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frequency provided in the first circuit upon receipt of electromagnetic
radiation at the first frequeny Background of the Invention.
The first resonant circuit that receives the electro- The present invention
generally pertains to          magnetic radiation at the first frequency is
a part frequency dividers and is particularly directed to    5    of a
power supply circuit that rectifies the re- an improved frequency divider
for use as an              ceived energy to provide a DC supply voltage to
electronic tag in a presence detection system.         the semiconductor
switching device. The second A presence detection system  utilizing a fre-
resonant circuit may be tuned to a selected quency divider as an electronic
tag is described in    second frequency that is unreleased to the first
GB-A-2017454. Such system includes a trans-   10   frequency of the first
resonant circuit. mitter for transmitting a scanning signal at a first
Further presence detection systems for the frequency in a surveillance
zone; an electronic tag    protection  of merchandise are described  in
including an active frequency divider for detect-      GB-A-1297279. One
such system  includes a ing electromagnetic radiation at the first fre-
receiving coil and a Colpitts oscillator having a quency and for
transmitting a presence signal in   15   resonant LC circuit for
transmitting  electro- response thereto at a second frequency that is a
magnetic radiation at the resonant frequency of submultiple of the first
fequency; ad 'a receiver     the resonant circuit solely in response -to
for detecting electromagnetic radiation at the         rectified energy
provided in the coil upon receipt second frequency to thereby detect the
presence        of electromagnet radiation by the coil. of the electronic
tag in the surveillance zone. The    20 electronic. tags are attached to
articles of which     Summary of the Invention detection is desired for
enabling detection of the       The present invention is a frequency
'divider presence of such articles in the surveillance zone.    that may be
operated without a battery or any Such presence detection systems are
useful external power supply. Accordingly, the fre- detecting shoplifting,
as well as for other applica-   25    quency divider of the present
invention is port- tions.  .    .                 able, and inexpensive and
is ideally suited for use A few examples of such other applications
as an electronic tag in a presence detection include, detectingthe
presence. of a person or       system. vehicle carrying an electronic tag
in a surveillance     A ordig tothe present  invention' there is zone;
detecting the presence of articles bearing    30    provided a frequency
divider, comprising a first electronic tags within a surveillance zone
along       circuit that is resonant at a first frequency for an assembly
line, and detecting the presence of        detecting the electromagnetic
radiation at the first keys attached to electronic tags-in a surveillance
frequency a second circuit that. is resonant at a zone at the exit of an
area from which such keys       second  frequency  for transmitting
electro- are -not to be removed.                          35    magnetic
radiation at the second frequency  and The electronic tag is encased in a
small card-         a semiconductor switching device having, gain, shaped
container that can be attached to an            coupling the first and
second circuits for causing -      article-in such a mannerthat it cannot
be removed   -  the second- circuit to transmit. electromagnetic from the
article without a special tool. When used     radiation at the second
frequency solely in in shoplifting detection systems, a sales clerk   40
response to energy at the first frequency provided --uses such a special
tool to remove the electronic        in the first circuit  upon receipt of
-electromagnetic - -- tag from the merchandise that is paid for; and the
radiation at the first. frequency, characterized in surveillance zone is
located near the doorway for      that the second circuit is resonant at a
second enabling detection of articles from  which. the        frequency
that is an integer submultiple of the electronic tags have not been
removed.           45   first frequency, and the energy to which the semi-
The electronic tag described in the aforemen-     conductor switching
device resporids 'is un- . tioned GB-A-2017454 includes a complex fre-
rectified. quency divider. This may be powered by an
Additional features of the present invention are expensive long-life
miniature battery, or by self-     described in the description of the
preferred energisation from the received signal. Other prior    5o
embodiments given by way of example. art frequency dividers also utilize
either a battery or an external power supply. -
Brief Description of the Drawing Another presence detection system  for the
Figure 1 is a schematic circuit diagram  of'a 'protection  of merchandise
is described  in           preferred embodiment of the frequency divider of
GB-A-1129761. Such system  includes a first   55   the present invention.
. resonant LC circuit that is resonant at a first          Figure 2
illustrates the waveform of the emitter frequency for detecting
electromagnetic radiation      voltage in the frequency divider of Figure
1... at the first frequency; a second resonant LC circuit.    Figure 3
illustrates thewaveform of the collec- that is resonant at a second
frequency for trans-       tor voltage in the frequency divider of Figure
1. mitting  electromagnetic radiation at the second    60  Figure 4
illustrates the waveform  of the base frequency; and'a semiconductor
switching device           voltagein the frequency divider of Figure 1. -
having gain that couples the first and second.   -  Figure 5 is a schematic
circuit diagram of a resonant circuits for causing the second circuit to
alternative preferred embodiment of the - fre- transmit electromagnetic
radiation at the second   quency divider othe present invention. 



:frequency solely in response to energy at the first - 65  Figure 6 is a
schematic circuit diagram  of    3                    0  066  403
4 another alternative preferred embodiment of the         current flows
from the first inductor L1 to the frequency divider of the present
invention.             second inductor L2. Figure 7 is a schematic circuit
diagram-of still        The transistor 01 remains on and conducting another
alternative preferred embodiment of the         until the voltage across
the first coil L1 (as frequency divider of the present invention.       5
represented by the emitter waveform of Figure 2) decreases to the point
that the forward bias of the Description of the Preferred Embodiments
transistor Q1 cannot be sustained. Referring to Figure 1, a preferred
embodiment          At point B in each cycle, the transistor Q1 is off of
the frequency divider of the present invention       and not conducting
because its base-to-emitter includes a first LC circuit consisting of a
first   to   junction and its collector-to-emitter junction both inductance
coil L1 and a first capacitance C1           are reverse biased. connected
in parallel with the first coil L1; a           At point C in each cycle,
the transistor Q1 is still second LC circuit consisting of a second induc-
off and not conducting because the collapsing tance coil L2 and a second
capacitance C2 con-          field across the second coil L2 creates a
positive nected in parallel with the second coil L2; and a    15    bias on
the base which is sufficient to prevent the transistor Q1. The first LC
circuit is resonant at the  transistor from becoming turned-on even though
first frequency; and the second LC circuit is           the emitter voltage
rises above its value at point resonant at a second frequency that is
one-half         A. the-first frequency.
When point A in each cycle is reached again, The second coil L2 has a
center tap 10 that is   20   the transistor Q1 is turned on and current
again connected to one side 12 of the first LC circuit. The   flows from
the first inductor L1 to the second center tap 10 need not be at the center
of the          inductor L2. second coil L2, but may be positioned anywhere
The frequency divider of Figure 1 is operable at within approximately the
middle third of the            relatively high power levels. Even though
high second coil L2.                                   25   level signals
detected by the first resonant circuit _The transistor Q1 is a bipolar pnp
transistor.     increase the emitter voltage at point C in The emitter of
the transistor Q1 is connected to        each cycle, the correspondingly
greater amount the other side 14 of the first LC circuit. The          of
energy transferred to the second coil L2 causes collector of the transistor
01 is connected to one      the positive bias on the base of the transistor
Q1 side 16 of the second LC circuit; and the base of    30   to also
increase sufficiently at point C in each the transistor Q1 is connected to
the other side 18     cycle     to keep the    transistor Q1 off. Excessive
of the second LC circuit.                               current between the
base of the transistor Q1 and The first coil L1 is positioned orthogonally
in       the other side 18 of the second coil L2 can be relation to the
second coil L2 so as not to be          limited by a resistance, a
capacitance or a parallel mutually coupled thereto.
35   combination-thereof. The operation of the frequency divider shown
The resonant frequency of the second circuit L2, in Figure 1 is described
with reference to the          C2 may be other than one-half the resonant
waveforms of the voltages at the transistor ter-        frequency of the
first circuit L1, C1. However, the minals as illustrated in Figures 2, 3
and 4. The zero   frequency divider is more efficient when the voltage
reference point in the frequency divider is   40   frequency. is divided in
half.  Efficiency is. a - the center tap 10 of the second coil L2. These
measure of the power of the signal transmitted by waveforms were taken from
an oscilloscope and           the second circuit L2, C2 divided by the
power of show only the free running conditions. They do          the signal
detected by the first circuit L1, C1. not show the starting conditions.
An npn bipolar transistor can be substituted for Atthe start,all portions
of thefrequency divider    45   the pnp transistor 01 without any loss in
effi- are at zero volts. The transistor Q1 becomes            ciency. The
frequency divider also is operable if turned on to enable conduction
between the              other semiconductor switching devices having
emitter and the collector when the emitter to          gain are used in
place of the pnpbipolar transistor base voltage exceeds 0.6 volts.
Accordingly,            Q1, but at varying efficiencies. For example, other
when the first LC circuit L1, C1 detects electro-   50   types of bipolar
transistors or field effect transis- magnetic radiation at the first
frequency of such       tors can be used. intensity as to provide a voltage
across the first        It is not necessary that the first coil L1 be coil
L1 in excess of 0.6 volts, the transistor Qi is    positioned orthogonally
to the second coil L2. The' turned on. Once the transistor Q1 is turned on,
relative positioning of the first and second coils Ll current begins to
flow to the second coil L2 from  55    and L2 should be such that they are
not mutually the first coil L1. The resultant current build-up in
coupled. Mutual coupling means coupling to such the second coil L2,
augments the forward bias of        an extent as to decrease the efficiency
of the the transistor Q1 and the free running operation        frequency
divider. of the frequency divider commences.                       There is
a decrease in the efficiency of the Referring to the waveforms of Figures
2, 3 and    60   frequency divider if the center tap 10 of the 



4, during the free-running conditions, the transis-     second coil L2 is
not located in the middle' one- tor Q1 is turned on at point A in each
cycle when       third of the second coil L2 the emitter voltage is at
approximately 0.3 volts       ;The alternative preferred embodiment of the
and the base voltage is at approximately -0.3           frequency divider
of the present invention shown volts. The emitter voltage then flattens out
as    65   in Figure 5 includes a first LC circuit' consisting of 3    5
0 066  403                        6 a first inductance coil L1 and a first
capacitance C1  circuit is resonant at the first frequency; and the
connected in parallel with the first coil L1; a       second LC circuit is
resonant at the second fre- second LC circuit consisting of a second induc-
quency that is one-half the first frequency.. tance coil L2 and a second
capacitance C2 con-          The second coil L2 has a center tap 10 that is
[err] in parallel with the second coil L2; a    5    connected to one side
12 of the first LC circuit. The [err] Q2; and resistances R1 and R2. The
first  center tap 10 need not be at the center of the LC circuit is
resonant at the first frequency; and    second coil L2, but may be
positioned anywhere the second LC circuit is resonant at a second
within approximately the middle third of the frequency that is one-half the
first frequency.      second coil L2. The second coil L2 has a center tap
10 that is   to  The transistor Q4 is a p-junction, enhancement connected
to one side 12 of the first LC circuit. The  mode field effect transistor
(FET). The source of center tap 10 need not be at the center of the
the transistor Q4 is connected to the other side 14 second coil L2, but may
be positioned anywhere        of the first LC circuit. The drain of the
transistor within approximately the middle third of the          Q4 is
connected to one side 16 of the second LC second coil L2.
15   circuit; and the gate of the transistor Q4 is The transistor Q2 is a
programmable unijunc-        connected by the resistance R5 to the other
side tion transistor (PUT). The anode of the transistor    18 of the second
LC circuit. Q2 is connected to the other side 14 of the first LC   The
first coil L1 is positioned orthiogonally in circuit. The cathode of the
transistor Q2 is con-     relation to the second coil L2 so as not to be
nected to one side 16 of the second LC circuit; and    20    mutually
coupled thereto. the gate of the transistor Q2 is connected to the      The
free running operation of the frequency other side 18 of the second LC
circuit.               dividers shown in Figures 2, 3 and 4 is generally
The first coil L1 is positioned orthogonally in     equivalent to that of
the frequency divider of Fig. relation to the second coil L2 so as not to
be        1 as discussed above with relation to Figures 2, 3 - mutually
coupled thereto.                      25   and 4. The resistances R1 and R2
determine the               The frequency divider of the present invention
switching threshold of the transistor Q2.            is encased within a
card-shaped container for use The alternative preferred embodiment of the
as an electronic tag in a presence detection frequency divider of the
present invention shown      system. in Figure 6 includes a first LC
circuit consisting of   30 a first inductance coil L1 and a first
capacitance C1  Claims connected in parallel with the first coil Li; a
second LC circuit consisting of a second induc-         1. A frequency
divider, comprising tance coil L2 and a second capacitance C2 con-
a first circuit (L1, C1) that is resonant at a first nected in parallel
with the second coil L2; a    35   frequency for detecting electromagnetic
radiation transistor Q3; and resistances R3 and R4. The first   at the
first frequency; LC circuit is resonant at the first frequency; and     a
second circuit (L2, C2) that is resonant at a the second LC circuit is
resonant at a second         second  frequency  for transmitting  electro-
frequency that is one-half the first frequency.       magnetic radiation at
the second frequency; and The second coil L2 has a center tap 10 that is
40   a semiconductor switching device (01, Q2, Q3, connectedtooneside
12ofthefirstLCcircuit.The          Q4) having gain coupling the first and
second center tap 10 need not be at the center of the        circuits (L1,
C1, L2, C2) for causing the second second coil L2, but may be positioned
anywhere       circuit (L2, C2) to transmit electromagnetic radi- within
approximately the middle third of the          ation at the second
frequency solely in response second coil 12.
45   to energy at the first frequency provided in the The transistor Q3 is
an SCR. The anode of the      first circuit (Li, C1) upon receipt of
electro- SCR Q3 is connected to the other side 14 of the       magnetic
radiation at the first frequency, charac- first LC circuit. The cathode of
the SCR Q3 is        terized in that connected to one side 16 of the second
LC circuit;     the second circuit (L2, C2) is resonant at a and the gate
of the SCR 03 is connected to the    so   second frequency that is an
integer submultiple of other side 18 of the second LC circuit.
the first frequency, and The first coil L1 is positioned orthogonally in
the energy to which the semiconductor switch- relation to the second coil
L2 so as not to be       ing device (Q1, Q2, 03, 04) responds is un-
mutually coupled thereto.                             rectified. The
resistances R3 and R4 determine the    55         2. A frequency divider
according to claim  1 



switching threshold of the SCR Q3.                   characterized in that
the semiconductor switching The alternative preferred embodiment of the
device (Ql) is a bipolar transistor selected from a frequency divider of
the present invention shown      group consisting of npn transistors and
pnp in Figure 7 includes a first LC circuit consisting of  transistors. a
first inductance coil Li and a first capacitance C1    60  3. A frequency
divider according to claim  1 connected in parallel with the first coil L1
a       characterised in that the semiconductor switching second LC circuit
consisting of a second induct-      device (Q2, Q3) is a bipolar transistor
selected ance coil L2 and a second capacitance C2 con-        from a group
consisting of programmable uni- nected in parallel with the second coil L2;
a        junction transistors and SCRs. transistor 04; and a resistance R5.
The first LC    65  4. A frequency divider according to claim  1 4    5
0066 403                          6 a first inductance coil L1 and a first
capacitance C1  circuit is resonant at the first frequency; and the
connected in parallel with the first coil L1, a        second LC circuit is
resonant at the second fre- second LC circuit consisting of a second induc-
quency that is one-half the first frequency. tance coil L2 and a second
capacitance C2 con-          The second coil L2 has a center tap 10 that is
[err] in parallel with the second coil L2; a    5
connectedtoonesidel2ofthefirst LC circuit.The [err] Q2; and resistances R1
and R2. The first     center tap 10 need not be at the center of the LC
circuit is resonant at the first frequency; and     second coil L2, but may
be positioned anywhere the second LC circuit is resonant at a second
within approximately the middle third of the frequency that is one-half the
first frequency.        second coil L2. The second coil L2 has a center tap
10 that is   to    The transistor Q4 is a p-junction, enhancement connected
to one side 12 of the first LC circuit. The  mode field effect transistor
(FET). The source of center tap 10 need not be at the center of the
the transistor Q4 is connected to the other side 14 second coil L2, but may
be positioned anywhere         of the first LC circuit. The drain of the
transistor within approximately the middle third of the           04 is
connected to one side 16 of the second LC second coil L2.
15   circuit; and the gate of the transistor Q4 is The transistor 02 is a
programmable unijunc-         connected by the resistance R5 to the other
side -    tion transistor (PUT). The anode  of the  transistor   .  18 of
the second LC circuit. Q2 is connected to the other side 14 of the first LC
The first coil Li is positioned orthogonally in circuit. The cathode of the
transistor Q2 is con-      relation to the second coil L2 so as not to be
nected to one side 16 of the second LC circuit; and    20    mutually
coupled thereto. the gate of the transistor Q2 is connected to the
The free running operation of the 'frequency other side 18 of the second LC
circuit.                dividers shown in Figures 2, 3 and 4 is generally
The first coil L1 is positioned orthogonally in      equivalent to that of
the frequency divider of Fig. relation to the second coil L2 so as not to
be         1 as discussed above with relation to Figures 2, 3 mutually
coupled thereto . The resistances Ri and R2 determine the
The frequency divider of the present invention switching threshold of the
transistor Q2.             is encased within a card-shaped container for
use The alternative preferred embodiment of the          as an electronic
tag in a presence detection frequency divider of the present invention
shown-  -    system. in Figure 6 includes a first LC circuit consisting of
30 a first inductance coil L1 and a first capacitance C1  Claims connected
in parallel with the first coil Li; a second LC circuit consisting of a
second induc-          1. A frequency divider, comprising tance coil L2 and
a second capacitance C2 con-            first circit (L1, C1) that is
resonant at a first nected in parallel with the second coil L2; a    35
frequency for detecting electromagnetic radiation transistor Q3; and
resistances R3 and R4. The first    at the first frequency; LC circuit is
resonant at the first frequency; and    -  a second circuit (12, C2) that
is resonant at a the second LC circuit is resonant at a second
second  frequency  for transmitting  electro- frequency that is one-half
the first frequency.        magnetic radiation at the second frequency; and
The second coil L2 has a center tap 10 that is   40    a semiconductor
switching device (Q1, Q2, Q3, connected to one side 12 of the first LC
circuit.The  04) having gain coupling the first and second center tap 10
need not be at the center of the         circuits (Li, Cl, L2, C2) for
causing the second second coil L2, but may be positioned anywhere
circuit (12, C2) to transmit electromagnetic radi- within approximately the
middle third of the           ation at the second frequency solely in
response second coil 12.                                  45   to energy at
the first frequency provided in the The transistor Q3 is an SCR. The anode
of the        first circuit (L1, C1) upon receipt of electro- SCR Q3 is
connected to the other side 14 of the       magnetic radiation at the first
frequency, charac- first LC circuit. The cathode of the SCR Q3 is
terized in that connected to one side 16 of the second LC circuit;
the second circuit (12, C2) is resonant at a and the gate of the SCR Q3 is
connected to the    50   second frequencythat isan integer submultiple of 



other side 18 of the second LC circuit.                the first frequency,
and The first coil L1 is positioned orthogonally in.       the energy to
which the semiconductor switch- relation to the second coil L2 so as not to
be          ing device. (Qi, Q2, Q3, Q4) responds is un- mutually coupled
thereto.                              rectified. The resistances R3 and R4
determine the    55          2. A frequency divider according to claim  1
switching threshold of the SCR 03.                     characterized in
that the semiconductor switching The alternative preferred embodiment of
the          device (Q1) is a bipolar transistor selected froma frequency
divider of the present invention shown       group consisting of npn
transistors and pnp in Figure 7 includes a first LC circuit consisting of
transistors. a first inductance coil L1 and a first capacitance C1    60
3. A frequency divider according to claim  1 connected in parallel with the
first coil'L1; a       characterised in that the semiconductor switching
second LC circuit consisting of a second induct-      device (02, 03) is a
bipolar transistor selected ance-coil L2 and a second capacitance C2 con-'
from a group consisting of programmable uni- nected 'in parallel .with the
second coil L2; a     junction transistors and SCRs. transistor Q4; and a
resistance RS. The first LC    65   4. A frequency divider according to
claim 1    7                    0  066  403                       8
characterised in that the semiconductor switching        10. A frequency
divider, according to claim 4 device (Q4) is a field effect transistor.
characterised in that the first LC circuit (Li, Cl) 5. A frequency divider
according to claims 2,3 or   consists of a first inductance coil (L1) and a
first 4 characterised in that the first LC circuit (L1, Cl)  capacitance
(Cl) connected in parallel with the first consists of a first inductance
coil (L1) and a first    5    coil; capacitance(C1) connected in
parallelwiththefirst        the second LC circuit (L2, C2) consists of a
coil (L1); and                                          second inductance
coil (L2); and a second capaci- the second LC circuit (12, C2) consists of
a         tance (C2) connected in parallel with the second second
inductance coil (L2), and a second capaci-      coil (12); tance (C2)
connected in parallel with the second    10   the first inductance coil
(L1) is positioned in coil (L2).
relation to the second inductance coil (L2), so as 6. A frequency divider
according to claim 5          not to be mutually coupled thereto;
characterised in thatthe first inductance coil (L1) is  the second
inductance coil (L2) has a center tap positioned in relation to the second
inductance coil  (10) connected to one side (12) of the first coil; and
(C2) so as not to be mutually coupled thereto.   15     the field effect
transistor (Q4) has its source 7. A frequency divider according to claim 6,
connected to the other side (14) of the first coil (L) characterised in
that the first coil (L1) is positioned  its drain connected to one side
(16) of the second orthogonally to the second-coil:.(L2).            coil
(12) and its gate connected to the other side 8. A frequency divider,
according to claim 2         (18) of the second coil (12) for causing the
second characterised in that the first LC circuit (L1, Cl)   20    LC
circuit to transmit electromagnetic radiation at consists of a first
inductance coil (L1) and a first   the second frequency in response to the
first LC capacitance (Cl) connected in parallel withthefirst    circuit
detecting electromagnetic radiation at the coil (L1);
first frequency. the second LC circuit (12, C2) consists of a
11.Afrequencydivideraccordingtoclaim8,9or second inductance coil (L2), and
a second capaci-   25    10 characterised in that the resonant frequency of
tance (C2) connected in parallel with the second        the second coil
is-one half the resonant frequency coil (12);
of the first coil. the first inductance coil (L1), is positioned in
12. A frequency divider according to claim 11, relation to the second
inductance coil (L2) so as not  encased within a card-shaped container for
use as to be mutually coupled thereto;                  30   an electronic
tag in a presence detection system. the second inductance coil (12) has a
center tap       13. A frequency divider according to claims 8, 9
(10)connectedtooneside (12)of the firstcoil; and        or 10, encased
within a card-shaped containerfor the bipolar transistor (Ql) has its
emitter con-     use as an electronic tag in a presence detection nected to
the other side (14) of the first coil (L1), its  system. collector
connected to one side (16) of the second    35     14. A frequency divider
according to claims 1,2, coil (12) and its base connected to the other side
3 or 4 characterised in that the resonant frequency (18) of the second coil
(L2) for causing the second    of the second coil is one half the resonant
fre- LC circuit to transmit electromagnetic radiation at    quency of the
first coil. the second frequency in response to the first LC         15. A
frequency divider according to claim 14, circuit detecting electromagnetic
radiation at the   40    encased within a card-shaped container for use as
first frequency.                                       an electronic tag in
a presence detection system. 9. A frequency divider, according to claim 3,
16. A frequency divider according to claims 1,2, characterised in that the
first LC circuit (L1, Cl)    3or4,encasedwithinacard-shapedcontainer for
consists of a first inductance coil (L1) and a first   use as an electronic
tag in a presence detection capacitance (Cl) connected in parallel with the
first   45   system. coil (L1); 



the second LC circuit (12, C2) consists of a         Patentanspruche second
inductance coil (12), and a second capaci- tance (C2) connected in parallel
with the second         1. Frequenzteiler mit einer ersten Schaltung (Li,
coil (L2);                                       50    Cl) mit Resonanz bei
einer ersten Frequenz zum the first inductance coil (Li) is positioned in
Nachweisen elektromagnetischer Strahlung mit relation to the second
inductance coil (L2) so as not  der ersten Frequenz, einer zweiten
Schaltung (12, to be mutually coupled thereto; -                      C2)
mit Resonanz bei einer zweiten Frequenz zum the second inductance coil (12)
has a center tap     Senden elektromagnetischer Strahlung mit der (10)
connected to oneside (12) of the firstcoil (1L);   s5   zweiten Frequenz
und einer Halbleiter-Schaltvor- and  .'.q.richtung (Q1, Q2, Q3, 04) mit
VerstArkung, von the bipolar transistor (02, 03) has its anode
welcher die erste und die zweite Schaltung (LI, C1, connected to the other
side (14) of the first coil (Li),  L2, C2) gekoppelt werden, so daB von der
zweiten its cathode connected to one side (16) of'the          Schaltung
(12, C2) elektromagnetische Strahlung second coil (LI) and its gate
connected to the other    60    mit der zweiten Frequenz nur in Antwort auf
side (18) of the second coil (LI) for causing the-     Energie mit der
ersten Frequenz in'der 'ersten - *second LC circuit to
transmit'electrorhagnetic        Schaltung (1_1'iC1) beim  Empfangen
elektro radiation at the' second frequency in response to      magnetischer
Strahlung mit der ersten Frequernz- the first LC circuit detecting
electromagnetic radi-   gesendet wird, dadurch gekennzeichnet,'daB die
ationat the-first frequency.,                    66   zweite Schaltung (12,
C2) Resonanz bei einer 5 -;'~ : *... -               -__ :
1l!111111 III 1111MBl S111 3  5~~~~~~~~.    ~. -:                  .--= ,,e
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zweiten Frequenz aufweist, welche ein ganz-          daB die erste
induktive Spule (Li) relativ zu  er zahliger Teil der ersten Frequenz ist,
und daR die   zweiten induktiven Spule (12) derart angeordnet Energie, auf
welche die Halbleiter-Schaltvorrich-    ist, daB sie mit dieser nicht
gegenseitig gekoppelt fung (Q1, Q2, Q3, Q4) anspricht, nichtgleichge-
!st, daR die zweite induktive Spule (L2) einen A; 'et 1st.
5    Mittenabgriff (10) aufweist, der an die eine Seite \-4 Frequenzteiler
nach Anspruch 1, dadurch ge-        (12) der erste Spule (Li) angeschlossen
ist, und kennzeichnet, daR die Halbleiter-Schaltvorrich-      dalB die
bipolare Transistor (Q2, Q3) mit seiner tung (Q1) ein bipolarer Transistor
in Form eines     Anode an die andere Seite (14) der ersten Spule
npn-Transistors oder eines pnp-Transistors ist.      (Li), mit seiner
Kathode an die eine Seite (16) der 3. Frequenzteiler nach Anspruch 1,
dadurch ge-   tO   zweiten Spule (Li) und mit seiner Steuerelektrode
kennzeichnet, daR die Halbleiter-Schaltvorrich-      an die andere Seite
(18) der zweiten Spule (Li) tung (Q2, Q3) ein bipolarer Transistor in Form
angeschlossen ist, so dal3 von der zweiten LC- eines programmierbaren
Unijunction-Transistors        Schaltung elektromagnetische Strahlung mit
der oder eines SCR ist.                        .         zweiten Frequenz
in Antworq auf das Abtasten 4. Frequenzteiler nach Anspruch 1, dadurch ge-
i5   elektromagnetischer Strahlung mit der ersten Fre- kennzeichnet, daR
die Halbleiter-Schaltvorrich-      quenz durch die ersten LC-Schaltung
gesendet * tung (Q4) ein Feldeffekttransistors ist.;           wird. ; ; -
-  ^ <`  -  -.t .. 5. Frequenzteiler nach Anspruch 2, 3 oder 4, da-
10. Frequenzteiler nach Anspruch 4, dadurch durch gekennzeichnet, daR die
erste LC-Schal-        gekennzeichnet, daB& die erste LC-Schaltung (1, tung
(Li, C1) aus einer ersten induktiven Spule   2o    C1) aus einer ersten
induktiven Spule (1) und (Li) und einer ersten Kapazitat (Cl) in Parallel-
.   einer Kapazitat (C1) in Parallelschaltung zu der *  schaltung zu der
ersten Spule (Li) ist und dalB die   ersten Spule besteht, die zweite
LC-Schaltung (L2, zweite LC-Schaltung (L2, C2) aus einer zweiten        C2)
aus einer zweiten induktiven Spule (L2) und induktiven Spule (12) und einer
zweiten Kapazitit    einer zweiten Kapazitat (C2) in Parallelschaltung (C21
in Parallelschaltung zu der zweiten Soule L2                n-SpOe (L2)
besfeht, die erste induk- ist.
tive Spule (Li) relativ zu der zweiten induktiven 6. Frequenzteiler nach
Anspruch 5, dadurch ge-      Spule (L2) derart angeordnet !st, dalR sie mit
kennzeichnet, daR die erste induktive Spule (Li)     dieser nicht
gegenseitig gekoppelt ist, die zweite relativ zu derzweiten inrduktiven
Spule (C2) derart   induktive Spule (L2) einen Mittenabgriff (10) auf-
angeordnet ist, dal3 sie.mit dieser nicht gegen-   30   weist, der an die
eine Seite (12) der ersten Spule seitig gekoppelt ist.
angeschlossen ist, und der Feldeffekttransistor 7. Frequenzteiler nach
Anspruch 6, dadurch ge-      (Q4) mit seiner Quelle an die andere Seite
(14) der kennzeichnet, dali die Spule (Li) rechtwinklig zu  - ersten
.-SpuleAL1,Aseinem  Abzug. and die .eine. der zweiten Spule (L2) angeordnet
ist.               Seite (16) der zweiten Spule (L2) und seiner 8.
Frequenzteiler nach Anspruch 2, dadurch ge-   35    Steuerelektrode an die
andere Seite (18) der kennzeichnet, dal die erste LC-Schaltung (LI, C1)
zweiten Spule (L2) angeschlossen ist, so daR von aus einer ersten
induktiven Spule (Li) und einer      der zweiten LC-Schaltung
elektromagnetische ersten.Kapazitat in Parallelschaltung zu der ersten
Strahtung der zweiten Frequenz In Antwortz auf Spule (Li) ist und die
zweite LC-Schaltung (12, C2)  das Abtasten elektromagnetischer Strahlung
mit 



aus einer zweiten induktiven Spule (L2) und einer . 40   der ersten
Frequenz durch die erste LC-Schaltung zweiten Kapazitat (C2) in
Parallelschaltung zu der  . ausgesendet wird. zweiten Spule (L2) ist, daR
die erste induktive        11. Frequenzteiler nach Anspruch 8, 9 oder 10,
Spule (Li) relativ zu der zweiten induktiven Spule    dadurch
gekennzeichnet, daR die Resonanzfre- (12) derart angeordnet ist, dal3 sie
mit dieser nicht  quenz der zweiten Spule die Halfte der Resonanz-
gegenseitig gekoppelt ist, dali die zweite induk-   45   frequenz der
ersten Spule betrigt. tive Spule (12) einen Mittenabgriff (10) aufweist, -
12. Frequenzteiler nach Anspruch 11, eingekap- der an die eine Seite (12)
der ersten Spule ange-    selt in einem kartenformigen Behalter zur Ver-
schlossen ist, und dag des bipolaren Transistors     wendung als eine
elektronische Marke in einem Q1 Emiter an die andere Seite (14) der ersten
Prasenzdetektorsystem. Spule (Li), sein Kollektor an die andere Seite (16)
so  13. Frequenzteiler nach Anspruch 8, 9 oder 10, der zweiten Spule (12)
und seine Basis an die        eingekapselt in einem  kartenformigen
Behalter andere Seite (18) der zweiten Spule (L2) ange-       zur
Verwendung als elektronische Marke in einem schlossen ist, so dali die
zweite LC-Schaltung        Prasenzdetektorsystem.            --
elektromagnetische Strahlung mit der zweiten          .14. Frequenzteiler
nach den AnsprOchen 1, 2, 3 Frequeinz- in Antwort auf das Abtasten elektro-
5S   oder 4, -dadurch  gekennzeichnet, dal3  die magnetischer Strahlung der
ersten Frequenz            Resonanzfrequenz der zweiten Spule die Halfte
durch die erste LC-Schaltung sendet.      *    .    der Resonanzfrequenz
der ersten Spule betragt. 9. Frequenzteiler nach Anspruch 3, dadurch ge-
15. Frequenzteiler nach Anspruch 14, eingekap-' kennzeichnet, dali die
erste LC:Schaltung (L1;, C1W  selt in einem kartenformigen Beh3lter zur
Ver- aus einer'ersten induktiven.Spule (Li) und.einer   60   wendcung  als
elektronische Marke in einem ersten Kapazitat (Ci) in Parallelschaltung zu
der     Prasenzdetektorsystem.    . *         . ersten Spule. (Li) besteht,
dal die zweite LC-' 16. Frequenzteiler nach Anspruch 1i,2;3 oder 4,
Schaltung (L2,.C2).aus einer zweiten induktiven      eingekapselt in einem
kartenformigen Behilter Spule (12). und. einer zweiten Kapazitat. (C2) in
zur Verwendung als elektronische Marke in einem' Parallelschaltung zu der
ersten Spule (12) besteht,'  65. PrPsenzdetektor ystem.  ' .
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403                        12 Revendications
(C2) reliee en parallle avec la seconde bobine (L2), la premibre bobine
d'induction (Li) etant 1. Diviseur de frequence comprenant tin pre-
disposee par rapport a la seconde bobine d'induc- mier circuit (Li, C1) qui
r6sonne a une premiere      tion (L2) de maniere A ne pas etre couplees
frequence pour detecter un rayonnement 6lectro-    5   mutuellement, la
seconde bobine d'induction (L2) T . magnetique a la premiere frequence, un
second          comportant une prise intermediaire (10) reliee a \a
vcircuit (L2, C2) qui resonne 3 une seconde fre-        un cot6 (12) de la
premiere bobine, et le transistor quence pour emettre un rayonnement
electro- ,          bipolaire (Q1) a son emetteur relie A I'autre c6te
magn6tique a la seconde frequence et un disposi-       (14) de la premiere
bobine (Li), son collecteur tif de commutation 3 semi-conducteur (Q1, Q2,
10    relie a un c6te (16) de la seconde bobine (L2) et sa Q3, 04) avec
gain, couplant les premier et second      base reliee A I'autre c6te (18)
de la seconde circuits (Li, C1, L2, C2) pour astreindre le second    bobine
(L2) pour astreindre le second circuit LC A circuit (12, C2) A emettre un
rayonnement 6lectro-     emettre un rayonnement electromagnetique a la
magnetique a la seconde frequence, uniquement          seconde frequence en
reponse A la detection par en r6ponse a une energie A la premiere fr6quence
t5   le premier circuit LC d'un rayonnement 6lectro- - fournie dans le
premier circuit (Li, C1) a la suite   magnetique a la premiere frequence.
de la reception d'un rayonnement electromagne-           9. Diviseur de
frequence suivant la revendica- tique A la premiere frequence, caracterise
en ce .   ..:tion 3,. caracterise en ce que lempremier circuit LC que le
second circuit (L2, C2) resonne A une           (Li, Cl) consiste en une
premiere bobine d'induc- seconde frequence qui est un sous-multiple entier
20  * tion (Li) et une premiere capacite (C1) reliee en de la premiere
fr6quence, et en ce que l'energie A     parallele avec la premiere bobine
(Li), le second laquelle r6pond le dispositif de commutation a
circuit LC (L2, C2) consistant en une seconde semiconducteur (01, Q2, Q3,
Q4) n'est pas re-          bobine d'induction (L2) et une seconde capacite
*    dresse.                                                 (C2), reliee
en parallele avec la seconde bobine 2. Diviseur de frequence suivant la
revendica-   25    (12), la premiere bobine d'induction (Li) etant tion ,
1caracteris6 - en ce que -le. dispositif- -de -  -disposee par rapport a la
seconde' bobine-d'induc- commutation (01) A semi-conducteur est un
tion (L2) de facon a ne pas etre couplees mutuelle- transistor bipolaire
choisi parmi le groupe       -   ment, la seconde bobine d'induction (L2)
compor- comprenant les transistors N P N et P N P.             tant une
prise intermediaire (10) reliee A un cote 3. Diviseur de frequence suivant
la revendica- . 30    (12) de la premiere bobine (Li), et le transistor
tion 1, caract6rise en ce que le dispositif de         bipolaire (Q2, Q3)
ayant sont anode reliee A I'autre commutation A semiconducteur (Q2, Q3) est
un           cote (14) de la premiere bobine (Li), sa cathode transistor
bipolaire  choisi parmi le groupo           reliee a un c6te (16) de la
seconde bobine (L2) et comprenant les transistors unijonction program-
sa grille reliee A I'autre c6t .(18) de la seconde 



mables et les redresseurs commandes au silicium  - 35    bobine (L2) pour
astreindre le second circuit LC A (SCR).                   .mettre un
rayonnement electromagnetique a la 4. Diviseur de fr6quence suivant la
revendica-       seconde frequence en reponse a la'd6tection par * tion 1,
caracterise en ce quo le dispositif de-       le premier circuit LC d'un
rayonnement electro- commutation  a semiconducteur (Q4) est un
magnetique A la premiere frequence. transistor A effet de champ.
40       10. Diviseur de frequence suivant la revendica- 5. Diviseur de
frequence suivant la revendica-       tion 4, caracterise en ce que le
premier circuit LC tion 2, 3 ou 4, caracterise en ce que le premier
(Li, C1) consiste en une premibre bobine d'induc- circuit LC (Li, C1)
consiste en une premiere           tion (Li) et une premiere capacite (Cl)
reli6e en bobine d'induction (Li) et une premiere capacite       parallble
avec la premiere bobine, le second (Cl) relie en parallele A la premiere
bobine (L1);   45    circuit LC (12, C2) consistant en une seconde *  et le
second circuit LC (12, C2) consiste en une       bobine d'induction (I2) et
une seconde capacit6 seconde bobine d'induction (12) et une seconde
(C2) reliee en parallele avec la seconde bobine *      capacite (C2) reliee
en parallele avec la seconde       (12), la premiere bobine d'induction
(Li) etant bobine (L2).                                           disposee
par rapport A la seconde bobine (I2) de 6. Diviseur de frequence suivant la
revendica-   50    fagon A ne pas Wtre couplees mutuellement, la tion 5,
caracterise en ce que la premiere bobine       seconde bobine (12) ayant
une prise interme- d'induction (Li) est disposee par rapport A la
diaire (10) reliee A un cote (12) de la premiere seconde bobine d'induction
(12) de maniere A ne.       bobine, et le transistor (Q4) A effet de champ
pas Atre couplees mutuellement.                        ayant sa source
reliee A un autre cot6 (14) de la 7. Diviseur de frequence suivant la
revendica-   5   premiere bobine (Li), Son drain reliee A un c6t6 tion 6,
caract6rise en ce que la premibre bobine       (16) de la seconde bobine
(12) et sa grille reliee A (Li) est dispos6e orthogonalement par rapport A
I'autre c6te (18) de la seconde bobine (12) pour la seconde bobine (12).
.      astreindre le second circuit LC A enettre un 8. Diviseur de
frequence suivant la revendica-       rayonnement electromagnetique A la
seconde fre- tion 2, caracterise en ce que le premier circuit LC    60
quence en reponse A la detection par le premier (Li, C1) consiste en une
premiere bobine d'induc-      circuit  n d'un rayonnesA ent
electromagnrtique o tion (LI) et une premiere capacite (Ci) reliee en
Ia premiere froquence. parallele avec la premiere bobine (Li), le second
11. Diviseur de frequence suivant la revendica- circuit LC (L2, C2)
consistant en une seconde          tion 8,9 ou 10, caract6ris6 en ce que la
frequence bobine d'induction (12) et une secondo capacite   65    de
resonnance de la seconde bobine est la moitie 7 v ~     -a;i : .
1111111111111111111111    . .  ,13             0 066 403
14 de la frequence de r6sonnance de la premiere          de resonnance de
la seconde bobine est la moitie bobine.
de la fr6quence de rasonnance de la premiere 12. Diviseur de frequence
suivant la revendica-     bobine. tion 11, enferme dans un conteneur en
forme de          15. Diviseur de fr6quence suivant la revendica- -carte
destin6 a etre utilise comme 6tiquette elec-    s    tion 14, enferme dans
un conteneur en forme de --bique dans un systeme dhtecteur de presence.
carte, destin6 a Atre utilis6 comme etiquette 6lec- K-i3. Diviseur de
frequence suivant la revendica-     . tronique dans un systeme detecteur de
pr6sence. tion 8, 9 ou 10, enferme dans un conteneur en           16.
Diviseur de fr6quence suivant la revendica- forme de carte destine a etre
utilise comme           tion 1, 2, 3 ou 4, enferme dans un conteneur en
etiquette electronique dans un systime detecteur   10   forme de carte
destine a Atre utilise. comme de presence.
etiquette electronique dans un systeme detecteur 14. Diviseur de frequence
suivant la revendica-     de presence. tion 1, 2,3 ou 4, caractrise en ce
quo la frequence 15 20 30 35 40 45 50 65 56    


