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ABSTRACT: A merchandise protection system in which an 
encapsulated, magnetically latched reed is hidden on the arti 
cle to be protected against theft. Magnets placed adjacent an 
exitway from the protected enclosure release the reed, allow 
ing it to thereafter vibrate at a predetermined frequency. The 
reed produces a magnetic disturbance which is detected by a 
sensitive, frequency-selective pickup device which, in turn, 
actuates an alarm. 
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SHORT-RANGESIGNALING SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates generally to electrical signaling 
devices and, more particularly, to methods and apparatus for 
detecting the presence of certain objects. 
A variety of theft protection systems have been proposed 

for use in retail stores, libraries and museums. One of the most 
effective of these prior arrangements is described in U.S. Pat. 
application Ser. No. 609,494 filed on Jan. 16, 1967, now 
abandoned, by Edward Devine, Peter Miller, and John E. 
Wolf. In that system, a small magnet is attached to each article 
to be protected. Should a thief attempt to carry an article 
through an exitway from the protected enclosure, a sensitive 
pickup device positioned adjacent the exitway detects the 
moving magnet to provide an alarm signal. 
While being suitable for many applications, this system does 

suffer from several disadvantages. Extensive precautions, not 
always effective, must be taken to prevent stray magnetic 
fields from triggering the alarm. Moreover, innocent patrons 
carrying magnetized or large metallic objects through the exit 
way may actuate the alarm. To minimize this difficulty, the 
magnets which are placed on the protected articles must be 
larger than would otherwise be necessary, increasing the cost 
of the system and complicating the task of attaching the mag 
nets to the protected articles. 

SUMMARY OF THE INVENTION 

In a principal aspect, the present invention takes the form of 
a condition-responsive device for signaling over short 
distances by producing a magnetic disturbance and a sensitive 
receiving device for detecting the presence of such a 
disturbance. 
The signal-producing device itself may take the form of an 

elongated, ferrous reed suspended cantilever fashion within a 
sealed capsule. A second ferrous member is positioned within 
the capsule in normally spaced relation from the free end of 
the reed. The capsule is subjected to a magnetic field suffi 
cient to deflect the free end of the reed into contact with the 
second ferrous member. After this activating field is removed, 
the reed and the second member remain in contact due to the 
residual magnetism associated with the two ferrous members. 
By applying a field to the activated capsule which is opposed 
to the direction of residual magnetism, the reed may be 
released from the second member, thereafter vibrating for at 
least a brief period to produce a damped, magnetic signal hav 
ing a frequency equal to the mechanical resonant frequency of 
the reed. 
A suitable antenna for sensing the magnetic flux 

disturbance thus produced is connected to the input of a signal 
detection device capable of distinguishing the signal created 
by the vibrating reed from the "noise" produced from other 
SOCS. 

This signal detection device preferably includes a first band 
pass filter tuned to the frequency of reed vibration and second 
and third band-pass filters tuned respectively above and below 
the reed vibration frequency. The signals at the outputs of the 
three filters are rectified to produce control signals, the 
rectified signal corresponding to the signals at the reed vibra 
tion frequency having a first polarity and the other two control 
signals having a second, opposite polarity. The three control 
signals are then summed to produce an output signal. Should 
an "impulse noise" be picked up at the antenna, signals will 
pass through all three band-pass filters to create a net output 
signal having the second polarity. The output signal will have 
the first polarity only when the magnitude of the signal passing 
through the first filter exceeds the sum of the two signals 
passing through the second and third filters. 
The present invention may be employed to protect articles 

against theft. An activated reed capsule is affixed to each arti 
cle to be protected. One or more magnets placed adjacent 
each exitway from the protected enclosure causes the reed to 
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2 
attempt is made to carry the article through the exitway. 
Should removal of an article be authorized, the reed capsule 
may be purposely deactivated by applying a magnetic releas 
ing field to the capsule at a point out of range from the signal 
detector. The capsule may be reactivated at any time by ap 
plying a magnetic reed latching field thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the course of the detailed description which follows, 
frequent reference will be made to the attached drawings in 
which: 

FIG. 1 is a schematicized pictorial view of a merchandise 
protection system which utilizes the principles of the present 
invention; 

FIGS. 2 and 2A are cross-sectional and end views, respec 
tively of a magnetically actuated, vibrating reed capsule of the 
type contemplated by the invention, the capsule being shown 
positioned adjacent a magnet which closes the two reeds; 

FIG. 3 is a cross-sectional view of the capsule of FIG. 2 
shown positioned adjacent a magnet which releases the two 
reeds to cause reed vibration; 

FIG. 4 is a graph showing an illustrative sequence of signals 
of the type produced by a pickup antenna; 

FIG. 5 shows the waveform which appears at the output of 
the first channel rectifier in FIG. 1 in response to the presence 
of the signals shown in FIG. 4; 

FIG. 6 shows the output waveform from the second channel 
rectifier; 

FIG. 7 shows the output waveform from the third channel 
rectifier; 

FIG. 8 shows the waveform applied to the input of the 
threshold device of FIG. 1 in response to the signal input 
waveform depicted in FIG. 4; 

FIG. 9 illustrates the output waveform applied to the alarm 
in FIG. 1 by the threshold device; 

FIG. 10 depicts the gain characteristics of the signal detec 
tion circuit shown in FIG. 1, 

FIGS. 11 and 11A shows an alternative construction for the 
reed capsule which embodies the principles of the invention 
cross-sectional and end view, respectively; 

FIGS. 12 and 12A illustrate another reed capsule construc 
tion according to the invention cross-sectional and end view, 
respectively; 

FIGS. 13 and 13A show still another reed capsule embodi 
ment capable of emitting a pair of signals at different frequen 
cies cross-sectional and end view, respectively; 

FIG. 14 is a detailed schematic drawing of a preferred signal 
amplifying and filtering circuit; and 

FIG. 15 is a detailed schematic drawing of a preferred signal 
rectifying and summing circuit and an alarm control circuit. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIG. 1 of the drawings shows a signal detection unit posi 
tioned adjacent an exit 20 from a protected enclosure. Parti 
tions 22 and 23 extend outwardly from exitway 20. A set of 
four magnets (which may be permanent magnets or elec 
tromagnets), one of which is indicated at 25, is positioned in 
partition 22 near exit 20. A similar set of magnets, one of 
which is indicated at 27, is housed in partition 23 at a position 
farther from exit 20. Those magnets which are vertically 
aligned are magnetically poled in the same direction such that 
they cooperate to produce an enhanced magnetic field. The 
horizontally spaced pairs of magnets are poled in different 
directions such that, when a reed capsule (to be described ) is 
carried between the partitions, it will be subjected to magnetic 
flux lines of changing orientation. 
A multiple-turn coil is associated with each vertically 

aligned pair of magnets. (In FIG. 1, single turn coils are shown 
for purposes of illustration.) These four coils are then con 
nected in "series-bucking' relationship; that is, all four coils 
are connected in series in such a way that, if each coil is sub 

be released and hence creates a detectable signal whenever an 75 jected to the same magnetic field disturbance, no net voltage 



3,577, 136 
3 

will be produced. In this way, stray magnetic field fluctuations 
created at a distance from the coils tend to produce cancelling 
signals while signals generated between the two partitions 22 
and 23 tend to add constructively. 

Signals picked up by the four coils hidden in partitions 22 
and 23 are passed through a line transformer 29 and a shielded 
cable 30 to the input of a frequency selective detection circuit 
34 which actuates an alarm 36 whenever the presence of an 
activated capsule is detected between partitions 22 and 23. 

Before describing further the detection circuit 34 schemati 
cally shown in FIG. , it will be helpful to first consider the 
construction and operation of a typical signal-generating cap 
sule of the type shown in FIGS. 2 and 3. 
The capsule shown in FIG. 2 consists of a pair of elongated 

beams or "reeds' 40 and 41 suspended cantilever fashion 
within an evacuated glass envelope 43. A small "latching' 
magnet 45 is attached to the outside wall of the glass envelope 
43 near the overlapping ends of the reeds 40 and 41. When, as 
shown in FIG. 2, the capsule is subjected to a magnetic field 
which cooperates with latching magnet 45, the ends of the 
reeds are pulled into contact. This may be accomplished by 
bringing the capsule near one end of the "activating' magnet 
46 as shown in FIG. 2. 
When activating magnet 46 is removed, the reeds 40 and 4 

are held in contact by latching magnet 45 which supplies just 
enough residual magnetism to hold the two reeds together. 
When a capsule thus activated is subjected to a magnetic 

field in opposition to the residual field provided by latching 
magnet 4S, the reeds 40 and 41 break contact and swing away 
from one another. Thereafter, the two reeds vibrate for a short 
period at their natural frequency of mechanical resonance. 
This vibration creates a magnetic field disturbance which may 
be detected at short ranges. 

Detection circuit 34 shown in FIG. includes an amplifier 
47 whose input is connected through shielded cable 30 to the 
pickup coils in partitions 22 and 23. The output of amplifier 
47 is connected to the inputs of three band-pass filters 51, 52, 
and 53. Filter 52 resonates at the reed vibration frequency 
while filters S and S3 are respectively tuned slightly higher 
than and slightly lower than the reed frequency. The signals 
appearing at the outputs of filters 51, 52 and 53 are amplified 
by amplifiers 56, 57 and 58 respectively. A capacitor-diode 
rectifier is connected to the output of each of these amplifiers, 
rectifiers 62 and 63 delivering positive signals while rectifier 
62 delivers a negative signal. The output of the three rectifiers 
is connected to a summing node point 66 by means of resistors 
67, 68 and 69. The summing node 66 supplies the input signal 
to a threshold device 70. 
The detection circuit 34 must not only be very sensitive but 

must also be capable of distinguishing the signal produced by 
an actuated reed capsule from a variety of other signals. The 
illustrative waveforms depicted in FIGS. 4 through 8 of the 
drawings typify the operation of this circuit. 

In FIG. 4, an amplified waveform of the type which might 
appear at the output of amplifier 47 is shown. This waveform 
may be divided into three parts: a noise impulse A, sustained 
random noise B; and a reed signal C. 
The impulse A shown in FIG. 4 contains a wide band of 

frequencies, including the reed vibration frequency. When ap 
plied to the band-pass filters 51, S2 and 53, the impulse causes 
all three filters to "ring' and thus produces a decaying output 
from all three rectifiers 61, 62 and 63. Since the outputs from 
rectifiers 61 and 63 are positive (as seen in FGS. S and 7) 
while only the output from rectifier 62 is negative (as seen in 
FIG. 6), the net signal appearing at summing node 66 in 
response to impulse A is positive as seen in FiG.8. 

Similarly, sustained random noise as illustrated at B in FIG. 
4 produces a net positive input signal to threshold device 70. 
When a signal from an actuated reed is applied to the detec 

tion unit 34, however, the threshold device 34 is triggered. 
Having a discrete frequency, the reed signal passes only 
through channel 2 filter 52 to produce a net negative signal at 
summing node 66 which has a sufficient amplitude to trigger 
threshold device 70 and actuate alarm 36. 
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4. 
The frequency response characteristics of detection circuit 

34 are depicted in FIG. 10 of the drawings. Curves 76, 77, and 
78 show the passband characteristics of filters 56, 57 and 58 
respectively. The dashed line curve 79 shows the combined 
characteristics of the three filters; that is, the overall transfer 
gain between the input to amplifier 47 and the summing node 
66. The horizontal dashed line 80 indicates the threshold volt 
age level-V, at which threshold device 70 is actuated. As may 
be readily appreciated from FIG. 10, the effective selectivity 
of the detection circuit may be considerably better than the 
selectivity of the filter 52 by itself. This selectivity may be 
further enhanced by increasing the gain of the channel A and 
channel 2, signal paths (curves 76 and 78), by reducing the 
gain of the channel 2 signal path (curve 77), or by lowering 
still further the threshold level-V at which threshold device 
70 is triggered. In practice, the triggering range should have 
sufficient width to allow for the expected deviations in 
frequency between different reed capsules yet be narrow 
enough to reject single frequency tones which are near to but 
not the same as the predetermined reed vibration frequency. 

FIGS. 11, 12 and 13 of the drawings show alternative reed 
capsule constructions. The reed capsules shown in FIGS. 11, 
2 and 13 may be latched and actuated in the same manner as 

discussed in connection with the capsule shown in FIGS. 2 and 
3 of the drawings. 

In FIG. 11, a single elongated reed 8 is suspended cantil 
ever fashion within a glass capsule 82 and is shown held in 
latched position against a permanent magnet 83 imbedded in 
capsule 82. 
The capsule shown in FIG. 12 likewise includes a single reed 

85 mounted for vibration in a capsule 86. The reed 85 is, how 
ever, constructed of a remanent magnetic material such that it 
provides its own residual latching magnetism to hold its free 
end in contact with a fixed iron slug 87 imbedded in envelope 
86. 

F.G. 13 shows still another reed capsule embodying the 
principles of the invention. A long reed 87 and a shorter reed 
88, both of which may be remanently magnetic, extend toward 
one another from opposite ends of a glass envelope 89. Being 
of different lengths, the reeds 87 and 88 vibrate at different 
frequencies to produce a pair of detectable signals. Two 
separate detection circuits (each of which preferably takes the 
form of the detection unit 34 discussed in conjunction with 
F.G. 2) may then be employed to detect these signals. The 
outputs of these two circuits may then be connected to actuate 
an alarm when, and only when, signals are present at both reed 
frequencies. 

F.G. 4 of the drawings is a detailed'schematic drawing of a 
transistor preamplifier and passband filter circuit which may 
be employed to instrument the invention. Except where other 
wise noted, the circuit shown in FIG. 14 employs conventional 
transistor circuitry and need not be discussed in detail. 
The signal from the pickup coils is applied to input 101 and 

is amplified by the four cascaded transistors 102, 103, 104 and 
105. Transistors 03 and 105 are connected as emitter-fol 
lowers for buffering. The series combination of a capacitor 
106 and a switch 107 is connected between the base and col 
lector of input transistor 102. When switch 107 is closed, addi 
tional high-frequency negative feedback is applied to the base 
of transistor 102 to provide reduced high-frequency gain in 
high noise areas. 
The series combination of capacitor 109 and inductor 10 is 

connected between the emitter of transistor 105 and ground. 
The base of a transistor 11 is connected to the junction of 
capacitor 109 and inductor 110 which acts as the first stage of 
the first channel filter. The filtered first channel signal is 
further amplified by transistors 11, 12 and 113 and again fil 
tered by the series combination of capacitor 15 and inductor 
116. The first channel output terminal 120 is connected to the 
junction of capacitor 115 and inductor 6. 
The signal appearing at the emitter of transistor 105 is am 

plified by the cascaded transistors 122 and 123. The series 
combination of capacitor 126 and inductor 127 (the second 
channel filter) is connected from the emitter of transistor 23 
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to ground. Similarly, the series combination of capacitor 128 
and inductor 129 (the third channel filter) connected between 
the emitter of transistor 123 and ground. The second channel 
output terminal 30 is connected to the junction of capacitors 
126 and 127 while the third channel output terminal 135 is 
connected to the junction of capacitor 128 and inductor 129. 
The circuitry shown in the detailed schematic of FIG. 15 

amplifies and rectifies the three channel signals developed by 
the circuit of FIG. 14. Signals appearing in the second channel 
(including the signal produced by the vibrating reed) are ap 
plied to the transistor 140 which is connected in an emitter 
follower configuration. The series combination of a capacitor 
14 and a diode 43 is connected between the emitter of 
transistor 140 and ground. Capacitor 144 is connected in se 
ries with diode 45 between the anode and cathode of diode 
143. Diodes 43 and 45 in conjunction with capacitors 141 
and 44, act as a voltage doubler producing a negative, 
rectified signal across capacitor 144, the magnitude of which 
varies with the envelope of the signal passing through the 
second channel filter. 

Similar amplifiers and voltage doublers are connected to 
receive the first and third channel signals. These voltage 
cioublers produce rectified voltages across capacitors 148 and 
49 which are proportional to the envelopes of the first and 

third channel signals respectively. 
The three rectified signals are combined on the summing 

conductor 150. A resistor 151 connects the capacitor 144 to 
conductor 150 while resistors 152 and 153 connect conductor 
150 to capacitors 148 and 149 respectively. 
The series combination of a diode 160 and a capacitor 161 

is connected between summing conductor 150 and ground. So 
long as conductor 150 is more positive than the voltage across 
capacitor 161, diode 160 remains in a blocking condition. 
Capacitor 161 thus charges to a low-positive potential through 
the series combination of resistors 164 and 165. Resistor 64 
normally supplies a forward biasing current to the base of 
transistor 170, maintaining it in a normally conductive condi 
tion. Likewise, transistor 171, which is capacitively coupled to 
the output of transistor 170, is also normally conductive. 
When a reed frequency signal passes through the second 

channel filter (capacitor 126 and inductor 127 in FIG. 14), a 
negative-going pulse appears at summing conductor 150, turn 
ing transistors 170 and 171 off. This negative pulse is large 
enough to override any positive "noise" signal contributed 
from the first and third channels. 
As an additional precaution against noise signals, means are 

employed for lowering the collector voltage appearing at the 
collector of transistor 171 during and immediately following 
high-noise conditions. The collector of a transistor 78 is con 
nected to the junction of capacitors 180 and 181 which are 
connected to ground between the positive voltage supply con 
ductor 183 and ground. A pair of resistors 186 and 187 con 
nect the positive supply conductor 183 to the collector of 
transistor 17, the junction of these resistors being connected 
to the junction of capacitors 180 and 181. The emitter of 
transistor 178 is grounded and its base is connected to the 
summing conductor 150 through a resistor 190. During high 
noise conditions, conductor 150 is highly positive, turning 
transistor 178 on and discharging capacitor 181, thus lowering 
the collector voltage of the switching transistor 171. After 
such high noise ceases, the capacitor 18 recharges at a slow 
rate such that the condition of reduced collector voltage lin 
gers for a brief period. 

if transistor 71 is switched off suddenly in response to a 
reed frequency signal, its collector voltage rises abruptly, 
transmitting a positive-going pulse to the base of transistor 
192, turning that transistor on, and applying a positive gate 
turn-on pulse to the gate of the silicon-controlled rectifier 
196. Current then flows from the positive supply terminal 197, 
through a closed power switch 198, a relay coil 199, a nor 
mally on transistor 200, and the transconductive path of con 
trolled rectifier 196. The current through relay coil 199 closes 
contacts 202 and 203. 
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6 
The contacts 202 thus close a remote circuit (of any sort) 

which may be connected across terminals 204 and 205. The 
closure of contact 203 causes the capacitor 210 to begin to 
discharge through resistor 212, reducing the base voltage-ap 
plied to transistor 200. Eventually, transistor 200 is turned off, 
opening relay contacts 202 and 203, and causing capacitor 
210 to be recharged through resistor 215. (Sufficient relay 
coil current flows during this period to maintain controlled 
rectifier 196 in conduction even though transistor 192 has 
again turned off.) The relay coil 199 is therefor pulsed. The 
series combination of resistor 218 and a switch 29 is con 
nected in parallel with resistor 215. By closing switch 219, 
transistor 200 remains on at all times to disable the pulsing cir 
cuit. 
A local alarm circuit is also connected in series with relay 

contact 203. This circuit comprises a signal light 220 which is 
connected in parallel with the series combination of a switch 
222 and an audible alarm 224. By opening switch 222, the 
audible alarm 224 may be disabled. 

It is to be understood that the arrangements which have 
been described are merely illustrative applications of the prin 
ciples of the invention. Numerous other arrangements may be 
devised which nevertheless embody the invention. 

I claim: 
1. The method of short range signaling comprising, in com 

bination, the steps of magnetically latching a vibratory ferrous 
member in a deflected position against a second ferrous 
member, 

applying an externally created magnetic field to said mem 
bers to release said vibratory member such that it 
thereafter freely vibrates at a predetermined frequency to 
create a magnetic disturbance at a predetermined 
frequency, and 

sensing the presence of said disturbance at a position 
remote from said vibrating member. 

2. The method as set forth in claim 1 including the steps of 
sensing the presence of noise disturbances at frequencies 
other than said predetermined frequency and comparing said 
noise disturbances with said disturbances at said predeter 
mined frequency. 

3. A short range signaling apparatus comprising, in com 
bination, 
an elongated ferrous signaling member supported in cantil 

ever fashion for vibratory motion within a capsule, 
a second ferrous member mounted in said capsule in spaced 

relation from the free end of said elongated member, 
means for deflecting the free end of said elongated signal 
ing member into contact with said second member, 

a source of residual magnetism associated with said mem 
bers for holding said elongated member in contact with 
said second member, 

a source of magnetic initiating field opposed to said residual 
field for releasing said elongated member from said 
second member such that the elongated member 
thereafter freely vibrates to produce a magnetic signaling 
disturbance into the air surrounding said signaling 
member having a predetermined frequency, and 

means remote from said capsule for detecting said magnetic 
signaling disturbance having said predetermined frequen 
cy. 

4. A device as set forth in claim 3 wherein said source of 
residual magnetism comprises a magnet attached to said cap 
sule. 

5. A device as set forth in claim 3 wherein said source of 
residual magnetism comprises the remanent magnetism of at 
least one of said members. 

6. A device as set forth in claim 3 wherein said second 
member comprises a second elongated member mounted can 
tilever fashion within said capsule and having a free end over 
lapping and spaced from said first-named clongated member. 

7. A device as set forth in claim 6 wherein both of said mem 
bers are adapted to vibrate at substantially said predetermined 
frequency. 
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8. A device as set forth in claim 3 wherein said means for 
deflecting said elongated member comprises an external 
source of a magnetic field cooperative with said residual field 
for creating a magnetic attraction between said members suffi 
cient to deflect said elongated member into contact with said 
second member. 

9. A combination as set forth in claim 3 wherein said means 
for detecting magnetic disturbance having a predetermined 
frequency comprises, in combination, 

an antenna or pickup coils, 
an amplifier coupled to said antenna, 
a first band-pass filter coupled to the output of said amplifi 

er and tuned to a frequency lower than said predeter 
mined frequency, 

a second band-pass filter coupled to the output of said am 
plifier and tuned to said predetermined frequency, 

a third band-pass filter connected to the output of said am 
plifier and tuned to a frequency higher than said predeter 
mined frequency, 
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12. The method as set forth in claim 11 including the steps 

of sensing the presence of noise disturbance at frequencies 
other than said predetermined frequency and comparing said 
noise disturbances with said signal at said predetermined 
frequency. 

13. A short range signaling apparatus comprising, in com 
bination, 
a ferrous signaling member mounted for vibratory move 
ment within a housing, said member having a predeter 
mined mechanically vibratory resonant frequency, 

means for initiating the vibration said ferrous signaling 
member such that said member thereafter freely vibrates 
at said resonant frequency to radiate a magnetic signal 
into the air surrounding said member at said predeter 
mined frequency, and 

means for detecting the presence of said magnetic signal at 
a position remote from said ferrous member. 

4. The apparatus as set forth in claim i3 wherein said 
means for detecting the presence of said magnetic signal com 

first, second and third rectifying means coupled to the out- 20 prises, in combination, 
puts of said first, second and third filters respectively, said 
first and third rectifying means producing control signals 
of one polarity and said second rectifying means produc 
ing a control signal of the opposite polarity, and 

means coupled to the outputs of said filters for summing 
said control signals to produce a sum signal the polarity of 
which indicates the presence of said magnetic 
disturbances. 

10. The combination as set forth in claim 9 wherein said an 
tenna is positioned adjacent an exitway from a protected en 
closure, wherein said source of a magnetic initiating field is 
positioned adjacent said exitway, and wherein an alarm device 
is coupled to said summing means such that it is actuated in 
response to the presence of a sum signal having said opposite 
polarity. 

11. The method of short range signaling comprising, in com 
bination, the steps of initiating the vibration of a vibratory fer 
rous signaling member having a predetermined mechanical 
resonant frequency such that said member thereafter freely 
vibrates at said frequency to radiate a magnetic signal at said 
predetermined frequency into the air surrounding said 
member, and detecting the presence of said magnetic signal at 
a position remote from said vibratory member. 
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an antenna, 
an amplifier coupled to said antenna, 
a first band-pass filter coupled to the output of said amplifi 

er and tuned to said predetermined frequency, 
a third band-pass filter connected to the output of said am 

plifier and tuned to a frequency higher than said predeter 
mined frequency, 

first, second and third rectifying means coupled to the out 
puts of said first, second, and third filters respectively, 
said first and third rectifying means producing control 
signals of the opposite polarity, and . 

means coupled to the outputs of said filters for summing 
said control signals to produce a sum signal the polarity of 
which indicates the presence of said magnetic 
disturbance. 

5. The apparatus as set forth in claim 14 wherein said an 
tenna is positioned adjacent an exitway from a protected en 
closure, wherein said means for initiating vibration is a source 
of magnetic initiating field positioned adjacent said exitway, 
and wherein an alarm device is coupled to said summing 
means such that it is actuated in response to the presence of a 
sum signal having said opposite polarity. 


