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the feedback loop is representative of the loss factor of the coil. The
presence of a coil adjacent Coin validation apparatus may be associated
the coil has an influence on both the inductance with a coin freed
mechanism on a variety of coin    and loss factor of the coil and
consequently the receiving machines such as coin box telephones    5
monitored frequencies of the oscillator give an or vending machines or form
part of a coin          indication of the properties and characteristics of
sorting apparatus to check that coins are valid     the coin. coins and not
counterfeit. There are many differ-     According to a second aspect of
this invention ent types of coin validation apparatus in use, but  such a
coil validation apparatus also includes recently, with the introduction of
modern elec-   10   means to hold a coin at a fixed reference position
tronic devices to control the operation of coin     adjacent the electrical
coil, a phase shift or time receiving machines and sorting apparatus, it
has    delay network switchable into and out of its feed- become
particularly convenient to use the inter-    back loop, and means
responsive to the output action between a coin and an alternating mag-
signal of the frequency monitoring means both netic field to gauge various
parameters of the coin   15   when the phase shift or time delay network is
thereby to determine if the coin is valid.          switched into and out
of the feedback loop for There have been a wide variety of different
producing two parameter signals characteristic of proposals for such coin
validation apparatus but,   the effect of the coin on both the inductance
and at least at present, many of the techniques which   loss factor of the
coil, the means to compare rely solely on the interaction between the coin
20   comparing the two parameter signals with ref- and an alternating
magnetic field have not proved   erence values to determine if the coin is
valid and to be successful on a commercial scale. One         to output a
coin validation signal when both example is shown in GB-A--204550 and coin
parameter signals correspond  to  reference validation apparatus comprises
an electrical coil,  values. a feedback oscillator having the electrical
coil in   25  The frequency monitoring means, the means its feedback loop,
frequency monitoring means       responsive to the output signal of the
frequency for monitoring the frequency of the feedback        monitoring
means for producing the two parame- oscillator and for producing an output
signal       ter signals and the means to compare the two indicative of its
frequency, and means to compare   parameter signals with reference values
may signals with reference values to determine if the    30   comprise a
programmed microprocessor which is coin is valid.
programmed to compare the output signal pro- According to a first aspect of
this invention in  duced when the phase shift or time delay network such a
method of validating a coin the frequency    is switched into the feedback
loop of the feedback of the feedback oscillator is also monitored when
oscillator with the output signal produced when a phase shift or time delay
network is included in   35   the phase shift or time delay network is
switched its feedback loop, two parameter signals charac-    out of the
feedback loop to produce a first para- teristic of the effect of the coin
on both the      meter signal and to produce a second parameter inductance
and the loss factor of the coil are      signal dependent upon the output
signal pro- derived from the monitored frequencies and the      duced when
the phase shift or time delay network two parameter signals are compared
with ref-   40   is switched out of the feedback loop. The second erence
values to determine if the coil is valid.    parameter signal may be the
output signal pro- The oscillation frequency of a tuned circuit      duced
when the phase shift of the delay network feedback oscillator is dependent
upon the induc-    is switched out of the feedback loop or this output
tance and loss factor of components within its      signal may be operated
on by a fixed operator feedback loop. The presence of a coin adjacent an
45   such as a constant division or subtraction. electrical coil affects
the inductance and loss       Alternatively, the means responsive to the
out- factor of that electrical coil. Thus, by monitoring  put signal of the
frequency monitoring means for the resonant frequency of a feedback
oscillator,    producing the two parameter signals may com- information is
derived with regard to the induc-    prise first storage means for storing
the output tance and loss factor of components within its   50   signal
produced when the time delay or phase feedback loop which, to some extent,
depends        shift network is switched out of the feedback loop, upon the
nature of the coin. With the method in     first comparison means for
comparing the output accordance with this invention a phase shift or
signals produced when the phase shift or time time delay network is
selectively connected into    delay network is switched into the feedback
loop the feedback loop of the feedback oscillator to   55   with that
produced when the phase shift or time introduce a particular known change
in the          delay network is switched out of the feedback
characteristics of the feedback loop which results  loop to produce a first
parameter signal, second in a change in the frequency of the feedback
storage means for storing at least two reference oscillator, making it
differ by an amount depend-   values, and second comparison means to com-
ing upon the coil loss resistance. Thus the reson-   60   pare the first
parameter signal and the content of ant frequency of the oscillator when
the phase      the first storage means which forms the second shift is not
connected in the feedback loop is      parameter signal, with the reference
values representative of the inductance of the coil and    stored in the
second storage means to produce a the change in frequency which occurs when
the       coin validation signal when both coin parameter phase shift or
time delay network is included in   65   signals correspond to the stored
reference values. 2    3                   0 062  411
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In this case, this means may be implemented                    of the
oscillations of the feedback oscillator that either by a dedicated
microprocessor arranged to     occur within a preset time interval. The
preset perform this particular sequence of operations or    time interval
may correspond to the time interval by a hard wired logic circuit.
during which the phase shift network is con- When a phase shift network is
included it may    5    nected into the feedback loop of the oscillator. be
arranged to produce a constant fixed phase          Two particular examples
of the method and shift irrespective of the resonant frequency of the
apparatus in accordance with the invention for oscillator and this fixed
phase shift is preferably   providing the coin freed mechanism to be asso-
a phase shift of about 45. When a time delay        ciated with a telephone
will now be described network is included it may be arranged to intro-   10
with reference to the accompanying drawings; in duce a fixed time delay and
in this case the         which:- resulting phase shift that is introduced
by the        Figure 1 is a circuit diagram  of a feedback time delay
network varies with the resonant          oscillator and phase shift
network for use with frequency of the oscillation. However, it is also
both examples; possible to use a phase shift or time delay    15
Figure 2 is a block diagram  of the first network that does not have a
constant charac-        example; teristic, but, instead, results in a phase
shift that  Figures 3A, 38 and 3C are flow charts of the varies with the
resonant frequency of the oscilla-   main program used in the first
example; tion. This variation in the phase shift with the       Figures 4A
and 48 are flow charts of the sub- resonant frequency of the oscillation
does not   20   routine of the program used in the first example; affect
the reliability of the validation.            and The frequency. of the
oscillation depends to         Figure 5 is. a block diagram  of the second
some extent upon the nature of the coin, and the     example. frequency
change brought about by the particu-         These examples of coin
validation apparatus lar phase shift introduced by the phase shift or   25
are intended to be used with a pay telephone time delay network thus also
depends to some         using current British currency. The coin valida-
extent upon the nature of the coin. Thus, even if    tion apparatus also
includes the coin runway the phase shift varies, the values of the two
described in our Published European Patent parameter signals are repeatable
for coins of a      Application No. 0 040 019 which is incorporated
particular denomination.                       30    herein by reference.
It is the arrangement of this Preferably the phase shift network includes
an     pivoting runway which determines the fixed ref- operational
amplifier having a parallel connected    erence position of the coin with
reference to an capacitive and resistive feedback network and an
electrical coil 1. The coil 1 is formed in two input resistor connected
between the inverting       halves connected in series with one half on one
input of the operational amplifier and ground.   35   side of the coin
runway and the other half on the This integrating network provides a phase
shift      other side of the runway. The coil 1 together with that varies
to a small extent with the frequency     a pair of ceramic capacitors 2 and
3 connected in of oscillation of the oscillator.
parallel form a resonant tank circuit connected to Preferably a solid state
switch is provided in     the collector of one of a long tailed pair formed
parallel with the resistive capacitive feedback    40    by transistors TR2
and TR3. The capacitors 2 and network of the operational amplifier to short
out    3 are NPO type ceramic capacitors which have a the parallel
capacitive and resistive feedback net-  very small temperature coefficient
of not greater work of the operational amplifier when the phase     than 30
ppmPC and thus the temperature stab- shift network is to be switched out of
the feed-     ility of the resonant tank circuit is high. The long back
loop of the feedback oscillator. This solid   45   tailed pair formed by
transistors TR2 and TR3 state switch is preferably formed by a transistor.
together with the tank circuit comprise a feed- Preferably the coil is
formed in two parts con-    back oscillator, having a feedback loop joining
nected in series. In this case the fixed reference   the collector of
transistor TR3 to the base of position of the coin with respect to the
coils is    transistor TR2. The feedback loop includes a with the coin
located in between the two parts of   50    phase shift network including a
DC blocking the coil, and located against a stop. This ensures    capacitor
4, an operational amplifier 5 which is a that the lines of force of the
magnetic field        model No. ICL 7611 manufactured by INTERSIL induced
by the coil are substantially normal to      and which has a resistance 6
and a capacitance 7 the face of the coin and this enables reliable and
connected in parallel in a feedback loop across consistent measurements to
be taken of the    55   the operational amplifier 5. A resistor 8 is con-
influence of the coin on the coil.                   nected between the
inverting input of the oper- When  the  apparatus  includes  a  micro-
ational amplifier 4 and a.c. ground. A transistor processor, the switching
of the phase shift net-     TR4 acting as a switch is also connected in
work into and out of the feedback loop of the        parallel with the
resistance 6 and capacitance 7 feedback oscillator is preferably controlled
by    60   across the feedback path of the operational signals taken from
the microprocessor. Alterna-     amplifier 5. When the transistor TR4 is
conduct- tively, the phase shift network under the control    ing, the
resistance 6 and capacitance 7 are of a free running multi-vibrator.
switched out of the feedback path of the oper- The frequency monitoring
means preferably          ational amplifier 5 since a direct connection is
includes a counter arranged to count the number   65   established, short
circuiting the capacitance  7 3    5                   0 062  411
6 and the resistor 6. The oscillating output from the'  occur within a 3.75
millisecond period and stores 



feedback oscillator is taken from the collector of   the result in an
internal memory of the micro- transistor TR2 via a buffer transistor TR1.
processor. The transistor TR4 is then switched off The part shown in Figure
1 corresponds to the      and the number of changes in polarity of the
blocks contained in the chain dotted box shown in    5    output of the
oscillator from plus to minus that Figure 2. The apparatus also includes a
crystal      occur in a 3.75 millisecond period is again oscillator 9
having its output fed to a divider unit  counted and, at the end of this
3.75 millisecond 10, a microprocessor 11 and memories 12 and 13.     period
the count is stored in another memory of Memory 12 is a read only memory
which stores        the microprocessor 11. These two processes may the
program which controls the operation of the    10   be repeated for, for
example, five to fifteen times microprocessor 11. Memory 13 is a memory
with the results stored in a running total store to storing the reference
values for coins that are     refine the measurement of the frequencies of
the acceptable and this may be a random access           oscillator. The
outputs from any such running memory or a programmable read only memory.
total stores may be divided before being handled The crystal oscillator 9
together with the divider    s    so that the number handling capacity of
the 10 provides the clocking and timing signals for      microprocessor 11
is not exceeded. The differ- the entire apparatus. The microprocessor
controls    ence between these two counts is derived and via an output port
14 the transistor TR4 which      stored in a further internal memory.
switches the phase shift network into and out of      The information
stored in this further internal the feedback loop of the oscillator.
20    memory represents the difference between the The microprocessor 11
includes a counter and       frequency of the oscillator with the phase
shift various other internal memories. Typically the       network switched
into and out of the feedback microprocessor 11 is formed by model No. CDP
loop when a coin is present in the coil 1. This 1802E manufactured by RCA.
There are further         difference in frequency gives an indication of
the inputs into the microprocessor 11 which are now    25   characteristics
or nature of the coin in so far as it shown in Figure 2. but which come
from the "on       affects the loss resistance of the coil 1. The hook"
contacts of the telephone and so provide  difference frequency provides the
first parameter an indication when the handset of the telephone
signal. The count stored in the memory and is lifted and an input from a
simple coin detector   corresponding to that recorded when the coin is
circuit including for example a simple light emit-   30    present in the
coil 1 and the phase shift network is ting diode and photodetector located
adjacent the    switched out of the feedback loop of the oscillator coin
runway, the coin detecting circuit providing    represents the second
parameter signal that gives an indication when a coin is introduced into
the     an indication of the characteristics or nature of the coin freed
mechanism.                                coin in so far as it affects the
inductance of the coil When the handset is in place on the receiver of   35
1. The number of changes in polarity that occur the telephone the apparatus
is isolated from the     within the period of 3.75 milliseconds may be
power supply and has a zero power consumption.       subjected to a
constant mathematical operation However, the voltage appearing across the
tele-      such as a division or a subtraction to convert it phone line is
used to charge up a battery forming   into the second  parameter signal.
This is part of the apparatus to provide a power supply   40   especially
useful if the number of changes in for the circuits when they are in
operation. As the  -polarity is high and so would, for example, ex- handset
of the telephone is lifted from its cradle   ceed the number handling
capacity of the micro- the "on hook" contacts of the telephone are
processor 11 or would necessitate a more arranged to connect the power
supply to the          powerful microprocessor. circuits forming the coin
validation apparatus. As    45  The first and second parameter signals are
both the microprocessor 11 is being powered up, the       then compared
with various acceptable values first operation that takes place is the
initiation of a  programmed into the memory 13 and if the two 200
millisecond delay to allow the entire circuits   signals are characteristic
of a valid coin an output to power up correctly.
signal is given from the microprocessor 11 firstly As a coin is fed into
the coin slot of the coin   50   indicating that the coil is a valid coin
and secondly runway an output signal is obtained from the coin   indicating
the denomination of that valid coin. detector and fed to the microprocessor
11. This      Typically the memory 13 has a number of stored initiates a
delay of 1/3 of a second to allow        values and each of the values
characteristic of the sufficient time for the coin to come to rest in its
coin is compared with the stored values to make fixed stable position
against a stop formed by part   55   sure that each value is both greater
than one of of the coin runway so that the coin is in a fixed   the stored
values and less than the next of the position between the two halves of the
coil 1.       stored values to provide an acceptance window to Upon expiry
of this 1/3 of a second delay the        allow for a slight spread in the
properties of the microprocessor 11 then starts its validation func-
characteristics of coins that are acceptable. tion and the oscillator
starts with the transistor   60   Typically, the memory 13 is loaded with
the TR4 conducting and the phase shift network           values of
acceptable 2p, 5p, l0p and SOp coins. formed by the capacitor 6 and
resistor 7 switched     The acceptance or rejection signal is used to out
of the feedback loop of the oscillator. The      control the coin runway to
release the coin from counter in the microprocessor counts the number
its position against the stop to accommodate the of changes in polarity
from plus to minus that   6s   coin in an acceptance channel for subsequent
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parameter signal and thus corresponds 



coin in a rejection channel for return to the user.  to the change in
frequency of the oscillation Figures 3A, B and C together illustrate the
caused by introducing the phase shift network decision flow chart of the
main program stored in   into the feedback loop when the coin is present;
the read only memory 12 and Figures 4A and B    5    and the value stored
in the store 19 is the second illustrate the two interrupt sub-routines
that join  parameter signal which corresponds to the fre- the part of the
main program illustrated in Figures  quency of the oscillator when the
phase shift 3A and 3B as interrupts 1 and 2. The apparatus       network is
switched out of the feedback loop and that has been described operates on
current          the coin is present. British currency and checks for the
presence of   10   The values stored in the stores 19 and 21 are four
different denominations of coin. The pro-       compared with the reference
values stored in the gram can be modified readily to enable it to check
coin accept value store 15 (which for convenience for the presence of less
or more than four differ-  is shown as two separate Units) in comparators
23 ent denominations of coin. Also, to enable the       to 30. The outputs
of the comparators 23 and 27; apparatus to operate with coins of different
15   24 and 28; 25 and 29; and 26 and 30 are gated currency the reference
values which are stored in    together by AND gates 31 and 34 respectively.
If the read only memory 13 and which define the         an output appears
at the output of any one of the acceptance values for valid coins are
arranged to    gates 31 to 34 this output indicates that the suit those of
the coins of the particular currency to  signals in the stores 19 and 21
both correspond to be validated.                                  20
acceptable values for a coin of a particular de- A second example of the
apparatus is shown in      nomination and indicate that the coin being ex-
Figure 5. This example is a hard wired version of    amined is a valid coin
of a particular denominat- the coin validator circuit which basically
performs  ion. This acceptance signal, or the failure of an the same
functions as the circuit including the      acceptance signal within a
preset time causes the microprocessor described above. As far as poss- .
25   coin to be released and taken into an acceptance ible the same
reference numbers have been used       channel for subsequent transfer to a
coin receiv- in Figure 5 as those used in the first example. In  ing box,
or rejection and return. the second example, the power supply to the
circuit is again connected upon lifting of the       Claims handset and
closure of the "on hook" contacts of   30  1. A method of validating a coin
comprising the telephone. The number of polarity reversals of   monitoring
the frequency of a feedback oscillator the output of the oscillator in a
unit time, for     having a tuned electrical coil in its feedback loop
example 5 milliseconds, is computed by a counter     when a coin is present
adjacent the coil, and 15 and fed through a control switch 16 into a sub-
comparing the detected signal with a reference to tractor 17 or through a
further control switch 18   35   determine if the coin is valid
characterised in that towards a frequency store 19. The control switch
the frequency of the feedback oscillator is also 16 is under the control of
an output from the        monitored when a phase shift or time delay
crystal oscillator 9 and divider 10 which also       network is also
included in its feedback loop, in controls the operation of the switching
transistor   that two parameter signals characteristic of the TR4 which
switches the phase shift network into   40   effect of the coin on both the
inductance and the and out of the feedback loop. Thus when the         loss
factor of the coil are derived from the two phase shift network is switched
out of the feed-     monitored frequencies, and in that the two para- back
loop the count from the counter 15 is fed into  meter signals are compared
with referencevalues the frequency store 19. During the next unit time
to determine if the coin is valid. period when the phase shift network is
switched    45  2. A coin validation apparatus comprising an into the
feedback loop the count from in the         electrical coil (1), a feedback
oscillator (TR2, TR3) frequency counter 15 is fed into the subtractor 17.
having the electrical coil (1) in its feedback loop, When a coin is present
in the coin runway the      frequency monitoring means (11 or 15) for coin
present detector 20 sends a reset pulse to the  monitoring the frequency of
the feedback os- frequency store 19 and a difference frequency    50
cillator and for producing an output signal indica- store 21 and also
operates control switches 18       tive of its frequency, and means (11 or
23 to 34) to and 22 so that they connect with the frequency       compare
signals with reference values to deter- store 19 and the difference
frequency store 21       mine if the coin is valid, characterised in that
the respectively. Thus, after a coin is present in the   apparatus also
includes means to hold a coin at a coin runway the count accumulated in the
fre-   55   fixed reference position adjacent the electrical coil quency
counter 15 when the phase shift network      (1), a phase shift or time
delay network (5, 6, 7) is switched out of the feedback loop is fed to the
switchable into and out of its feedback loop, and frequency store 19 via
control switches 16 and 18.   means (11 or 16 to 22) responsive to the
output During the following time period the count           signal of the
frequency monitoring means both accumulated in the frequency counter 15 is
fed to   60.  when the phase shift or time delay network (5, 6, the
subtractor 17 where it is subtracted from the    7) is switched into and
out of the feedback loop count in the frequency store 19 and the difference
for producing two parameter signals characteris- between these two values
is then fed into the        tic of the effect of the coin on both the
inductance difference frequency store 21.                       and loss
factor of the coil (1), the means (11 or 23 Thus the difference value
stored in the store 21    65   to 34) to compare comparing the two
parameter 5    7                   0 062  411                        8
transfer to a coin box, or to accommdate the     is the first parameter
signal and thus corresponds coin in a rejection channel for return to the
user.  to the change in frequency of the oscillation 



Figures 3A, B and C together illustrate the         caused by introducing
the phase shift network decision flow chart of the main program stored in
into the feedback loop when the coin is present: the read only memory 12
and Figures 4A and B    5    and the value stored in the store 19 is the
second illustrate the two interrupt sub-routines that join   parameter
signal which corresponds to the fre- the part of the main program
illustrated in Figures   quency of the oscillator when the phase shift 3A
and 38 as interrupts 1 and 2. The apparatus        network is switched out
of the feedback loop and that has been described operates cn current
the coin is present. British currency and checks for the presence of   10
The values stored in the stores 19 and 21 are four different denominations
of coin. The pro-        compared with the reference values stored in the
gram can be modified readily to enable it to check    coin accept value
store 15 (which for convenience for the presence of less or more than four
differ-   is shown as two separate units) in comparators 23 ent
denominations of coin. Also, to enable the        to 30. The outputs of the
comparators 23 and 27; apparatus to operate with coins of different   15
24 and 28: 25 and 29; and 26 and 30 are gated currency the reference values
which are stored in    together by AND gates 31 and 34 respectively. If the
read only memory 13 and which define the          an output appears at the
output of any one of the acceptance values for valid coins are arranged to
gates 31 to 34 this output indicates that the suit those of the coins of
the particular currency to  signals in the stores 19 and 21 both correspond
to be validated.                                   20   acceptable values
for a coin of a particular de- A second example of the apparatus is shown
in       nomination and indicate that the coin being ex- Figure 5. This
example is a hard wired version of     amined is a valid coin of a
particular denominat- the coin validator circuit which basically performs
ion. This acceptance signal, or the failure of an the same functions as the
circuit including the       acceptance signal within a preset time causes
the microprocessor described above. As far as poss-   25   coin to be
released and taken into an acceptance \ ible the same reference numbers
have been used         channel for subsequent transfer to a coin receiv- in
Figure 5 as those used in the first example. In   ing box, or rejection and
return. the second example, the power supplyto the circuit is again
connected upon lifting of the        Claims handset and closure of the "on
hook" contacts of   30   1. A method of validating a coin comprising the
telephone. The number of polarity reversals of    monitoring the frequency
of a feedback oscillator the output of the oscillator in a unit time, for
having a tuned electrical coil in its feedback loop example 5 milliseconds,
is computed by a counter      when a coin is present adjacent the coil, and
15 and fed through a control switch 16 into a sub-    comparing the
detected signal with a reference to tractor 17 or through a further control
switch 18    3s    determine if the coin is valid characterised in that
towards a frequency store 19. The control switch      the frequency of the
feedback oscillator is also 16 is under the control of an output from the
monitored when a phase shift or time delay crystal oscillator 9 and divider
10 which also        network is also included in its feedback loop, in
controls the operation of the switching transistor    that two parameter
signals characteristic of the TR4 which switches the phase shift network
into   40   effect of the coin on both the inductance and the and out of
the feedback loop. Thus when the           loss factor of the coil are
derived from the two phase shift network is switched out of the feed-
monitored frequencies, and in that the two para- back loop the count from
the counter 15 is fed into   meter signals are compared with
referencevalues the frequency store 19. During the next unit time     to
determine if the coin is valid. period when the phase shift network is
switched    45   2. A coin validation apparatus comprising an into the
feedback loop the count from  in the         electrical coil (1) a feedback
oscillator (TR2, TR3) frequency counter 15 is fed into the subtractor 17.
having the electrical coil (1) in its feedback loop, When a coin is present
in the coin runway the        frequency monitoring means (11 or 15) for
coin present detector 20 sends a reset pulse to the   monitoring the
frequency of the feedback os- frequency store 19 and a difference frequency
so   cillator and for producing an output signal indica- store 21 and also
operates control switches 18       tive of its frequency, and means (11 or
23 to 34) to and 22 so that they connect with the frequency        compare
signals with reference values to deter- store 19 and the difference
frequency store 21        mine if the coin is valid, characterised in that
the respectively. Thus, after a coin is present in the    apparatus also
includes means to hold a coin at a coin runway the count accumulated in the
fre-   55   fixed reference position adjacent the electrical coil quency
counter 15 when the phase shift network       (1), a phase shift or time
delay network (5, 6, 7) is switched out of the feedback loop is fed to the
switchable into and out of its feedback loop, and frequency store 19 via
control switches 16 and 18.    means (11 or 16 to 22) responsive to the
output During the following time period the count            signal of the
frequency monitoring means both accumulated in the frequency counter 15 is
fed to   60    when the phase shift or time delay network (5, 6, the
subtractor 17 where it is subtracted from the     7) is switched into and
out of the feedback loop count in the frequency store 19 and the difference
for producing two parameter signals characteris- between these two values
is then fed  into the        tic of the effect of the coin on both the
inductance difference frequency store 21.                        and loss
factor of the coil (1), the means (11 or 23 Thus the difference value
stored in the store 21    65   to 34) to compare comparing the two
parameter 5    9                   0 062 411                       10
signals with reference values to determine if the    network includes an
operational amplifier (5) coin is valid and to output a coin validation
signal  having a parallel connected capacitive (7) and when both parameter
signals correspond to ref-       resistive (6) feedback network and an
input resis- 



erence values.                                      tor (8) connected
between the inverting input of 3. A coin validation apparatus according to
5    the operational amplifier (5) and ground. claim  2, in which the
frequency monitoring            9. A coin validation apparatus according to
means, the means responsive to the output signal     claim 8, in which a
solid state switch (TR4) is of the frequency monitoring means for producing
provided in parallel with the resistive capacitive the two parameter
signals and the means to           feedback network (6, 7) of the
operational ampli- compare the two parameter signals with ref-    10
fier (5) to short out the parallel capacitive feed- erence values comprise
a programmed micro-           back network (6,7) of the operational
amplifier (5) processor (11) which is programmed to compare        to short
out the parallel capacitive and resistive the output signal produced when
the phase shift      feedback network (6, 7) of the operational ampli- or
time delay network (5, 6, 7) is switched into the  fier (5) when the phase
shift network is to be feedback loop of the feedback oscillator (TR2,   15
switched out of the feedback loop of the feedback TR3) with the output
signal produced when the        oscillator (TR2, TR3). phase shift or time
delay network (5, 6, 7) is         10. A coin validation apparatus
according to switched out of the feedback loop to produce a       any one
of claims 2 to 9, in which the coil (1) is first parameter signal and to
produce a second       formed in two parts connected in series with the
parameter signal dependent upon the output   20   fixed reference position
of the coin being located signal produced when the phase shift or time
in between the two parts of the coil (1). delay network (5, 6, 7) is
switched out of the feed-   11. A coin validation apparatus according to
back loop.                                           any one of claims 2 to
10, in which the frequency 4. A coin validation apparatus according to
monitoring  means includes a counter (15) claim 3, in which the second
parameter signal is   25   arranged to count the number of the oscillations
the output signal produced when the phase shift      of the feedback
oscillator that occur within a or time delay network (5, 6, 7) is switched
out of   preset time interval. the feedback loop or this output signal
operated on by a fixed operator such as a constant division
Patentanspruche or subtraction.                                30      1.
Verfahren zum PrOfen einer Munze, bei dem 5. A coin validation apparatus
according to        die Frequenz eines rickgekoppelten Oszillators, claim
2, in which the means responsive to the        der in seiner
Ruckkopplungsschleife eine abge- output signal of the frequency monitoring
means      stimmte elektrische Spule enthAlt, unter Anord- for producing
the two parameter signals com-         nung der M(nze in der NAhe der Spule
Oberwacht prises first storage means (19) for storing the    35   wird und
das ermittelte Signal mit einem Bezugs- output signal produced when the
time delay or        wert verglichen wird, um festzustellen, ob die phase
shift network (5, 6, 7) is switched out of the  Mfnze gOltig ist, dadurch
gekennzeichnet, daB feedback loop, first comparison means (17) for
die Frequenz des ruckgekoppelten Oszillators comparing the output signals
produced when the       auch bei Einschaltung eines phasenschiebenden phase
shift or time delay network (5, 6, 7) is   40   oder zeitlich verzogernden
Netzwerkes in die switched into the feedback loop with that pro-
Ruckkopplungsschleife uberwacht wird, dag von duced when the phase shift or
time delay network     den Oberwachten Frequenzen zwei fOr den Ein- (5, 6,
7) is switched out of the feedback loop to   flull der M~nze auf die
Induktivitit und auf den produce a first parameter signal, second storage
Verlustfaktor  der  Spule  charakteristische kl-'     means (14) for
storing at least two reference    45   Parametersignale abgeleitet werden
und daB die- values, and second comparison means (23 to 34)       se beiden
Parametersignale mit Bezugswerten to compare the first parameter signal and
the        verglichen werden, urn festzustellen, ob die MOn- content of the
first storage means (19) which        ze gultig ist. forms the second
parameter signal with the ref-        2. Munzprufgerit, umfassend eine
elektrische erence values stored in the second storage means    50   SpOle
(1), einen .rckgekoppelten Oszillator (TR2, (14) to produce a coin
validation signal when both   TR3), in dessen Ruckkopplungsscheife die
elek- coin parameter signals correspond to the stores      trische Spule
(1) liegt, einen Frequenzmonitor (11 reference values.
oder 15) zum Olberwachen der Frequenz des rOck- 6. A coin validation
apparatus according to        gekoppelten Oszillators und zum Erzeugen
eines claim 5, which is implemented either by a dedi-  55   diese Frequenz
anzeigenden Ausgangssignals cated microprocessor or by a hard wired logic
und eine Einrichtung (11 oder 23-24) zum Ver- circuit.
gleichen von Signalen mit Bezugswerten, urn zu 7. A coin validation
apparatus according to any    ermitteln, ob die Munze gOltig ist, dadurch
ge- one of claims 2 to 6, in which the phase shift or    kennzeichnet, daB
das Gernt auch eine Einrich- time delay network does not have a constant
60   tung zum Halten einer Munze in fester Bezugslage characteristic, but
instead, results in a phase shift  nahe der elektrischen Spule (1), ein in
die ROck- that varies with the resonant frequency of the
kopplungsschleife einschaltbares und aus dieser oscillation.
ausschaltbares phasenschiebendes oder zeitlich 8. A coin validation
apparatus according to any    verzogerndes Netzwerk (5, 6,7) und eine auf
das one of claims 2 to 7, in which the phase shift   65   Ausgangssignal
des Frequenzmonitors sowohl '  6              1~~~~~~ limiti IIIII lIII
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als auxh bei aus dieser ausgeschaltetem phasen-     signal fMr die  Munze
liefert, wenn  be nd  i<,schiebenden oder zeitlich verzdgerndem  Netz-
Parametersignale den  gespeicherten  BezL is-                       werk
(5, 6, 7) ansprechende Einrichtung zum Er-      werten entsprechen. Vf
zeugen von zwei Pararnetersignalen.enthalt, die    s   6. Munzprufgerat
nach Anspruch 5, das charakteristisch fMr den EinfluB der Munze auf die
weder durch einen speziellen Mikroprozest to
Induktivitit und auf den Verlustfaktor der Spule     oder durch eine
festverdrahtete logische Sch (1) sind, und daI die Vergleichseinrichtung
(11     tung erginzt ist. ;,e                       oder 23-24) beide
Parametersignale mit Bezugs-         7. Munzprufgerat nach einem der
Anspr0ch werten vergleicht, um zu ermitteln, ob die Munze   10   bis 6, bei
dem das phasenschiebende oder zt id-                       gu.Gltig ist,
und im Ausgang ein GuOltigkeitssignal zu  liche verzogernde Netzwerk keine
konstar 1  liefern, wenn beide Parametersignale den Be-
Charakteristik hat, sondern zu einer Phasensch b  zugswerten entsprechen.
bung fuhrt, die sich mit der Resonanzfrequenz c 3. MOnzprufgerat nach
Anspruch 2, bei dem der      Osziilatorschwingung andert. be
Frequenzmonitor, die auf das Ausgangssignal des   i5  8. Munzprufgerat nach
einem der Anspruche fck                       Frequenzmonitors
ansprechende  Einrichtung          bis 7, bei dem das phasenschiebende
Netzwe zum Erzeugen von zwei Parametersignalen und          einen
Operationsverstarker (5) mit einem ft                      die Einrichtung
zum  Vergleichen der beiden           Paralleschaltung eine Kapazitat (7)
und eir- I is                      Parametersignale mit Bezugswerten einen
pro-        Widerstand (6) aufweisenden Ruckkopplunc 0e
grammierten Mikroprozessor (11) umfassen, der   20   netzwerk und einen
Eingangswiderstand (8) er so programmiert ist, dal3 er das Ausgangssignal,
halt, der zwischen den invertierenden Eingar das bei Einschaltung des
phasenschiebenden          des Operationsverstarkers (5) und Masse gesch,
,to         ,            oder zeitlich verzogernden Netzwerkes (5, 6, 7) in
tet ist. I     ;                  die Ruckkopplungsschleife des
ruckgekoppelten          9. M0nzpr0fgerat nach Anspruch 8, bei dem e
Oszillators (TR2, TR3) auftritt, mit dem Ausgangs-   25
Festkorperschalter (TR4) parallel zu dem  rOc Fs         '-signals
vergleicht, das auftritt, wenn das phasen-               koppelnden
Widerstands-Kapazitats-Netzwerk a          t            schiebende oder
zeitlich verzogernde Netzwerk        7) des Operationsverstarkers (5)
geschaltet ist, u (5, 6, 7) aus der Ruckkopplungsschleife ausge-      das
parallele Widerstands-Kapazitgts-Netzwea schaltet ist, um ein erstes
Parametersignal zu er-  (6, 7) des Operationsverstarkers kurzzuschlielei
zeugen, und daB er ein zweites Parametersignal   30   wenn das
phasenschiebende Netzwerk aus de erzeugt, das von dem Ausgangssignal
abhangt,         Ruckkopplungsschleife  des  ruckgekoppelte welches
auftritt, wenn das phasenschiebende          Oszillators (TR2, TR3)
ausgeschaltet werden sol oder zeitlich verzogernde Netzwerk (5, 6, 7) aus
10. Munzprufgerat nach einem derAnspr0che der Ruckkopplungsschleife
ausgeschaltet ist.         bis 9, bei dem die Spule (1) aus zwei serienge
4. Munzprufgerat nach Anspruch 3, bei dem das   35   schalteten Teilen
gebildet ist, wobei sich die fast zweite Parametersignal das Ausgangssignal
ist,       Bezugslage der Munze zwischen den beiden Te B e
weiches auftritt, wenn das phasenschiebende          len der Spule (1)
befindet. oder zeitliche verz6gernde Netzwerk (5, 6, 7) aus      11.
M0nzprufgerat nach einem der Anspr~che. der Ruckkopplungsschleife
ausgeschaltet ist, oder    bis 10, bei dem der Frequenzmonitor einen Zahle
e  4        aber dieses Ausgangssignal, modifiziert durch    40   (15)
enthalt, welcher die innerhalb eines voreinge einen festen Operator, wie
durch eine Division      stellten Zeitintervalls auftretende Anzahl vor
durch eine Konstante oder durch Subtraktion          Schwingungen des
ruckgekoppelten Oszillatorr einer Konstante.   -
zahit. 5. Munzprufgerat nach Anspruch 2, bei dem die auf das Ausgangssignal
des Frequenzmonitors   45   Revendications ansprechende Einrichtung zum
Erzeugen der bei-         1. Procede de validation d'une piece de mon den
Parametersignale einen ersten Speicher (19)      naie consistant a
contr6ler la fr6quence d'ur *           zum Speichern des bei Ausschaltung
des phasen-       oscillateur A reaction comportant une bobine schiebenden
oder zeitlich verzogernden Netz-         6lectrique accord6e dans sa boucle
de reactior werkes (5, 6, 7) aus der Ruckkopplungsschleife   50
lorsqu'une piuce de monnaie est presente a proxi- auftretenden Signales,
eine erste Vergleichsein-     mite immediaite de la bobine, et A comparer
le 1 - *                 richtung (17) zum Vergleichen des bei Einschal-
signal d6tect6 A une ref6rence pour determiner si tung des
phasenschiebenden oder zeitlich ver-       la piece est valide, caract6ris6
en ce que la fre- zogernden Netzwerkes in die Ruckkopplungs-
quence de lFoscillateur a reaction est egaiement schleife auftretenden
Signales mit dem bei Aus-   55   contr6lee lorsqu'un reseau de decalage de
phase schaltung des phasenschiebenden oder zeitlich        ou de retard de
temps est egalement incorpore verzogernden Netzwerkes (5, 6, 7) aus der
Ruck-      dans sa boucle de reaction, en ce que deux kopplungsschleife
auftretenden Signal, urn das      signaux de parametres caract6ristiques de
l'effet erste Parametersignal zu erzeugen, sowie einen       de la piuce a
la fois sur l'inductance et sur le fac- zweiten Speicher (14) zum Speichern
von zumin-   60   teur de perte de la bobine sont derives des deux I  dest
zwei Bezugswerten umfal~t,-und daB eine       frequences contr6lees et en
ce qua les deux zweite Vergleichseinrichtung (23-24) das erste
signaux de parametre sont compares a des va- Parametersignal und den das
zweite Parameter-        leurs de reference pour determiner si la piece est
signal bildenden Inhalt des ersten Speichers (19)    valide. mit den im
zweiten Speicher (14) gespeicherten    65  2. Appareil de validation de
pieces de monnaie 7 7          ] 111111I Ill1lil 111111IIjI11111 11111 ..
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comprenant une bobine electrique (1), un oscilla     6, 7) de retard de
temps ou de decalage de phase teur'A reaction (TR2, TR3) comportant la
bobine      est commute hors de ia boucle de reaction, des electrique 1
dans sa boucle de reaction, des         premiers moyens de comparaison (17)
destines A moyens (11 ou 15) de contr6le de frquence des-       comparer
les signaux de sortie produits lorsque le tines a contr6ler la frequence de
l'oscillateur a    5    reseau (5, 6, 7) de decalage de phase ou de retard
reaction et A produire un signal de sortie repre-    de temps est commute
dans la boucle de reaction sentatif de sa frequence, et des moyens (11 ou
23    A ceux produits lorsque le reseau (5, 6, 7) de A 34) destines A
comparer des signaux A des          decalage de phase ou de retard de temps
est valeurs de reference pour determiner si la piece     commute hors de la
boucle de reaction afin de vest valide, caracterise en ce que l'appareil
com-    70   produire un premier signal de parametre, des prend egalement
des moyens destines A main-          seconds mayens d'enregistrement (14)
destinds A tenir une piece dans une position fixe de rMfM-      enregistrer
au moins deux valeurs de reference et rence adjacente A la bobine
electrique 11), un       des seconds moyens de comparaison (23 a 24) reseau
(5, 6, 7) de decalage de phase ou de retard   destines A comparer le
premier signal de parame- de temps commutable dans et hors de sa boucle
i5   tre et le contenu des premiers moyens d'enregis- de-reaction, et des
moyens (11 ou 16 a 22) qui, en  trement (19), qui forme le second signal de
reponse au signal de sortie des moyens de            parametre, aux valeurs
de referen-ce enregistrees controle de frequence a la fois lorsque le
reseau    dans les seconds moyens d'enregistrement (14) (5, 6, 7) de
decalage de phase ou de retard de       afin de produire un signal de
validation de pieces temps est commute dans et hors de la boucle de    20
lorsque les deux signaux de parametre de pieces reaction, produisent deux
signaux de parametres      correspondent aux valeurs de reference enregis-
caracteristiques de l'effet de la piece a la fois sur  trees. I'inductance
et le facteur de perte de la bobine (1),  6. Appareil de validation de
pieces de monnaie les, moyens (11 ou 23 A 34) de comparaison
selon Ia revendication 5, qui est realise sous la comparant les deux
signaux de parametre a des   25   forme soit d'un microprocesseur
specialise, soit valeurs de reference pour determiner si la piece     d'un
circuit logique cable. est valide et pour d6livrer un signal de validation
7. Appareil de validation de piAces de monnaie de pieces lorsque les deux
signaux de parametre      selon l'une quelconque des revendications 2 A 6,
correspondent a des valeurs de reference.            dans lequel le reseau
de decalage de phase ou de 3. Appareil de validation de pieces de monnaie
30   retard de temps ne possede pas une caracteris- selon la revendication
2, dans lequel les mayens     tique constante, mais, plutot, produit, un
deca- de contr6le de frequence, les moyens qui, en        lage de phase qui
varie avec le fr6quence de r6ponse au signal de sortie des moyens de
rbsonnance de l'oscillation. contr6le de frequence, produisent les deux si-
8. Appareil de validation de pieces de monnaie gnaux de parametre, et les
moyens destines A    35   selon l'une quelconque des revendications 2 A 7,
comparer les deux signaux de parametre a des         dans lequel le r6seau
de decalage de phase valeurs de reference comprennent un micropro-
comprend un amplicateur operationnel (5) com- cesseur programme (11) qui
est programme de          portant un reseau de reaction capacitif (7) et
r6sis- fagon A comparer le signal de sortie produit        tif (6) monte en
parallele, et une resistance d'en- lorsque le reseau (5, 6,7) de decalage
de phase ou    40   tree (8) montee entre l'entree d'inversion de de retard
de temps est commutb dans la boucle       I'amplificateur operationnel (5)
et la masse. de rdaction de l'oscillateur a reaction (TR2, TR3)     9.
Appareil de validation de pieces de monnaie au signal de sortie produit
lorsque le r6seau (5, 6,  selon la revendication 8, dans lequel un commu-
7) de decalage de phase ou de retard de temps est    tateur (TR4) A
semiconducteur est prevu en paral- commute hors de la boucle de reaction
afin de    45   lale avec le reseau resistif, capacitif (6, 7) de reac-
produire un premier signal de parametre et de        tion de
l'amplificateur operationnel (5) afin de produire un second signal de
parametre depen-        court-circuiter le reseau parallele capacitif et
dant du signal de sortie produit lorsque le reseau   resistif (6, 7) de
reaction de l'amplificateur opera- (5, 6, 7) de decalage de phase ou de
retard de       tionnel (5) lorsque Is reseau de d6calagede phase temps est
commute hors de la boucle de reaction.   50   doit etre commute hors de la
boucle de reaction 4. Appareil de validation de pieces de monnaie     de
l'oscillateur A reaction (TR2, TR3). selon la revendication 3, dans lequel
le second        10. Appareil de validation de pieces de monnaie signal de
parametre est le signal de sortie produit  selon l'une quelconque des
revendications 2 A 9, lorsque le reseau (5,6,7) de decalage de phase ou
dans lequel la bobine (1) est formee en deux de retard de temps est commute
hors de la boucle   55   parties connectees en serie, la position fixe. de
de reaction ou est le signal de sortie soumis a      reference de la piece
etant situee entre les deux I'action d'un operateur fixe tel qu'une
division ou  parties de la bobine (1). une soustraction constante.
11. Appareil de validation de pieces de monnaie 5. Appareil de validation
de piaces de monnaie     selon l'une quelconque des revendications 2 a 10,
selon la revendication 2, dans lequel les moyens    60   dans lequel les
moyens de contr6le de frequence qui, en reponse au signal de sortie des
moyens de    comprennent un compteur (15) agence de fagon A contr6le de
frequence, produisent les deux si-       compter le nombre d'oscillations
de l'oscillateur a gnaux de parametres comprennent des premiers
reaction qui se produisent dans un intervalle de moyens d'enregistrement
(19) destines a enregis-     temps pr66tabli. trer le signal de sortie
produit lorsque le r6seau (5,   65 s C   L   M   S    


