

change in the oscillatory frequencies by the ap 

normal operation, means operative upon the 

10 cluding two separate oscillatory circuits opera 
tively connected, each to one of said elements, 

means, 

prising two signal wire systems having oscillato 
sive means, non-responsive to a selected dif 
quencies, but responsive to 
frequencies, means automatically providin 
justment of at least one of said oscillatory cil 
cuits of the different frequencies when slow did 
ferential capacitance changes take place per uni 
tain constant, said selected difference frequency, 
means when relatively rapid capacitance changes 
alter materially said difference frequency from 

the approach of an object or person to one of 
said signal wire systems, a selective audio fre 
quency amplifying network having a resonance 
characteristic curve with a point near the peak 

ferent harmonic frequencies of said oscillators in 
normal operation, means operative upon the vari 
ation of said beat frequency from its normal 
position for operating an alarm indicator indi 

an object or person at said 
4. A capacitance operated device comprising. 

two separate electrical oscillatory circuits having. 
different oscillatory frequencies including signal 
wire Systems connected, one to each of said oscil 
latory circuits and adapted to cause a differential 

proach of an object or person to one of said signal 
wire systems, a selective audio frequency ampli 
fying network having a resonance characteristic 
curve with a point midway on the slope thereof it. 
corresponding to a beat frequency between dif 
ferent harmonic frequencies of said oscillators in 

variation of said beat frequency from its normal : . 
position for operating an alarm indicatorindi 
cating the presence of an object or person at said 
signal Wire, and means operative upon variations 
in the normal beat frequency less than the varia. 
tion for causing the operation of the alarm to 
correct one of said oscillatory frequencies to re 
turn the beat frequency at a slow rate to its nor 
mal operating position. . . . . . 

5. An alarm system comprising dual capaci 
tance to ground elements arranged to be propor. 
tionally affected by weather changes, compen 
Sating means operatively connected to said ele 
ments for maintaining a differential balance be 

  

  

  

  

  

  

  

  

  

  

  

  



said weather changes. 

2,421,771 
11. 

tween said elements during said weather changes 
and electro-responsive means including an alarm 
means connected to said elements for producing 
an alarm when said differential balance has been 
upset by changes of a character different from 5 

6. An alarm system comprising two inde 
pendent electrical conducting Wires extending 
over an area, the approach to which is to be 
guarded, means for electrically energizing said i0 
wires providing dual capacitants to ground ele 
ments, arranged and dimensioned to be substan 
tially proportionally affected by normal weather 
changes, electro-responsive means, inciuding 
alarm means, operatively connected to said con- 15 
ducting wires having electrical characteristics : 
maintaining said alarm means unoperated during 
riormal weather changes substantially propor 
tionally affecting the capacitance to ground of 
said wires and operating said alarm means when 20 
the capacitance to ground of said wires are non 
proportionately affected as by the approach of a 
foreign object to said wires, 

7. An alarm system comprising means provid 
ing independent electric fields extending over an 25 
area the approach to which is to be guarded, said 
means adapted to have the capacitance to ground 
of each field substantially proportionally affected 
by normally expected climatic changes, signal 
means, means connected between the means pro- 30 
viding the independent electric fields and said sig 
nal means for operating said signal means only 
under changes substantially non-proportionally 
affecting the capacitance to ground of each field. 

8. An alarm system comprising two independent 35. 
electrical conducting wire systems extending over 
an area, the approach to which is to be guarded, 
a pair of electric circuits each operatively con- . 
rected to one of said conducting wire systems and 
each having impedance elements of different 40 
magnitudes apportioned for an electrical balance 
between each conducting wire system and its op 
eratively connected electric circuit when each 

12 
conducting wire system is affected by the same 
climatic changes, and signal means operatively 
connected to said pair of electric circuits for op 
eration thereby by an unbalance, when the con. 
ducting wire systems are affected by the approach 
of an object to the area to be guarded. 

9. In a signal system, a double antenna system 
comprising two separate conductors of substan 
tially equal electrical capacity to ground and ex 
tending in different directions from a common 
point, two oscillators respectively impressing on 
said conductors Oscillating currents of predeter. - 
mined frequencies, a converter tube having grids 
connected respectively with the output circuits of 
said oscillators whereby the output circuit of said 
converter tube has a beat frequency determined by said predetermined frequencies, an amplifier 
circuit, means feeding the output of said con- . 
verter tube to said amplifier circuit, and a signal 
device operable by said amplifier circuit. 

10. The combination of the preceding claim in 
cluding filter means connected in circuit between 
said amplifier circuit and said signal device for 
Selecting the frequency which will operate said : 
signal device. 

: GLENN.H. BROWNNG. 

- REFERENCEs CITED 
The following references are of record in the 

file of this patent: ... . 

UNITED STATES PATENTs 
Number, Name Date 
2,112,826 Cook --------------- Apr. 5, 1938 
1,780,952 Symmes --------- Nov. 11, 1930 
1845,576 Bennett ---------- Feb. 16, 1932 
1,718,528 Clark -------------- June 25, 1929 
1731,127 Diehl ---------------- Oct. 8, 1929 
2,103,741 Bencowitz ---------- Dec. 28, 1937 

. FOREIGN PATENTS 
. Number . . . Country. Date 

346,061 Great Britain -------- Apr. 9, 1931 

  

  


