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[5 7] ABSTRACT 

A field of electrostatic, electromagnetic or high fre 
quency radiant energy is provided on a predetermined 
intermittent cycle-in a con?ned space through which 
persons are directed. A tuned resonant circuit, con 
cealed on merchandise being carried through the 
space, is activated by the energy ?eld. During the time 
interval when the energy ?eld is cut off, the decaying 
electric signal from the tuned resonant circuit is radi 
ated to a receiver. The received electric signal func 
tions to activate an alarm. 

20 Claims, 15 Drawing Figures 
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METHOD AND APPARATUS FOR ACTUATING AN 
ELECTRIC CIRCUIT 

CROSS REFERENCE TO RELATED APPLICATION 
This application is a continuation-in-part of the ear 

lier ?led application Ser. No. 879,080 ?led Nov. 24, 
1969 and now abandoned which, in turn, was a con 
tinuation-in-part of the earlier ?led application Ser. 
‘No. 797,053, ?led Feb. 6, 1969 and now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relatesvto the actuation of electric cir 
edits, and more particularly to a novel method and ap 
paratus for actuating an" electric circuit from a remote 

- position. Specially, this invention relates to a method 
and apparatus for detecting stolen merchandise. 
Various methods and devices have been employed 

heretofore to effect actuation of an electric circuit > 

from a remote position. Among these is the method and 
apparatus disclosed in applicant’s earlier U.S. Pat. No.. 
2,774,060 over which the present invention represents 
an improvement. The method and apparatus of appli 
cant’s earlier patent has many functions, including the 
detection of stolen merchandise, and involves the use 
of a tuned resonant circuit which, when placed in the 
field of an oscillator causes the oscillator to produce a 
change in potentialzwhich may be utilized to actuate an 
electric circuit. ' v i , 

Although apparatus of the type disclosed in appli 
cant’s earlier patent is quite effective for the purposes 
intended, its effectiveness is somewhat limited by the 
shielding effects of ‘extraneous objects placed in prox 
imity to, the tunedcircuit, thereby limiting the effective 
range of operation of the apparatus. . ‘ 
Other methods and devices of the class described are 

generally characterized by being operable with a multi 
plicity of magnetic or electrically conductive objects of - 
various shapes and sizes. Although such methods and 
apparatus may ?nd utility in‘ the actuation ‘of certain 
types of electric circuits,‘they are of no value forvthe 
purpose of detecting stolen merchandise. 

_ SUMMARY OF ‘THE INVENTION 

In its basic concept the present invention involves the 
activation ofa tuned-‘electric energy absorbing and ra 
diating device-by an intermittently generated ?eld of 
electrostatic, electromagnetic or radio frequency radi 
ant energy, whereby when the energy ?eld is cut off the 
decaying electric signal from the‘tuned device is radi 
atedv to a receiver. ‘The receiver electric signal functions 
to activate an electric circuit. } 

It is by virtue of the foregoing basic concept that the 
principal objective of the present invention is achieved, 
namely to overcome the disadvantages of prior meth 
ods and, apparatus as described hereinbefore. 
‘Another important object of the present invention is 

to provide apparatus of the class described in which the 
tuned device is a passive tuned resonant LC circuit in 
which means is provided for disabling the tuned reso 
nant circuit after it has served its purpose. 
A furtherimportant object of this invention is the 

provision of a novel tuned resonant circuit construction 
for use with the method and apparatus. 
The foregoing and other objects and advantages of 

the present invention will appear-from the following de 
tailed description, taken in connection with the accom 
panying drawings of-the preferred embodiments. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic electrical diagram, partly in 
block form, illustrating the method and one form of ap 
paratus of the present invention. 
FIG. 2 is a graphic representation of a plurality of 

waveforms of electric signals illustrating the operation 
of the apparatus of FIG. 1. 
FIG. 3 is a plan view'of a merchandise tag having 

concealed therein, and illustrated by broken lines, a 
tuned resonant circuit embodying features of the pres 
ent invention. , 

FIG. 4 is a fragmentary sectional view on a magni?ed 
scale taken on the line 4—4 in FIG. 3. 
FIG. 5 is a schematic representation of means for dis 

abling the tuned resonant circuit illustrated in FIGS. 3 
and 4. 
FIG. 6 is a schematic electrical diagram, partly in 

block form, illustrating the method and a second form 
of apparatus of the present invention. 
FIG. 7 is a graphic representation of a plurality of 

waveforms of electric signals illustrating the operation 
of the apparatus of FIG. 6. 7 
FIG. 8 is a schematic electrical diagram, partly in 

block form, illustrating the method and a third form of 
apparatus of the present invention. 
FIG. 9 is a schematic electrical diagram, partly in 

block form, illustrating a still further modi?ed form of 
apparatus embodying the features of this invention. 
FIG. 10 is aplan view of an identi?cation card having 

incorporated therewith means by which to activate the 
apparatus shown in FIG. 9. 
FIG. 11 is a schematic diagram of another form of 

tuned resonant circuit concealed in a tag illustrated by 
brokenlines and embodying features of this invention. 
FIGS. 12 and 13 are schematic representations of 

further modi?ed forms of tuned resonant circuits em 
bodying features of this invention. 
FIG. 14 is a schematic electrical diagram, partly in 

block form, illustrating a still further modi?ed form of 
apparatus embodying the features of this invention. 
FIG. 15 is a schematic electrical diagram in block 

form illustrating a modi?cation of the receiving compo 
nent of the apparatus of FIG. 14. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring ?rst to FIG. 1 of the drawings there is illus 
trated a pair of electrically conductive plates 10 and 
12. These plates are separated a distance suf?cient to 
de?ne a space between them operable to receive at 
least one energy absorbing and radiating device, such 
as tuned resonant circuit 14. Thus, the plates may be 
spaced apart on opposite sides of a conveyor on which 
merchandise may travel. The spacing between plates 
alternatively may de?ne an aisle in a department store 
or the like through which the customers must pass. As 
a still further alternative, the plates may be positioned 
adjacent the opposite walls of a room, whereby to acti 
vate all of the tuned resonant circuits carried by articles 
of merchandise contained in the room. 
One of the plates 10 is connected to the positive ter 

minal of a source 16 of direct current. The negative ter 
minal of the source is connected to the plate of the 
switching tube 18, the cathode of which is grounded. 
The control grid of the tube is connected through the 
capacitor 20 to the output of the clipper circuit 22, 
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many types of which are well known in the art. The 
input of the clipper circuit is connected across the sec 
ondary winding 24 of the transformer 26. One end of 
this secondary winding is connected to ground. The pri 
mary winding 28 is connected to a source of alternating 
current, conveniently the 60 cycle, 110 volt conven 
tional household source. 
The other electrostatic plate 12 is connected to the 

negative terminal of the source 30 of direct current. 
The positive terminal of the supply source is connected 
to the cathode of the switching tube 32, the plate of 
which is connected to ground. The control grid of the 
tube is connected through the capacitor 34 to the out 
put of the clipper circuit 36 the input of which is con 
nected across the ungrounded secondary winding 38 of 
the transformer 26. 
The positive electrostatic plate 10 also is connected 

to the plate of the switching tube 40. The negative plate 
12 is connected through the adjustable potentiometer 
42 to the cathode of the switching tube 40. This cath 
ode also is connected to one terminal of the source 44 
of direct current. The other terminal of the supply 
source and the control grid of the switching tube 40 are 
connected through the capacitor 46 to the output of 
the clipper circuit 48. Although one clipper circuit may 
be suf?cient, it is preferred that two or more clipper 
circuits be employed to provide the desired signal 
waveform described hereinafter. Thus, the input of the 
clipper circuit 48 is connected to the output of the as 
sociated clipper circuit 50 the input of which is con 
nected across the secondary winding 52 of the trans 
former 26. The grounded end of this winding is the 
same as that of winding 24. 
The secondary winding 54 of the transformer 26 is 

connected across the input of the clipper circuit 56 the 
output of which is connected to the radio frequency re 
ceiver 58 to effect activation of the latter. For example, 
the clipper output may be connected to provide bias 
voltage for the ?rst r.f. stage of the receiver. The re 
ceiver antenna 60 functions to receive a corresponding 
radio frequency signal from a tuned resonant circuit 
14, as described hereinafter, whereby to activate an 
alarm L or other electric load connected to an appro 
priate output of the receiver. For example, the load 
may be in an electric circuit controlled by a relay, the 
coil of which is connected through a recti?er to the 
output of the if stage of the receiver. 
Although the resonant circuit 14 may be provided in 

a variety of forms well known in the art, the construc 
tion illustrated in FIGS. 3 and 4 is preferred. In this 
construction the resonant circuit is concealed between 
laminated sheets 62 and 64 of paper, or other electri 
cally non-conductive material, as ‘follows: On the inside 
face of one sheet 62 there is formed an open loop 66 
of electrically conductive metal such as copper, silver, 
etc. This may be provided by the well known technique 
of printed circuitry. On the inner side of the other sheet 
64 there is similarly formed an arcuate segment 68 of 
the electrically conductive material. This segment is 
positioned on the sheet so that when the latter is super 
imposed over the ?rst mentioned sheet 62, the arcuate 
segment 68 overlaps one end portion of the open loop 
66. lnterposed between these overlapped portions is a 
film 70 of electrical insulation material. This may be 
provided in the form of a small plate bonded to one of 
the overlapping portions, or it may be in the form of a 
liquid material, such as thermoplastic resin, painted or 
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4 
otherwise deposited over the surface of one of the over 
lapping portions. 
The arcuate segment 68 of electrically conductive 

material may be of suf?cient length to overlap the op 
posite end of the open loop 66 to provide electrical 
conductivity therebetween when the two sheets are 
bonded together in superimposed relation. However, in 
the embodiment illustrated, the arcuate segment termi 
nates short of the opposite end of the loop and electri 
cal connection is provided by a length of lead or other 
electrically conductive fusible material 72. This length 
of fusible material preferably is of small cross section, 
such as a thread, and it may be formed as an extension 
of the arcuate segment, as illustrated, or as an exten 
sion of the opposite end of the open loop. In either case 
it functions as a fusible electrical connection between 
the arcuate segment and the end of the open loop op 
posite the overlapped portions. 
The fusible connection serves the additional function 

of enabling the destruction of the tuned resonant cir 
cuit after it has served its purpose. Thus, referring to 
FIG. 5, when it is desired to destroy the tuned circuit 
it is placed in the ?eld of the output coil 74 of an oscil~ 
lator 76 which provides suf?cient current to melt the 
fusible connection. 
The L-C tuned circuit 14 is designed to provide a Q 

factor of sufficient magnitude as to effect appropriate 
activation of the receiver output circuit. Although the 
Q factor may vary over a considerable range, depend 
ing in part upon the sensitivity of the receiver, a Q fac 
tor of about 80 is satisfactory. Improvement of the Q 
factor of the tuned circuit may be achieved by deposit 
ing particles 78 (FIG. 3) of polyiron or other suitable - 
material within the loop 66 prior to bonding the two 
sheets 62 and 64 together. 
Having formed the segments 66 and 68 of the tuned 

circuit on the inner surfaces of the sheets, the latter are 
bonded together in superimposed relation, by means of 
a suitable adhesive, with the overlapped portions prop 
erly oriented and with the insulating layer 70 between 
them. The completed tag is thin and ?exible and may 
be used in the manner of a conventional price tag upon 
which appropriate pricing information may be printed. 
The dimensions of the tuned circuit, and hence of the 

confining tag, may be varied over a considerable range, 
as desired. For example, the tuned circuit may be de 
signed to have a resonant frequency of 10 megacycles, 
whereby the diameter of the loop will be about one-half 
inch. This may provide a tag of about three-quarters 
inch square. 
The resonant frequency of the tuned circuit also may 

be selected from a wide range of radio frequencies 
most suitable for the use intended. The lower the fre 
quency the larger the dimensions of the tuned circuit 
becomes but the lesser are the shielding effects im 
posed by extraneous objects. Thus, very low or very 
high radio frequencies may be employed for certain 
uses. For use with merchandise price tags a frequency 
of about 10 megacycles is quite satisfactory, although 
other frequencies may be employed. 

In the operation of the apparatus illustrated in FIG. 
1 let it be assumed that the electrostatic plates 10 and 
12 are positioned on opposite sides of an aisle, down 
stream of a cashier’s counter to which customers are 

directed. The receiver antenna 60 also is positioned 
downstream from the cashier’s counter. Let it also be 
assumed that each piece of merchandise in the store 
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has attached to it one of the tags concealing a tuned 
resonant circuit l4.rThe tag may be concealed within 
the merchandise, or it may take the form of a price tag 
attached in a visible place to the merchandise. 
As a customer passes through the aisle and completes 

his purchases with the cashier, the cashiereither re 
moves the tag from each piece of merchandise, or sub 
jects the tuned circuit 14 to destruction by placing it in 
the ?eld of the oscillator coil 74. Conveniently, this coil 
may be placed under the surface of the cashier’s 
counter so that the tuned circuit will be destroyed 
merely by placing the merchandise on the counter. In 
either case the customer then may exit along the aisle 
between the electrostatic plates 10 and 12 and past the 
receiver antenna 60 without incident. 
Assume now that a person has concealed an article 

of merchandise with the intent of stealing it. Having 
completed his purchase of other articles at the cashier 
counter, he proceeds to exit from the aisle by passing 
between the plates 10 and 12 and by the receiver an 
tenna 60. The apparatus then operates as follows: 
The electrostatic plates 10 and 12 are charged posi 

tively and negatively, respectively, as indicated in FIG. 
1, on an intermittent time cycle determined by the fre 
quency of the alternating current supply to the primary 
‘winding 28 of the transformer. The waveform 80 (FIG. 
2) illustrates the in-phase outputs of the clipper circuits 
22 and 36, and when the voltage‘ reaches the level indi 
cated by' the dash line 82'the switching tubes 18 and 32 
‘are caused to conduct. Such conduction functions to 
complete the electric circuits of the direct current sup 
ply sources 16 and 30, whereby to apply the corre 
sponding charges'to the plates 10 and 12. The time in 
terval T1 of conduction of the switching tubes is gov 
erned by the frequency of the alternating current sup 
ply at the primary winding, and this conveniently may 
be 60 cycles per second as mentioned hereinbefore. 
The waveform 84- represents the output of the ?nal 

clipper unit 48. This ‘waveform is in phase opposition 
to waveform 80 by virtue of the opposed ground con 
nections of windings 24 and 52. When the potential 
reaches the level indicated by the dash line 86 the 
switching tube 40 is caused to conduct. Conduction of 
this tube functions to provide an electrical short be 
tween the plates 10 and 12, thereby accelerating their 
discharge and collapse of the electrostatic ?eld. The 
‘potentiometer 42 is adjusted to provide complete‘ col 
lapse of the electrostatic ?eld in the time interval T2 
between cutoff of conduction of the switching tubes 18, 
32 and the attainment of maximumconduction of the , 
switching tube 40.‘ This time interval is chosen to repre 
sent one-half cycle of the resonant frequency of the 
tuned circuit 14. ‘ 

The waveform 88 represents the output of the clipper 
56. This waveform is in phase with waveform 84. When 
the potential reaches the level indicated by the dash 
line 90 the receiver 58 is activated. The time interval 
T3 between conduction of the switching tube 40 .and ac 
tivation of the receiver provides sufficient time delay to 
insure against reception by the receiver of false signals 
‘due to collapsing of the electrostatic field and to insure 
reception by the receiver only of the signal radiated by 
the tuned circuit 14. 
The damped waveform 92 represents the decaying 

radio frequency signal radiated by the tuned circuit. 
The decay of this signal commences upon complete 
collapse of the electrostatic ?eld and, depending upon 
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6 
the Q factor of the tuned circuit, continues for a time 
T4 following activation of the receiver. The decaying 
signal following activation of the receiver activates the 
output circuit of the receiver to provide an electric sig 
nal to activate the alarm L. The alarm may be in the 
form of a lamp, a buzzer, a camera actuator and/or any 
other device suitable for the purpose intended. 

Referring now to the embodiment illustrated in FIG. 
6: The pair of electrostatic plates 10 and 12 previously 
described are replaced by electrically conductive coils 
100 and 102 to provide an electromagnetic ?eld be 
tween them. In the preferred embodiment illustrated, 
each of the coils of the pair consists of two'or more ' 
coils connected together in parallel to provide a very 
‘low Q factor. 

In manner similar to the electrostatic plates, the pair 
of coils are spaced apart to de?ne between them a 
space in which one or more tuned resonant circuits 14 
may be placed for excitation on an intermittent cycle. 
The coils are connected at one end to ground and at 

the other end to one terminal of a source 104 of direct 
current. The other terminal of the supply source is con 
nected to the plate of the switching tube 106. The con 
trol grid of the tube is connected through the capacitor 
108‘ to the output of the clipper circuit 110.'The input 
of the clipper unit is connected across the secondary 
winding 112 of the transformer 114 the primary wind 
ing 116 of whichis connected to a suitable source of 
alternating current as, for example, conventional 60 
cycle household current. 
' The other secondary winding 118 of the transformer 
is connected across the input of the clipper circuit 120 
the output of which is connected to the receiver 122 for 
activating the latter on an intermittent cycle, 180‘J out 
of the phase with activation of the switching tube 106. 
As in the embodiment previously described, this is 
achieved by grounding the secondary windings 112 and 
118 at opposite ends, as illustrated. The antenna 124 of 
the receiver functions to receive the signal radiated by 
the tuned resonant circuit 14 to effect activation of an 
alarm L. > ' 

Referring now to P16. 7, the waveform 130 repre 
sents the output of the clipper circuit 110. When the 
potential reaches the ‘level indicated by the dash line 
132, the switching tube 106 is caused to conduct, 
thereby completing‘ the electric circuit of the direct 
current supply 104 and energizing the coils 100 ‘and 
102 for the time interval T5 of conduction. The wave 
form 134 represents the output of the clipper circuit 
120. When the potential reaches the level indicated by 
the dash line 136, the receiver 122 is activated for the 
time interval T6. The interval T7 of time between cutoff 
of conduction of the switching tube 106 and activation 
of the receiver 122 provides sufficient time delay to in 
sure complete collapse of the electromagnetic ?eld and 
thus insure reception by the receiver only of the decay 
ing signal 92 radiated by the tuned circuit 14, as ex 
plained hereinbefore. 

In the embodiment illustrated in HO. 8 the electro 
static plates of FIG. 1 and the electromagnetic coils of 

' FIG. 6 are replaced by transmitter and receiver anten 

65 

nas 140 and 142, respectively, spaced apart sufficiently 
to provide the desired energy field for activating one or 
more tuned resonant circuits 14. The‘ transmitting an 
tenna is associated with a transmitter 144, the input of 
which is connected to the output of the clipper circuit 
146. The input of the clipper circuit is connected 



3,740,742 
7 

across the secondary winding 148 of the transformer 
150, the primary winding 152 of which is connected to 
a suitable source of electric potential, as explained 
hereinbefore. The receiving antenna 142 is associated 
with a receiver 154 the input of which is connected to 
the output of the clipper circuit 156 having its input 
connected across the secondary winding 158 of the 
transformer 150. As in the previous embodiments, 
these transformer secondary windings are grounded at 
opposite ends so that the output waveforms from the 
clipper circuits activate the transmitter and receiver 
during different portions of the cycle, substantially in 
the manner illustrated by the waveforms of FIG. 7. Ac 
cordingly, a portion of the decaying signal 92 radiated 
by the tuned circuit 14 after the transmitter has been 
cut off is received by the receiver to activate an alarm 
L. It will be understood that the transmitter and the re 
ceiver are designed to operate on the same frequency 
as the resonant frequency of the tuned circuit 14. 
FIG. 9 illustrates a further modi?ed form of appara 

tus wherein three receivers 160, 162 and 164 each are 
tuned to a different frequency for association with a 
correspondingly tuned resonant circuit 166, 168 and 
170, respectively, as is illustrated on the card 172 in 
FIG. 10. The outputs of the receivers are connected 
one to each of the relay coils 174, 176 and 178, respec 
tively, the switch contacts 180, 182 and 184 of which 
are arranged in series in the electric circuit of a device 
L to be actuated. Accordingly, it will be apparent that 
in order to actuate the device all three tuned circuits 
must be present at one instant within the ?eld of the an 
tennas of the three receivers. 
The apparatus of FIG. 9 may be employed for the de 

tection of stolen merchandise, as well as for many other 
purposes. For example, it may be adapted for use in ac 
tuating a door lock, such as in private clubs, defense 
plants, parking lots and various other places where pri 
vacy or secrecy is to be maintained. For this purpose 
each person authorized to enter a restricted area is pro 
vided with an identi?cation card or membership card, 
such as the card 172 illustrated in FIG. 10. As a matter 
of additional security, such cards may be changed from 
time to time to add or subtract tuned circuits, or to 
change the frequency characteristics thereof, in order 
to render previously issued cards obsolete. It will be un 
derstood, of course, that the receivers also will be ad 
justed to correspond to the frequencies of the tuned 
circuits in the newly issued cards. 

In the embodiments previously described both the 
source of electric energy ?eld and the receiver neces 
sarily must have the characteristic that once they are 
turned off they must have no residual stored energy 
during the time of radiation of the decaying signal from 
the tuned circuit 14 or other energy absorbing and radi 
ating device. Further, the source of intermittent electri 
cal energy field must have the characteristic of cutting 
off in a time substantially less than the time during 
which the decaying signal is being radiated. The em 
bodiments of FIGS. 14 and 15 illustrate speci?c appa 
ratus providing these characteristics. 
Referring ?rst to FIG. 14, the transistor 220 and 

transformer 222 represent an oscillator. One winding 
224 of the transformer is connected to the transmitting 
antenna 226, a second winding 228 connects a source 
of direct current potential to the collector of the tran 
sistor, and the third winding 230 connects the base of 
the transistor to a source 232 of electric timing signals 
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through an ampli?er 234 and bias circuit 236. The tim 
ing signals may be provided by means of a conventional 
pulse generator, or other well known form of device 
providing timing signals, in the manner of the trans 
former and clipper arrangement described hereinbe 
fore. 
The desired frequency of oscillation of the transmit— 

ter is established by providing a tuned reference elec- v 
trode. In the embodiment illustrated this is provided by 
a low impedance resonant device 238 in the form of the 
series arrangement of inductor 240 and capacitor 242 
connecting the‘transistor emitter to ground. The induc 
tor and/or capacitor are adjustable in order to establish 
the desired frequency of transmission providing the in 
termittent electric energy ?eld. 
Means is provided for insuring that the transmitter 

will be cutoff in a time substantially less than the time 
during which the decaying signal of the energy absorb 
ing and radiating device 14 is being radiated. For this 
purpose, the capacitor 242 or, preferably, the inductor 
240 is shunted by a resistor 244 of an appropriate value 
capable of reducing the effective Q of the series tuned 
circuit, i.e., reducing the energy storing capability of 
the inductor to a very low value. In this regard, at all 
frequencies other than that determined by the LC cir 
cuit, the impedance of the emitter circuit is high and 
therefore it has a high degenerative capability for all 
such other frequencies. However, at the frequency es 
tablished by the LC circuit, the series impedance is low 
and the emitter is essentially at ground potential. Ac 
cordingly, any signal appearing on the base of transis 
tor, by virtue of the transformer, becomes ampli?ed. 

In a typical application, the direct current resistance 
of the inductor 240 is, for example about 0.1 ohm, but 
at a frequency of for example 150 megacycles it is 
about 10,000 ohms, and the series tuned impedance of 
the LC circuit at the resonant frequency is about 0.1 
ohm. A shunting resistor 244 of about 200 ohms pro 
vides satisfactory results. 
Means other than the shunting resistor 244, such as 

a ferrite bead, may be associated with the LC circuit for 
absorbing energy from the circuit and thereby reducing 
its effective Q. 
The source‘of intermittent electric energy field may 

be obtained by means other than the transmitter previ 
ously described. For example, it may be a pulse trans 
mitter providing a single spike of energy, or a saturable 
reactor, or any other type of device providing the am 
pli?cation and phase shift requirements for an oscilla 
tor. 

The LC circuit previously described is but one of 
many other suitable forms of series tuned devices capa 
ble of use for purposes of this invention. Crystals, me 
chanical ?lters and other low impedance resonant de 
vices are examples. In any event, the source of intermit 
tent electric energy ?eld must be characterized by the 
absence of residual stored energy when turned off, as 
previously explained. 
The receiver component of the apparatus illustrated 

in FIG. 14 is a selective energy detector synchronized 
with the operation of the transmitter by means of tim 
ing signals from the timer 232. These signals are fed 
through a bias circuit 246 and the winding 248 of an 
untuned transformer 250 ofa receiving antenna 252, to 
the base of ampli?er transistor 254. The emitter of the 
transistor is connected to ground through a low imped 
ance resonant device 256, again in the form of the se 
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ries arrangement of inductor 258 and capacitor 260, in 
manner similar to the series tuned LC circuit previously 
described, with the inductor being shunted by the resis 
tor 262. Thus, the low impedance series tuned LC cir 
cuit functions as part of the reference for the receiver 
ampli?er at all frequencies other than the frequency 
established by the LC circuit. At this selected fre 
quency, which is the same as the frequency of the de 
caying signal from the energy absorbing and radiating 
device, the emitter is held at a particular potential and 
therefore any ‘signal of that selected frequency appear 
ing at the base or control electrode is ampli?ed. 
Thus, the receiver component also is characterized 

by having no residual stored energy after a time, follow 
ing cut-off of the energy ?eld, substantially less than 
the decay time of the energy absorbing and radiating 
device 14. 
The output signal from the receiver component may 

be utilized in any manner desired. In the embodiment 
illustrated, this output signal is applied to a Schmidt‘ 
trigger circuit 264, silicone controlled recti?er, or 
other suitable device, the output of which functions to 
activate an alarm 266. , 

It will be apparent that the transistors previously de 
scribed may be replaced by vacuum tubes, if desired. 
For example, the plateof a vacuum tube may be con 
nected through the transformer winding 228' to a 
source of direct current potential, the control grid may 
be connected to the transformer winding 230 through 
the parallel arrangement of a capacitor and resistor, 
and the cathode may be connected to ground through 
the series tuned reference device 238. - ' 

With reference to the synchronized wave forms illus 
trated in FIG. 14, it will be understood that while the 
transmitter is turned on, by virtue of the positive timing 
signals 268, the receiver component is turned off by 
virtue of the negative timing signals 270. Similarly, 
after the transmitter has been turned off, during the in 
terval between adjacent signals 268, the receiver com~ 
ponent is turned on by the positive signals 272 for re 
ceiving the decaying signal radiating from the energy 
‘absorbing and radiating device. 
Although the passive‘tuned resonant LC circuit 14 

described hereinbefore is the preferred form of energy 
absorbing and radiating device, because of its simplic 
ity, economy and'capability of being provided in the 
form of a substantially two dimensional tag, it will be 
understood that other forms of energy absorbing and 
radiating devices may be employed for applications in 
which the foregoing advantages are not required. 

In the. receiver component illustrated in FIG. 14, 
there is shown a capacitor 274 across the antenna 
transformer winding 248. This capacitor may be a 
physical element, or it may represent stray capacitance. 
ln any ‘event, it is desirable to shunt the windingy'with 
a resistor 276 in order to spoil the Q of the tuned cir 
cuit, in order for the receiver to have no residual stored 
energy, as previously explained. ' 

FIG. 15 illustrates a modified form of receiver com 
ponent for use in the apparatus of FIG. 14. As in ‘the 
previous embodiment, the receiver includes an un 
tuned high impedance ampli?er 278 connected to the 
receiving’antenna 252 and having its reference elec 
trode connected to'ground through a low impedance 
resonant reference device 256. However, the output of 
the ampli?er is fed to a coincidence gate 280, forming 
a part of the receiver, to which also is fed the timing sig 
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nals from the timer 232. These timing signals function 
to operate the gate synthronously with the transmitter 
so as to select between the transmitter signal from the 
transmitter antenna 226 and the decaying signals from 
the energy absorbing and radiating device 14. Thus, 
during the time that the transmitter is on the timing sig 
nals to the coincidence gate disables the latter so that 
the transmitter signal received by the receiving antenna 
252 and ampli?ed by the ampli?er, are not passed 
through to the Schmidt trigger 264 to cause activation 
of the alarm 266. However, during the time the trans 
mitter is shut off, the timing signals function to enable 
the gate 280 to pass through to the Schmidt trigger the 
ampli?ed decaying signal received by the receiving an 
tenna 252 from the energy absorbing and radiating de 
vice 14. _ 

As an alternative, through less ef?cient and therefore 
less desirable procedure by which to provide a conven 
tional receiver with the characteristic of having no re 
sidual stored energy, means such as a diode or other 
electrically actuated switch may be arranged to shunt 
or open a tuned resonant antenna circuit, as by timing 
signals, during the period of time that the transmitter 
is turned on. ' 

FIG. 11 illustrates another form of tuned resonant 
circuit usable with the various forms of apparatus de 
scribed hereinbefore. In this embodiment two tuned 
resonant circuits are arranged to be inductively cou 
pled to each other and preferably concealed in a tag 
200 as in the manner previously described. Each tuned 
circuit may be constructed in the manner of the tuned 
circuit illustrated in FIGS. 3 and 4. One of the tuned 
circuits comprises an open loop of electrically conduc 
tive metal forming cell 202 and capacitance 204. When 
employed with the apparatus of ‘FIG. 8, it is tuned to 
the frequency of the transmitter 144. The other tuned 
circuit comprises an open loop forming coil 206 and 
capacitance 208 and it is tuned to the frequency of the 
receiver 154' which, for this purpose, is different from 
the frequency of the transmitter. Although these fre 
queneies may be harmonics, it is preferred that they not 
be, so as to insure against possible erroneous activation 
of the receiver. ‘ ‘ 

It is well known that when the tuned circuit 202, 204 
is activated to oscillation, the closely coupled circuit 
206, 208 will oscillate at the same frequency as the 
tuned circuit 202, 204. Then, if the flux energizing the 
circuit 202, 204 is cut off, both resonant circuits 202, 
204 and 206, 208 will oscillate with a decaying wave at 
their own natural frequencies. 
Accordingly, let it be assumed'for purpose of expla 

nation that the transmitter 144 and tuned circuit 202, 
204 are tuned to the frequency of 100 megacycles and 
that the receiver and tuned circuit 206, 208 are tuned 
to a frequency of 120 megacycles. Thus, when the tag 
200 is‘placed in the radiation ?eld'of the transmitter 
antenna 140 and the tuned circuit 202, '204'is‘ excited 
during the time that the transmitter 144 is energized, 
the tuned circuit 206, 208 also will oscillate at the fre 
quency of 100 megacycles. Then, when the transmitter 
144 is cut off, by operation of the clipper 146, the 
tuned circuit 202, 204 will transmit a damped wave at 
100 megacycles and the tuned circuit 206,208 will 
transmit a damped wave at its natural frequency of 120 
megacycles. Since the receiver 154 is tuned to the fre 
quency of 120 megacycles, it will receive only the 
damped wave from the tuned circuit 206,208. 
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Since the receiver 154 receives only the damped 
wave transmitted by the tuned circuit 206, 208 and is 
not activated by the transmitter 144 or tuned circuit 
202, 204, it will be apparent that the receiver may be 
operated continuously. Accordingly, the clipper circuit 
156 in FIG. 8 may be omitted. 
When the tuned resonant circuit of FIG. 11 is em 

ployed with the type of apparatus illustrated in FIGS. 
1 and 6, it is necessary merely that the time of complete 
collapse of the electromagnetic or electrostatic ?eld be 
adjusted, as by a potentiometer 42 in FIG. 1, to one 
half cycle of the resonant frequency of the tuned circuit 
202, 204. Thus, during the time interval that the energy 
field is being radiated, both tuned circuits 202, 204, 
and 206, 208 resonate at the frequency of the circuit 
202, 204. When the energy field is cut off, both tuned 
circuits resonate at their own frequencies and therefore 
the damped wave from tuned circuit 206, 208 is radi 
ated for reception by the receiver, which may be oper 
ated continuously. 

In this latter regard, it will be understood that since 
the tuned resonant circuit 14 is activated by the appa 
ratus of FIGS. 1 and 6 by adjusting the ?eld collapse 
time to substantially one-half cycle of the resonant fre 
quency of the tuned circuit 14, it is desirable that the 
associated receiver 58 or 122 be activated only during 
the time the ?eld is cut off, in order to insure against 
possible false activation of the receiver during collapse 
of the field. 
FIGS. 12 and 13 illustrate still further forms of tuned 

resonant circuits which may be concealed in tags, and 
which are usable with the various forms of apparatus 
described hereinbefore. In FIG. 12 a printed circuit or 
other suitable form of electrically conductive metal is 
arranged to form a pair of interconnected inductive 
loops 210 and 212. A length of electrically conductive 
fusible material 214 bridges the metal between the 
loops 210 and 212, whereby to close the loop 210 and 
to complete the loop 212 which terminates at its 
spaced-apart ends in a capacitor 216. Loop 212 and ca 
pacitor 216 thus form an L-C circuit which is arranged 
to resonate at the same frequency as receiver 58, 122 
or 154. 

Destruction of the tuned resonant circuit is accom 
plished by placing it in a strong magnetic ?eld of, for 
example, conventional 60 cycle household alternating 
current. This causes a strong current to ?ow in the 
closed loop 210, resulting in melting of the fusible link 
214. In this regard, since the impedance of the closed 
loop 210 at 60 cycles is substantially its direct current 
resistance, the current circulating in the loop is much 
higher, for a given wattage, than it would be at higher 
frequencies. 
Upon melting of the link 214 the inductance of the 

open loop 212 is added to loop 210. The combination 
of this increased inductance with the capacitance 216 
provides a tuned circuit which resonates at a lower fre 
quency than previously provided by coil 212 and ca 
pacitor 216. Thus, although the-resonant circuit is de 
stroyed effectively for use with the receivers previously 
mentioned, it may be rc-used at the lower resonant fre 
quency in association with the similarly tuned receiver. 

If it is desired to have the destroyed circuit re-usable 
at a frequency higher than that of coil 212 and capaci 
tor 216, the arrangement illustrated in FIG. 13 may be 
provided. In this embodiment the fusible link 214’ is 
made a part of the capacitor 216. Thus, upon melting 
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12 
of the link the capacitance of the capacitor 216 is low 
ered, whereby the resonant frequency of coil 212 and 
capacitor 216 is increased. 
The various forms of apparatus described hereinbe 

fore also may be employed to control the distribution 
of articles on a moving conveyor selectively to branch 
conveyors. For example, all articles intended for distri 
bution to one location may be identi?ed by attachment 
of tags having tuned circuits of the same resonant fre 
quency, while other articles intended for distribution to 
another location may be identi?ed with tags having 
tuned circuits of a different resonant frequency. Sepa 
rate receivers, each corresponding in frequency to a 
different one of the tuned circuits, thus may function 
to actuate appropriate equipment to divert the articles 
on the main conveyor to the appropriate branch con 
veyors. Such an arrangement has many practical forms 
of use in commerce and industry. One such use is the 
selective distribution of luggage at air terminals. 

It will be apparent to those skilled in the art that vari 
ous changes may be made in the size, shape, arrange 
ment, number, types and values of parts described 
hereinbefore. For example, the number of stages of 
clipper circuits may be varied to provide the waveform 
characteristics desired. The clipper circuits providing 
the substantially square waveforms illustrated may be 
replaced with sawtooth generators to provide sawtooth 
waveforms, or with various other well known circuits 
providing other desired waveforms. The vacuum tube 
circuitry illustrated may be replaced by transistor cir 
cuitry in well known manner. 

Activation of the receiver for reception of the 
damped signal from the tuned resonant circuit has been 
exempli?ed hereinbefore by connection of the output 
of clipper 56 to provide bias voltage for the ?rst r.f. 
stage of the receiver. Another procedure is to connect 
the clipper output to a shorting tube, in the manner of 
shorting tube 40, which is connected across the input 
resonant circuit of the receiver. In this case the second 
ary winding 54 is grounded at its upper end, in phase 
opposition to winding 52, and the receiver is operated 
continuously but is not activated for reception of the 
tuned circuit signal except after collapse of the electro 
static (FIG. 1), or electromagnetic (FIG. 6) ?eld, or 
after cut off of the transmitter (FIG. 8). 
The foregoing and other changes may be made with 

out departing from the spirit of this invention. 
Having now described our invention and the manner 

in which it may be used, we claim: 
1. Apparatus for activating an electric circuit, com 

prising 
a. resonant electrical energy absorbing and radiating 
means tuned to a predetermined frequency and op 
erable upon cut-off of an electric energy field in 
which it is located to radiate a decaying electric sig 
nal at its tuned frequency, 

b. a radio frequency transmitter and a source of inter- ~ 

mittent electric potential connected to the trans 
mitter for intermittently activating the latter for 
producing an intermittent electric energy ?eld in a 
predetermined space through which the energy ab 
sorbing and radiating means may pass, the trans 
mitter being characterized by having no residual 
stored energy after a time, following cut-off of the 
energy ?eld, less than the decay time of the decay 
ing signal, 
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c. electric signal detector means responsive only to 

said decaying electric signal to produce an electric 
output signal, the detector means being character 
ized by having no residual stored energy after a 
time, following cut-off‘ of the energy field, less than 
the decay time of said decaying signal, and 

d. means for connecting said output signal‘to an elec 
tric circuit torbe activated. 

2. The apparatus of claim 1 wherein the resonant 
electrical energy absorbing and radiating means com 
prises a passive LC tuned resonant circuit. 

3. The apparatus of claim 2 wherein the tuned reso 
nant circuit is con?ned between sheets of dielectric 
material forming a flat laminated tag. 

4. The apparatus of claim 2,wherein the tuned reso 
nant circuit comprises two inductively coupled tuned 
resonant circuits, one tuned to the frequency of the de 
tector means and the other tuned ‘to a different fre 
quency, and wherein'the transmitter produces a radio 
frequency signal tuned ~to the same frequency as said 
other tuned circuit. ' . - 

5. The apparatus of claim 1 for activating an electric 
circuit for detecting stolen merchandise, wherein'the 
resonant electrical energy absorbing ‘and radiating 
means is attached to the merchandise. 

6. The apparatus of claim 1 wherein the radio fre 
quency transmitter includes an oscillator having a ref 
erence electrode controlled ‘by low impedance reso 
nant means tuned to..a predetermined frequency, and 
energy absorbing means is associated'with the resonant 
means for‘reducing its effective Q. 

7. The apparatus of ‘claim 6 wherein the resonant 
means comprises‘a series tuned LC circuit, and the en 
ergy absorbing means comprises resistance means ar 
ranged in shunt with the inductance of said LC circuit. 

8. The apparatus of claiml including electric timing 
7 signal means interconnecting the radio frequency 
transmitter and the detector means and operable to 

- render the detector means incapable of‘ producing said 
output electric signal when the transmitter is turned on. 

i 9. The apparatus of claim 1 wherein ‘the radio fre 
quency transmitter is tuned ‘to the samefrequency as 
the energy absorbing and radiating means, and the ap 
paratus includes timer means synchronizing the trans 
mitter and detector means for activating the detector 
means only during the time said transmitter is cut off. 
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sity ?eld, the LC circuit being tuned to a predeter 
mined frequency and operable upon cut-off of an 
"electric energy ?eld in which it is located to radiate 
a decaying electric signal at its tuned frequency, 

b. electric ?eld generating means for producing an 
intermittent electric energy ?eld in a predeter 
mined space through which the LC tuned resonant 
circuit may pass, the generating means being char 
acterized by having no residual stored energy after 

- a time, following cut-off of the energy ?eld, less 
than the decay time of said decaying signal, 

0. electric signal detector means responsive only to 
said decaying electric signal to produce an electric 
output signal, the detector means being character 
ized by having a residual stored energy after a time, 

: following cut-off of the energy ?eld, less than the 
decay time of said decaying signal, and 

d. means for connecting said output signal to an elec 
tric circuit to be activated. 

'14. The apparatus of claim 13 wherein the lower 
. melting material divides the loop into a closed loop 
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10. The apparatus of claim 1 wherein the electric sig- ' 
nal detector means includes an ampli?er having a refer 
ence electrode controlled by low impedance resonant 
means tuned to the frequency of the decaying signal of 
the resonant electrical energy absorbing and radiating 
means, and energy absorbing means is associated with 
the resonant'means for reducing its effective Q. 

11. Theyapparatus of claim 10 wherein the resonant 
means comprises a series tuned LC circuit, and the en 
ergy absorbing means comprises resistance means ar 
ranged in shunt with the inductance of said LC circuit. 

12. The apparatus of claim -1 wherein the radio fre 
quency transmitter has‘a cut-off time equal to about 

‘ one-half cycle of the resonant frequency of the energy 
absorbing and radiating means. 

13. Apparatus for activating an electric circuit, com- , 
prising: , , v 

a. a loop of ‘electrically conductive material forming 
a passive LC circuit, a portion of the loop compris 
ing a material of lower melting point capable of 
being melted under the influence of a current den 
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portion and an open loop portion which de?nes the LC 
circuit. 

15. The apparatus of claim 13 including means pro 
ducing a current density ?eld capable of melting said 
material of lower melting point. 

16. Apparatus for activating an electric circuit, com 
prising: > 

- a. resonant electrical energy absorbing and radiating 
means tuned to a predetermined frequency and op 
erable upon cut-off of an electric energy field in 
which it is located to radiate a decaying electric sig 
nal at its tuned frequency, 

b. electric ?eld generating‘ means comprising a pair 
of spaced electrostatic plates and a source of inter: 
mittent electric potential connected to the plates 
for intermittently charging the plates in opposite 
polarities, for producing an intermittent electric 
energy ?eld in a predetermined space through 
which the energy absorbing and radiating means 

' may pass, the generating means being character 
ized by having no residual stored energy after a 
time, following cut-off of the energy ?eld, less than 
the decay time of said decaying signal, 

c. electric signal detector means responsive only to 
said decaying electric signal to produce an electric 
output signal, the detector means being character 
ized by having no residual ‘stored energy after a 
time, following cut-off of the energy ?eld, less than 
the decay time of said decaying signal, and 

vd. means for connecting said output signal to an elec 
tric circuit to be activated. 

17. The apparatus of claim 16 including electric 
shorting switch means connected across the plates and 
operable to interconnect the plates when the latter are 
not being charged, whereby to accelerate discharge of 
the plates and collapsing of the electrostatic ?eld. 

18. Apparatus of activating an electric circuit, com 
prising: ' 

a. resonant electrical, energy absorbing a radiating 
means tuned to a predetermined frequency and op 
erable upon cut-off of an electric energy field in 
which it is located to radiate a decaying electric sig— 
nal at its tuned frequency, 

b. electric ?eld generating means for producing an 
intermittent electrostatic ?eld in a predetermined 
space through which the energy absorbing and ra 
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diating means may pass, the electrostatic ?eld hav 
ing a collapse time of about one-half cycle of the 
resonant frequency of the energy absorbing and ra 
diating means, the generating means being charac 

e. means for connecting said output signal to an elec 
tric circuit to be activated. 

16 
energy ?eld, less than the decay time of said decay 
ing signal, 

c. electric signal detector means responsive only to 
said decaying electric signal to produce an electric 

terized by having no residual stored energy after a 5 output signal, the detector means being character 
time, following cut-off of the energy ?eld, less than ized by having no residual stored energy after a 
the decay time of said decaying signal, time, following cut-off of the energy ?eld, less than 

. electric signal detector means responsive only to the decay time of said decaying signal, and 
said decaying electric signal to produce an electric (1. means for connecting output signal to an electric 
output signal, the detector means being character- 10 circuit to be activated. 
ized by having no residual stored energy after a 20. The method of actuating an electric circuit for 
time, following cut-off of the energy field, less than detecting stolen merchandise, comprising: 
the decay time of said decaying signal, a. producing an intermittent electric energy field in 

d. means for activating the detector means only dur- a predetermined space through which customers 
ing the time said ?eld is cut off, and 15 are required to pass, 

b. attaching to said merchandise for introduction into 
said space a resonant electrical energy absorbing 

19. Apparatus for activating an electric circuit, com 
prising: 

a. resonant electrical energy absorbing and radiating 20 

and radiating device tuned to a predetermined fre 
quency and operable upon cut-off of said field to 
radiate a decaying electric signal at its tuned fre 

means tuned to a predetermined frequency and op 
erable upon cut-off of an electric energy ?eld in 
which it is located to radiate a decaying electric sig 
nal at its tuned frequency, 
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quency, 
c. cutting off said energy ?eld in a time less than the 
decay time of said decaying electric signal, 

d. detecting only said decaying electric signal to pro 
b. electric ?eld generating means comprising a pair 25 duce an output electric signal, 
of spaced electromagnetic coils and a source of in- e. utilizing said output electric signal to actuate an 
termittent electric potential connected to the coils electric circuit, and 
for intermittently energizing said coils, for produc- f. subjecting the energy absorbing and radiating de 
ing an intermittent electric energy ?eld in a prede- vice to a radiant energy ?eld sufficient to destroy 
termined space through which the energy absorb- 30 its resonating characteristics prior to passage of the 
ing and radiating means may pass, the generating merchandise through said space, when said mer 
means being characterized by having no residual chandise has been purchased by a customer. 
stored energy after a time, following cut off of the * * * * * 
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