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This invention relates to security alarm systems and 
is particularly directed to a novel alarm system of the 
capacity type. 
The present capacity alarm is particularly adapted to 

protect small areas against unauthorized intrusion. For 
example, the alarm can be utilized to protect the o?ice 
area surrounding ?le cabinets, safes and the like. In gen 
eral, the present alarm system comprises an oscillator 
which is connected to a tuned resonant circuit. The 
tuned resonant circuit includes an antenna element which 
may be constituted in part by the ?les, safes and other 
elements being protected. The alarm further includes a 
detector for sensing any changes in capacity in the reso 
nant circuit, such as might be caused by the presence of 
an intruder in the area. This change in capacity mani 
fests itself as a change in potential of the output of the 
detector. In the present alarm system the detector is 
coupled to an ampli?er stage which in turn controls the 
energization of a relay for actuating either a remote alarm, 
a local alarm or a combination of the two. 

It will be appreciated by those skilled in the art that 
the presence of an intruder’s body in the electromagnetic 
?eld surrounding the antenna results in a relatively small 
change in capacitance, for example, a change of the order 
of micromicrofarads. Consequently, the detector and re 
lay ampli?er must be quite sensitive. At the same time, 
while the alarm system must signal the approach of an 
intruder with the utmost reliability, it is likewise impor 
tant that the system not give false alarms due to slowly 
changing environmental conditions such as temperature, 
humidity and the like. Nevertheless, if these slow changes 
in the detector output continue beyond a given amount, 
they indicate a failure in one or more of the alarm com 
ponents, such as battery voltage or the like. In such a 
case, the alarm system is not e?fective to provide proper 
surveillance of the area. Consequently, it is desired that 
an alarm signal be given if the detector output change 
exceeds a predetermined amount, no matter how slowly 
this change takes place. 
The present invention is predicated upon the concept 

of providing a fail-safe circuit eifective to cause an alarm 
under each of these two conditions: a rapid change in de 
tector output corresponding to an intrusion and a change 
in output in excess of a predetermined amount correspond 
ing to a malfunction. More particularly, the present fail 
safe system interconnects the detector stage and the am 
pli?er stage of the alarm. The fail-safe circuit comprises 
a ?rst purely resistive path between the detector and the 
ampli?er, which path provides an operating bias for the 
ampli?er. The fail-safe circuit further comprises a sec 
ond conductive path including a capacitor and a series 
connected sensitivity resistor interconnecting the detector 
and ampli?er stage. The ampli?er is rendered normally 
conductive by the applied bias and is connected in the 
alarm circuit so that the alarm is actuated when the output 
of the ampli?er stage is substantially reduced or is com 
pletely cut off. 

The ?rst conductive path of the fail-safe circuit, which 
provides an operating bias for the ampli?er, protects the 
system against component failure no matter how slowly 
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that component failure may cause a change in detector 
voltage. For if the oscillator, tuned resonant circuit or 
detector are not functioning properly, the detector output 
will not be su?icient to apply the requisite bias potential 
to the ampli?er and this ampli?er will in turn cease to 
conduct su?icient current to prevent actuation of the 
alarm. 
The second conductive path includes a capacitor which 

is charged up when the alarm unit is ?rst turned on. When 
a sudden increase occurs in the capacitance of the resonant 
circuit due to the intrusion of a burglar, or the like, the 
detector potential drops rapidly and the capacitor dis 
charges in the reverse direction to substantially decrease 
or stop the output of the ampli?er and thereby actuate 
the alarm. 

vOne important advantage of the fail-safe circuit is that 
it provides maximum protection against both the intr-u 
sion of the area and malfunction of the unit with very 
simple and reliable circuitry. 

Still another advantage of the present alarm system is 
that it minimizes the time during which the system is in 
sensitive after it is turned on. More particularly, it Will 
be appreciated that .most alarm systems are utilized only 
during portions of each twenty-four hour period, for ex 
ample, at night when an of?ce is empty. Thus, a typi 
cal alarm is turned 01f in the morning when the o?i-ce is 
opened and workers arrive and is turned on again at night 
when the last worker leaves. In the past, alarm systems 
of the capacitor type have been vsubject to the defect that 
for an appreciable length of time after the alarm was 
turned on it was relatively insensitive so that an intrusion 
could occur without setting off an alarm. 
The present invention is in part ‘based upon the con 

cept of minimizing, or substantially eliminating, this pe 
riod of insensitivity by providing a recti?er in shunt with 
‘the sensitivity resistor. This recti?er is connected so as 
to provide a low impedance circuit to the capacitor en 
abling the capacitor to charge rapidly when the unit is 
.turned on; and a high impedance path to the discharge 
of the capacitor so that the capacitor discharges through 
the sensitivity resistor which remains effective to prevent 
false alarms. I 

Another advantage of the present alarm circuit is that 
it facilitates the use of a standard relay eliminating the 
need for an expensive meter relay of the type previously 
required. The elimination of a meter type relay not only 
renders the system more economical, but it also results in 
a system having a more rapid response than was previously 
possible or practical. 

These and other objects and advantages of the present 
invention will be more readily apparent from the follow 
ing detailed description of the drawing illustrating a pre 
ferred embodiment of the invention. 

In the drawing: 
\FIGURE 1 is a diagrammatic view showing the man 

ner in which a capacity alarm system of the present type 
is installed to protect o?ice equipment. 
FIGURE 2 is an electrical wiring diagram of the perti 

nent portion of the present capacity alarm system. 
The present alarm system is particularly adapted for 

the protection of storage units in of?ces, stores and the 
like, although it will readily be appreciated that the unit 
has utility in other installations as well. One typical in 
stallation of the present system is shown in FIGURE 1. 
As is there shown, the objects to be protected include a 
?le cabinet 10 and a safe 11. These units are electrically 
connected to one another as indicated by the connector 
strip 12. Both the ?le cabinet 10 and safe 11 are in 
sulated from ground as indicated diagrammatically by in 
sulation blocks 16, 14 and 15. 
The present alarm system includes an oscillator circuit 
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and a detector circuit which are connected through a lead 
16 to the safe 11 and ?le cabinet 10. These latter units, 
which are connected in series, form an antenna system 
for the present alarm. The oscillator circuit is effective 
to radiate radio frequency energy through the resonant 
antenna into the area surrounding the antenna system. 
Thus, an electro magnetic ?eld of stored low radio fre 
quency energy is set up in the area of the room surround 
ing the safe and ?le cabinet. The electrical circuit also 
includes a high-Q detector coil which is coupled to the 
oscillator and tuned to the frequency of the oscillator. 
The detector circuit is tuned so that any increase in 

capacity to ground of the resonant circuit will cause ‘a 
voltage drop across the coil. Consequently, as a person 
approaches the protected units, such as cabinet 10 and 
safe 11, he increases the capacity of the resonant circuit 
and causes a voltage drop in the detector circuit which is 
ultimately utilized to actuate relays causing the energiza 
tion of either a local alarm, a remote alarm or a combina 
tion of the two. 

In the system illustrated in FIGURE 1, a power sup 
ply, oscillator circuit, detector circuit and relay for con 
trolling a remote alarm and local alarm (not shown), 
are mounted in an electrically conductive housing 17 
which itself preferably forms part of the antenna system. ' 
This housing is interconnected through a suitable cable 
118 to a remote alarm 19. 
More particularly, as is shown in FIGURE 2, the 

‘capacity alarm comprises a power source, such as bat 
teries 20, a low radio frequency oscillator circuit 21, a 
detector stage 22 and a relay ampli?er stage 23. The relay 
‘ampli?er stage 23 controls energization of a relay coil 24 
which in turn effects actuation of remote alarm 19. It is 
to be understood that relay 24 can likewise be used to con 
trol energization of a local alarm, such as a bell (not 
shown), located in or near the area being protected. 
As is shown in FIGURE 2, the positive terminal of 

‘battery 20 is connected to a grounded common line 25 
while the negative terminal of the battery is connected 
to line 26. A capacitor 27 is shunted across these lines. 
Line 26 is joined to the movable contact 218 of a three 
position switch 30. Switch 30 is a “day-night” switch and 
is provided with a “night” contact 31, an open “day" con 
tact 32 and a test contact 33. It is also to be understood 
that in practice “day-night” switch 30‘ is a multi deck 
switch and that the decks (not shown) are utilized in con 
junction with timer circuits, test circuits, and the like, 
which have been omitted from the present schematic 
diagram since these circuits constitute no part of the 
present invention. 

Both contacts 31 and 33 of switch 30 are joined to line 
34. A lead 35 is connected to line 34. This lead is con 
nected to base 36 of oscillator transistor 37 through re 
sister 38. A capacitor 40 is shunted between lead 35 
and common line 25. Transistor 37 also includes an 
emitter 41 connected to common line 25 and a collector 
42 joined to win-ding 43 of oscillator transformer 44. The 
opposite terminal of winding 43 is connected to base 36 
through capacitor 45. The secondary winding 46 and 
tank capacitor 47 form the oscillator tank circuit and 
determine the RF output of the oscillator circuit. The 
output frequency of this circuit is preferably in the low 
radio frequency range, for example 15 kc. 
One terminal of secondary winding 46 is tied to com 

mon line 25 through lead 48, while the opposite terminal 
of this winding is connected through coupling capacitor 
50 to the antenna tunning circuit which includes tuning 
capacitor 51 connected in parallel with the primary wind 
ing 52 of detector transformer 53. Speci?cally, one lead 
of winding 52 is connected to common line ‘25 while the 
other lead is connected through lea-d 54 to capacitor 50. 
The antenna system includes cabinets 10 and '11 which are 
connected through lead 16 to an intermediate tap 55 of 
primary winding 52 and housing 17 of the alarm unit 
which is connected to primary winding 52 through lead 
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56 and capacitor 57. Thus, the alarm circuitry and the 
local alarm (if mounted within housing 17) are protected 
since the housing 17 forms part of the antenna system. 

Detector transformer 53 vfurther includes a secondary 
winding 58 which is connected to common line 25 and 
through inductance 60 to base 61 of detector transistor 
62. A capacitor 63 is shunted between base 61 and com 
mon line 25. Detector transistor 62 includes a collec 
tor 64 connected through lead 65 to line 34. The emitter 
66 of transistor 62 is connected through resistor 67 to 
a milliammeter 68, the other terminal of the milliammeter 
being connected to common line 25. Emitter 66 is con 
nected through resistor 70 to 'base 7.1 of relay ampli?er 
transistor 72. A diode recti?er 80 and coupling capacitor 
81 are connected in series with one another and are 
shunted across resistor 70. A sensitivity'resistor 82 is 
in turn shunted across diode recti?er 89. In one circuit, 
resistor 70 is 22K ohms, resistor 82 is 5.1K ohms and 
capacitor 81 is 3000 microfarads. A ?lter capacitor 73 
is shunted between emitter 66 and common line 25. 
Emitter 74 of transistor 72 is connected through lead 
75 to common line 25. The collector 76 of transistor 72 
is connected through one lead of relay coil 24. The op 
posite end of this relay coil is joined to line 34 and the 
relay coil is shunted by a capacitor 77. . 

Relay 24 includes a movable contact 83 engageable 
with either ?xed contact point 84- or 85. The relay is 
shown in an energized condition in FIGURE 2. With 
the relay in this condition, movable contact 83 is in en— 
gagement with lower stationary contact 85. When the 
relay is 'deenergized, movable contact 83 is shifted into 
engagement with upper stationary contact 84, completing 
a circuit to actuate remote alarm 19 and a local alarm 
(not shown). 

In operation, the detector coil 52 is tuned so that any 
increase in capacity to ground in the vicinity of the an 
tenna system, i.e. cabinets 10 and 11 and casing 17, will 
cause a drop in voltage developed across winding 58. 
This is accomplished by tuning the coil from minimum 
capacity through the resonant peak and slightly beyond 
it. Consequently, if a person approaches the protected 
objects, he causes an increase in the capacity relative to 
earth ground of the tuning circuit with the resultant drop 
of voltage across winding 58. 
across the detector winding is recti?ed and is A.C. cou 
pled to the transistor relay stage 23. Consequently, any 
drop in recti?ed voltage will cause relay 24 to drop out, 
energizing the remote and local alarms. 

Speci?cally, the recti?ed -D.C. voltage, which is of the 
order of —.70 v. with respect to ground, appears at the 
emitter 66 of transistor 62. Capacitor 73 acts as a ?lter 
for. this voltage. This voltage is A.C. coupled through 
resistor 82 to/the relay ampli?er stage 23, L6. to the base 
of transistor 72. This transistor is in a saturated or “full 
on” state so that practically all of the supply voltage is 
developed across the relay coil 24 in the collector circuit 
of the transistor 72. 

It will be appreciated that relay ampli?er transistor 72 
receives its DC. bias through resistor 70 interconnecting 
base 71 of transistor 72 and emitter 66 of transistor 62. 
If this bias voltage is insu?’icient, as for example be 
cause of the excessive tuning of the detector coil or low 
supply voltage, transistor ‘72 will not be saturatedrand 
relay 24 will not be energized to cause an alarm. Thus, 
this portion of the circuit functions as a fail-safe circuit 
which has the e?ect of being a constant monitor of the 
detector tuning, oscillator voltage, battery voltage and 
of the circuit components which might be defective. It 
will readily be appreciated that if transistor 72 were 
biased directly from battery 20, a slow drop in detector 
voltage to an insensitive state could happen Without 
triggering an alarm. Moreover, turning on the alarm with 
the detector detuned or the oscillator inoperative would 
also fail to cause an alarm. 

iCapacitor v81 is a coupling capacitor which is effec 

This voltage developed . 
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tive to provide a low impedance coupling path for short 
term changes. Speci?cally, when the capacitor alarm is 
?rst turned on and properly balanced, a D.C. voltage ap 
pears at the emitter 66 of transistor 62. Transistor 72 
being biased from this point begins to draw bias cur 
rent through a circuit from its emitter 74 through its base 
71, and resistor 70 to the emitter 66 of transistor 62. 
Since capacitor 81 must also be charged to approxi 
mately —~.70 volt, additional current ?ows from the 
emitter of transistor 72 through its base, recti?er 80, and 
resistor 82 to the capacitor 81. 

After capacitor 81 becomes charged, the only cur 
rent continuing to ?ow between stages 22 and 23 will 
be bias current ?owing through resistor 70. Any slow, 
long-term changes in the detector voltage appearing at 
collector 66 will cause a very slow charge or discharge 
of coupling capacitor 81, but this will not cause any ap 
preciable change in the saturated state of transistor 23. 
However, any rapid decrease in the detector voltage 
causes a likewise rapid discharge of capacitor 81. This 
capacitor discharges through resistor 82 and through 
the base emitter circuit of transistor 72. Since this dis 
charge current is in the opposite direction from the bias 
current flow from the emitter 74 of transistor 72 to the 
emitter 66 of transistor 62, the net bias current is re 
duced depending upon the rate at which capacitor 81 
discharges. If the bias current is reduced by a su?icient 
amount, transistor 72 will no longer be saturated and 
will not pass enough current through its collector cir 
cuit to keep relay 24 energized. When this relay is de 
energized, contact 83 shifts into engagement with sta 
tionary contact 84 causing actuation of remote alarm 19 
and the local alarm. 

Resistor 82 serves as a desensitizing resistor. Spe 
ci?cally, this resistor reduces the coupling between detec 
tor transistor 62 and ampli?er transistor 72 and limits 
the frequency response of the alarm. This resistor fur 
ther inherently tends to limit the charge up rate of ca 
pacitor 81 which adversely affects the sensitivity of 
the alarm unit when it is ?rst turned on. Speci?cally, as 
long as capacitor 81 is charging, it is drawing bias cur 
rent through transistor 72. Consequently, a large drop 
in detector voltage is required to cause the capacitor 
to start discharging through ‘transistor 72 to render it 
nonconductive. 

In accordance with the present invention, a prolonged 
loss in sensitivity is avoided and the time of less than 
maximum sensitivity is minimized by diode 80. Diode 
80 effectively short circuits the resistor 82 during charge 
up because it is forward conducting, i.e. provides a low 
impedance path to capacitor 81. Capacitor 81 thus 
charges up to maximum potential very rapidly and pro 
vides a fast set up time for the alarm as far as sensitivity 
is concerned. By way of example, the present alarm 
is set up in approximately one second as compared to the 
forty seconds required by previous units. Nevertheless, 
when the unit is in operation, resistor 82 is still effective 
to limit the sensitivity of the device as it was intended. 
More particularly, an alarm is caused by the discharge 
of capacitor 81 in a reverse direction in which recti?er 
80 is nonconductive. Thus, the entire discharge current 
of capacitor 81 must ?ow through resistor 82. 
From ‘the foregoing disclosure of the general princi 

ples of the present invention and the above description 
of a preferred embodiment, those skilled in the art will 
readily comprehend the various modi?cations to which 
the invention is susceptible. Therefore, we desire to be 
limited only by the scope of the following claims. 

Having described our invention, we claim: 
1. A capacity alarm system comprising an oscillator, 

a tuned resonant circuit connected to said oscillator, said 
resonant circuit including antenna means, a detector for 
sensing changes in capacitance in said tuned resonant cir 
cuit and developing a D.C. potential in response thereto, 
ampli?er means, fail-safe circuit means interconnecting 
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6 
said detector and said ampli?er means, said fail-safe cir 
cuit means including means providing a conductive path 
for D.C. operating bias from said detector for said am 
pli?er means, whereby said ampli?er output is substan 
tially reduced in response to a gradual change in detec 
tor output in excess of a predetermined magnitude, said 
fail-safe circuit also including a capacitor providing an 
A.C. coupling between said detector and ampli?er means, 
said capacitor being discharged in response to a rapid 
change in detector output and being effective to sub 
stantially reduce the output of said ampli?er means, and 
alarm means energized by said ampli?er means and 
adapted for actuation in response to said substantial re 
duction in the output of said ampli?er means. 

2. A capacity alarm system comprising an oscillator, 
a tuned resonant circuit connected to said oscillator, said 
resonant circuit including antenna means, a detector for 
sensing changes in capacitance in said tuned resonant 
antenna circuit and developing a D.C. potential in re 
sponse thereto, ampli?er means for controlling actua 
tion of an alarm, and fail-safe circuit means intercon 
necting said detector and said ampli?er means, said fail 
safe circuit comprising a resistor interconnecting said 
detector and said ampli?er means to provide a D.C. op 
erating bias for said ampli?er means, and parallel cir 
cuit means including a capacitor effective to cause cur 
rent ?ow in a reverse direction to said ampli?er in re 
sponse to an increase in capacity in said resonant circuit 
and a decrease in potential of said detector. 

3. A capacity alarm system comprising an oscillator, 
a tuned resonant circuit connected to said oscillator, said 
resonant circuit including antenna means, a detector for 
sensing changes in capacitance in said tuned resonant 
antenna circuit and developing a D.C. potential in re 
sponse thereto, ampli?er means for controlling actuation 
of an alarm, and fail-safe circuit means interconnecting 
said detector and said ampli?er means, said fail-safe cir 
cuit comprising a resistor interconnecting said detector 
and said ‘ampli?er means to provide a D.C. operating bias 
for said ampli?er means, and parallel circuit means in 
cluding a capacitor and series connected sensitivity re 
sistor effective to cause current flow in a reverse direction 
to said ampli?er in response to an increase in capacity 
in said resonant circuit and a decrease in potential of 
said detector. 

4. A capacity alarm system comprising an oscillator, 
21 tuned resonant circuit connected to said oscillator, said 
resonant circuit including antenna means, a detector for 
sensing changes in capacitance in said tuned resonant 
antenna circuit and developing a D.C. potential in response 
thereto, ampli?er means for controlling actuation of an 
alarm, and fail-safe circuit means interconnecting said 
detector and said ampli?er means, said fail-safe circuit 
comprising a resistor interconnecting said detector and 
said ampli?er means to provide a D.C. operating bias for 
said ampli?er means, and parallel circuit means including 
a capacitor and series connected sensitivity resistor effec 
tive to cause current flow in a reverse direction to said 
ampli?er in response to an increase in capacity in said 
resonant circuit and a decrease in potential of said 
detector, and a diode shunting said sensitivity resistor, 
said diode being connected to provide a high impedance 
path to current discharged by said capacitor. 

5. A capacity alarm system comprising an oscillator, 
a tuned resonant circuit connected to said oscillator, said 
resonant circuit including antenna means and an inductive 
winding, a ?rst transistor connected to said inductive 
winding for sensing changes in capacitance in said tuned 
resonant antenna circuit, said transistor including a col 
lector having a D.C. potential in variable response to said 
change in capacitance, a second transistor for controlling 
actuation of an alarm, and fail-safe circuit means inter 
connecting said ?rst transistor and said second transistor, 
said fail-safe circuit comprising a resistor interconnecting 
said collector and said second transistor to provide a D.C. 
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operating bias for said second transistor, and parallel 
circuit means including a capacitor effective to cause 
current ?ow in a reverse direction to said second tran 
sistor in response to an increase in capacity in said reso 
nant circuit and a decrease in potential of said collector. 

6. A capacity alarm system comprising an oscillator, 
a tuned resonant circuit connected to said oscillator, said 
resonant circuit including antenna means and an induc 
tive winding, a ?rst transistor connected to said inductive 
winding for sensing changes in capacitance in said tuned 
resonant antenna circuit, said transistor including a col 
lector having a D.C. potential in variable response to said 
change in capacitance, a second transistor for controlling 
actuation of an alarm, and fail-safe circuit means inter 
connecting said ?rst transistor and said second transistor, 
said fail-safe circuit comprising a resistor interconnecting 
said collector and said second transistor to provide a D.C. 
operating bias for said second transistor, and parallel cir 
cuit means including a capacitor and series connected 
sensitivity resistor effective to cause current ?ow in a 
reverse direction to said second transistor in response to 
an increase in capacity in said resonant circuit and a 
decrease in potential of said collector. 

7. A capacity alarm system comprising an oscillator, 
a tune-d resonant circuit connected to said oscillator, said 
resonant circuit including antenna means and an induc 
tive winding, a ?rst transistor connected to said inductive 
winding for sensing changes in capacitance in said tuned 
resonant antenna circuit, said transistor including a col 
lector having a D.C. potential in variable response to said 
change in capacitance, a second transistor for controlling 
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actuation of an alarm, and fail-safe circuit means inter 
connecting said ?rst transistor and said second transistor, 
said fail-safe circuit comprising a resistor interconnecting 
said collector and said second transistor to provide a D.C. 
operating ‘bias for said second transistor, andv parallel 
circuit means including a capacitor and series connected 
sensitivity resistor effective to cause current ?ow in a 
reverse direction to said second transistor in response to 
an increase in capacity in said resonant circuit and a 
decrease in potential of said collector, and a diode shunt 
ing said sensitivity resistor, said diode being connected to 
provide a high impedance path to current discharged by 
said capacitor. 
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