
COIN SELECTION APPARATUS 2107104 This invention relates to coin selection
and, more particularly, to apparatus for identifying and authenticating 5
coins by inductively testing their properties. Inductive coin testing
apparatus utilize air core or ferrite core coils as sensing devices to
measure the various electrical and physical parameters of coins. A 3
coin is tested by detecting the effect of the coin on an alternating
electromagnetic field produced by the coil. At a given frequency, this
effect depends upon the coin's diameter, thickness, conductivity and
permeability. An effect on this field causes a corresponding effect upon
the coil's impedance which may be measured using various techniques. The
extent to which an electromagnetic field penetrates a coin decreases with
increasing frequency. Therefore, as frequency increases, the physical
properties of material near the surface of a coin have a greater effect on
the field (and the coil's impedance), and interior material and coin
thickness have a lesser effect. This phenomenon is especially significant
when testing for laminated coins such as the United States ten and
twenty-five cent coins.    Most high quality coin identification
mechanisms, capable of excellent slug and foreign coin rejection, use 



multiple sensors in order to effectively measure physical characteristics,
such as thickness and diameter, and material 5    properties, such as
conductivity and permeability.  These mechanisms generally undertake
several measurements which may require as many as five separate ferrite
core coils. According to the method of one mechanism, first a mixed
measurement is made that is dependent upon thickness, 10    diameter and
material.  However, in order to separate these variables and establish coin
identity, two additional measurements are made, one specific to thickness
and a second specific to material. Where a single sensor has been used, it
generally 15    has performed only a single test function. Summary of the
Invention The present invention employs an inductive sensor capable of
measuring more than one parameter of a passing coin, thereby reducing or
eliminating the need for additional 20    sensors to accomplish the task of
coin validation.  The ferrite core of the sensor consists of two poles,
with faces adjacent to the coin path, joined by a connecting member. The
face of at least one pole of the ferrite core has a surface area less than,
and capable of being totally 25    circumscribed by, the surface area of
the smallest coin of    the coin set to be identified.  This geometry
causes a substantial portion of the magnentic flux emanating from this 



pole face to enter the face of all directly adjacent coins in the set to be
identified, regardless of coin diameter.  Since 5    the electromagnetic
field surrounding the sensor is concentrated in the areas adjacent to the
pole. faces, a coin's effect upon the field in these areas dominates field
effects caused by the-coin elsewhere in the vicinity surrounding the
sensor.  Thus, when a coin in the set to be 10    identified is directly
adjacent the pole face with surface area as described, the coin's
overall-effect upon the field, and the corresponding impedance change, is
substantially independent of diameter. If the frequency of the field is
sufficiently high (approximately 420kHz), the coin parameters 15
dominating a measurement at this point will be the physical properties of
the material at the coin's surface. The second pole of the sensor is
separated from the first pole by a distance approximately equal to the
diameter of the largest coin to be identified.  When a coin in the set 20
to be identified is between poles, this geometry causes the extent of
interaction between the coin and the electromagnetic field surrounding pole
faces to be substantially dependent on the diameter of the coin.  Thus, the
coin's overall interactional effect on the field, and the 25
corresponding impedance change, when the coin is between poles, is
substantially dependent on diameter.    If the second pole of the sensor is
identical to 



the first pole, the interactional effect detected when a coin passes this
pole will be identical to that measured when the coin is adjacent the first
pole. However, by causing a 5    substantial decrease in oscillator
frequency (for example, to approximately 7KHz) as the coin enters the area
adjacent the second pole, the interactional effect will be a function
primarily of coin thickness and conductivity of the material forming the
inner layer of the coin.  Again, the effect will 10    be substantially
independent of diameter. By measuring the field interactional effect at two
or more points while a coin passes the coin sensor of the present
invention, the need for additional sensors for coin validation is decreased
or eliminated. 15              In another embodiment, the coin sensor
employs two substantially identical ferrite cores, each having a geometry
as described above and each having a coil wound around its pole connecting
member. The second core is placed on the opposite side of the coin path
from the first core with pole 20    faces directly adjacent corresponding
pole faces of the first core.  The coils are connected in either series
aiding or series opposing configuration, and electromagnetic field
interactional measurements are made as the coin passes through the sensor.
Description of the Drawings The present invention will be understood more 



readily when considered together with the accompanying drawings, in which:
5               Fig. 1 is a front view of a coin handling mechanism along
with a schematic block diagram of an apparatus for coin discrimination.
Fig. 2 is a sectional view taken along line 2-2 in Fig. 1 showing a side
view of the coin sensor and a portion 10     of the coin track. Fig. 3 is a
bottom view of the sensor and front plate shown in Fig. 2. Fig. 4 is a
sectional view illustrating a second embodiment of the invention. 15
Fig. 5 shows a third embodiment of the invention. The figures are intended
to be representational and are not necessarily drawn to scale. Throughout
this specification, the term "coin" is intended to mean genuine coins,
tokens, counterfeit coins, 20     slugs, washers, and any other item which
may be used by persons in an attempt to use coin-operated devices. It will
be clear to those skilled in the art that, whereas the invention has been
described in terms of AND and OR logic elements, alternative logical
elements may be used 25     without departing from the invention.
Detailed Description of Embodiments Although coin selection apparatus
constructed in 



accordance with the principles of this invention may be designed to
identify and accept any number of coins from the 5     coin sets of many
countries, this invention will be adequately illustrated by explanation of
its application to identifying the U.S. five, ten and twenty-five cent
coins. A coin selector 10 formed in accordance with the present invention
is shown in Fig. 1. The mechanical 10     arrangement of principal
components is indicated by numeral 11. A coin 28 may be introduced into the
coin selector 10 through the coin entry 12. The coin 28 falls under the
influence of gravity onto energy dissipating device 7 which is mounted over
coin deflector 8.   Energy dissipating device 7 and coin 15     deflector 8
are sloped downwards in a direction away from coin entry 12. The coin drops
from coin deflector 8 onto energy dissipating device 9 and then onto coin
track 18 where it moves along its edge under the influence of gravity past
coin sensor 26.  Energy dissipating devices 7 and 9 may be of the type 20
disclosed in U.S. Patent 3,944,038.  Adjacent and contiguous to deflector 8
and coin track 18 are parallel front and back plates 14 and 16, spaced
apart by a distance slightly greater than the thickness of the thickest
coin to be identified by coin selector 10. Coin track 18 and deflector 8
are arranged. 25     at right angles to front and back plates 14 and 16.
At the end of coin track 18, the coin drops toward a coin acceptance gate
20.  If the coin has been identified as 



acceptable, the coin acceptance gate 20 is retracted into back plate 16 by
a solenoid (not shown) and the coin falls from the 5    track 18 into a
coin acceptance chute 22 leading to a coin box. If the coin is not
recognized as acceptable, the coin acceptance gate 20 is not retracted and
the coin falling from the end of the coin track 18 strikes the acceptance
gate 20 and is diverted onto reject track 24 which leads to a coin return
10    window (not shown). Coin sensor 26 is shown in Figures 1, 2 and 3.
It is mounted on front plate 14 adjacent to and slightly above coin track
18.  The core 25 of sensor 26 is shaped like a tall, narrow letter "C" or a
telephone handset.  In this embodiment, 15    core 25 has two cylindrical
poles 49 and 51 forming circular, flat pole faces 27 and 29 which are
located such that they are parallel to the faces of passing coins.  Poles
49 and 51 are connected perpendicularly to pole connecting member 31, the
major axis of which extends in the direction of coin path 18 20    and lies
in a plane parallel to pole faces 27 and 29. Pole face 27 has surface area
[err] and diameter [err]. Pole face 29 has surface area [err] and diameter
[err].  Poles 49 and 51 have lengths [err] and [err], respectively. The
overall length of core 25 is [err], and the distance between pole faces is
[err].  In 25    this embodiment, core 25 is symmetrical about a centerline
passing perpendicularly through the midpoint of connecting member 31.
Thus, [err] = [err], [err] = [err] and [err] = [err]    



The distance [err] between pole faces is approximately equal to the
diameter of the largest coin in the coin set to be identified, in this
example, the U.S. twenty-five cent coin. The diameters [err] and [err] of
pole faces 27 and 29 are less than 5    the diameter of the smallest coin
in the coin set to be identified, in this example, the U.S. ten cent coin.
Thus, both [err] and [err], the diameters of the pole faces, are less than
[err], the distance between pole faces.  Also, in this embodiment, both
[err] and [err], the lengths of the poles, are less than [err].  Of 10
course, it is unnecessary, according to the principles of this invention,
that core 25 have cylindrical poles and circular pole faces. The poles of
core 25 could have some other geometric shape (such as rectangular prisms
with square pole faces) in which case, according to the relationship
between 15    core dimensions and coin dimensions described for core 25,
the distance between pole faces would be greater than the greatest linear
dimension of the pole faces. Coin sensor 26 is mounted adjacent to coin
track 18 such that if pole faces 27 and 29 were viewed in a direction 20
perpendicular to plates 14 and 16, each pole face would be totally
circumscribed by the smallest coin in the coin set to be identified when
this coin is directly adjacent the pole face. Coil 33 is wound on
connecting member 31.  The coil 25   is part of the resonant circuit of
electronic oscillator 32. As coin 28 moves along coin track 18 into the
area adjacent pole face 27, the electromagnetic field emanating from this  



pole face is affected, causing a corresponding change in the impedance of
coil 33.  This impedance change produces changes in the frequency, phase
and amplitude of both the current and voltage across coil 33 and the other
circuit elements of 5   oscillator 32.  These changes are detected by
detecting means which may be narrow-band frequency detector circuits or
balanced-bridge circuits such as those disclosed in U.S. Patent 3,870,137.
Also, amplitude or phase-shift detecting means such as those disclosed in
U.S. Patents 3,952,851 and 3,966,034, 10 respectively, may be used to sense
this impedance change. Detecting means 34, 36 and 38 examine oscillator 32
for the impedance change produced by one of the coins in the coin set to be
identified. In this example, these detecting means are adjusted to detect
the presence of a twenty-five cent 15  coin passing sensor 26.  Additional
detecting means (not shown) are used to detect the presence of the five and
ten cent coins. Detecting means 34 is adjusted to produce a positive output
signal when a twenty-five cent coin is directly adjacent pole face 27 such
that the perimeter of the coin totally 20 circumscribes this pole face.
When in this position, the coin's effect upon the field surrounding coin
sensor 26 is due primarily to its effect on that portion of the field
immediately adjacent to pole face 27, and this effect is independent of the
coin's diameter.  When a coin is adjacent 25 pole face 27, oscillator 32
operates at a high frequency (approximately 420KHz for the five, ten and
twenty-five cent 



coin set). Therefore, the effect upon the field sensed by    detecting
means 34 is primarily a function of the parameters of the material forming
the surface layer of the twenty-five cent coin. Detecting means 36 is
adjusted to produce a 5     positive output signal when a twenty-five cent
coin is between pole faces 27 and 29 at a point approximately equidistant
from each end of core 25.  Since the distance between pole faces 27 and 29
is approximately equal to the diameter of the twenty-five cent coin,
substantially no 10    portion of the faces of coins in the coin set to be
identified is adjacent either pole face when these coins are directly
between the pole faces. A coin's overall effect upon the electromagnetic
field when directly between pole faces is a function primarily of the
extent to which the 15    field surrounding the pole faces are intersected
by the coin, and the extent of this intersection is substantially dependent
on the coin's diameter.  Therefore, the effect upon the field measured by
detecting means 36 is substantially dependent on a coin's diameter. 20
Detecting means 38 is adjusted to produce a positive output signal when a
twenty-five cent coin is directly adjacent to pole face 29.  Thus, because
of the symmetrical design of sensor 26, if the frequency of oscillator 32
were to remain constant, the effect upon the 



25    field sensed by detecting means 38 would be identical to that sensed
by detecting means 34. However, coin presence sensor 30, which may be a
photo-electric device, is located on front    11 plate 14 downstream from
sensor 26 and contiguous to pole 51 such that the emergence of a coin along
coin track 18 from behind pole face 29 is immediately detected.  The signal
from sensor 30 goes to frequency changing means 40 which causes an 5
immediate decrease in idling frequency of oscillator 32 (to approximately
7KHz for the five, ten and twenty-five cent coin set). At a low frequency,
when a coin circumscribes pole face 29, the effect upon the field measured
by detecting means 38 is primarily a function of the properties of the 10
material forming the inner layer of the coin and coin thickness. The U.S.
five, ten and twenty-five cent coin set along with most of the world's
genuine coins are made of conductive, non-ferromagnetic material.
Therefore, a genuine 15  coin's interaction with the electromagnetic field
surrounding coin sensor 26 will cause the effective inductance of coil 33
to decrease and the real part of the impedance of the coil to increase.
Corresponding changes occur in frequency, phase and amplitude of current
and voltage across coil 33 and the 20   other elements of oscillator 32.
As a coin approaches pole face 27 of coin sensor 26, these changes
increase, reach a 



peak when the coin is directly opposite pole face 27, decrease when the
coin is between pole faces, and then begin to increase again towards
maximum as the coin approaches the area adjacent pole face 29.  Therefore,
as an alternative to employing coin presence sensor 30, impedance change
sensing    means 46 may be used to detect the nadir of this
impedance-change cycle occurring when a coin is between pole faces and to
activate frequency changing means 40. As an alternative to employing
frequency changing 5     means 40, oscillator 53 idling at a resonant
frequency substantially lower than oscillator 32,.can be connected to coil
33 in parallel with oscillator 32. Detecting means 34, 36 and 38 are
connected to both oscillators 32 and 53.  In this embodiment, detecting
means 34 would include a filter 10     (not shown) to block out the low
frequency component of the signal entering this detecting means.-
Similarly, detecting means 38 would include a filter (not shown) to block
the high frequency component of the signal.examined by this detecting
means. 15               The outputs from detecting means 34, 36 and 38 are
applied to the input terminals of AND gate 42. If each detecting means
produces a positive output signal, AND gate 42 produces a positive output
signal, indicating the presence of a twenty-five cent coin.  This output
signal is applied to 20     coin acceptance gate actuator 44 through
logical OR gate 55 



and also is applied to accumulator 57 where the acceptance of a twenty-five
coin is recorded. Detecting means (not shown) also are employed to detect
the five and ten cent coins.  Measurements of the 25     electromagnetic
field interactional effect are made at the same three coin positions for
which measurements are made in    testing for the twenty-five cent coin.
For each of the five and ten cent coins, a separate set of detecting means,
similar to detecting means set 34, 36 and 38 used to detect the presence of
a twenty-five cent coin, is connected to 5    oscillator 32.   The output
of each detecting means-of a set is applied to an AND gate (not shown)
which produces a positive output signal, indicating the presence of a valid
coin, when each detecting means of the set for that coin produces a
positive output signal.  The outputs of these AND 10    gates also are
applied to accumulator 57 and to coin acceptance gate actuator 44 through
logical OR gate 55. Typical values for core 25 for identifying the U.S
five, ten and twenty-five cent coin set are:  [err]=[err]=1.3 cm.;
[err]=2.4cm.; [err]=5 cm.  For this coin set, a typical value for 15
coil 33 is forty-eight turns of no. 32 wire. A second embodiment of this
invention is illustrated in Fig. 4. Except for coin sensor 100, the
mechanical arrangement of principal components is identical to that
illustrated in Fig. 1. Parallel front and back 



20    plates 101 and 103 form the sidewalls for coin track 105 on which
coin 119 moves on its edge under the force of gravity. Coin sensor 100
comprises a pair of substantially identical ferrite cores, each of which
has the same shape and geometry with respect to the coin set to be
identified as that 25   described for coin sensor 26.  Core 109 is located
on front plate 101 similarly to core 25.  Core 111 is located on back
plate 103 directly opposite core 109 such that the pole faces of each core
are aligned to form two opposing pole sets 115 and 117.  Opposing pole
faces of each pole set are separated by distance S. Coil 107 is wound on
the pole connecting 5     member of core 109, and coil 108 is wound on the
pole connecting member of core 111.  Coils 107 and 108 are connected by
lead 110 in a series aiding configuration and are both part of oscillator
circuit 113.  In the series aiding configuration, the combined inductance
of coils 107 10    and 108 is maximized, and the opposite pole.faces of
each pole set are always of opposite polarity. The effect upon the
electromagnetic field surrounding coin sensor 100 caused by a coin passing
through the sensor is measured by apparatus (not shown) similar to 15
that illustrated in Fig. 1.  Thus, three measurements, analogous to those
undertaken by coin selector 10, are made as a coin passes through coin
sensor 100.  The first measurement is made when the coin is between and
directly 



adjacent the faces of opposing pole set 115 such that the 20    perimeter
of the coin totally circumscribes both faces of this pole set.  A second
measurement is made when the coin is between pole sets 115 and 117 at a
point approximately equidistant from each end of sensor 100.  The third
measurement is made when the coin is between and directly 25    adjacent
the faces of opposing pole set 117 such that the perimeter of the coin
totally circumscribes both faces of    this pole set.  A frequency shift
may be effected prior to this third measurement.  As with coin  selector
10, the first and third measurements are substantially independent of coin
diameter, and the second measurement is substantially 5     dependent on
coin diameter.  Depending on the frequency of oscillator 113, the first and
third measurements will be functions primarily of surface material
properties or of interior material properties and coin thickness. The
dual-core, symmetrical configuration of sensor 10     100 causes the
concentrated electromagnetic field between the opposing faces of pole sets
115 and 117 to be substantially uniform along the axis extending
perpendicularly from these faces. As a result, the effect upon the
electromagnetic field surrounding the sensor caused by a coin's passage is
15    substantially independent of the coin's position with respect to this
axis. Coils 107 and 108 also may be connected in a series 



opposing configuration.  The sensitivity of sensor 100 in this
configuration is paricularly high to coin thickness and surface
irregularities. Typical values for coin sensor 100 for identifying the U.S.
five, ten and twenty-five cent coin set are: [err]=[err]=1.3 cm.; [err]=2.4
cm.; [err]=5 cm; S=.5cm.  Coils 107 and 108 each consist of forty-eight
turns of no. 32 wire. The 5    ferrite core was selected and the coils
wound so as to    produce a maximum Q at a frequency of approximately
400KHz. Q = WL/R, where W equals 2 [err] times the frequency, L equals the
inductance of the coils, and R equals the resistance of the coils. 5
A third embodiment of this invention is illustrated in Fig. 5. Except for
coin sensor 201, the mechanical arrangement of principal components is
identical to that illustrated in Fig. 1.  The core 203 of sensor 201 is
asymmetrical with pole faces 207 and 209 having different 10     surface
areas.  Core 203 is located on front plate 210 such that pole connecting
member 205 is not parallel to coin track 212. The distance [err] between
pole faces is approximately equal to the diameter of the largest coin in
the coin set to be identified, and pole face 209 is totally circumscribed
by 15     the smallest coin in the coin set to be identified when this
-coin is directly adjacent this pole face.  Thus, the diameter of pole face
209 is less than L7, the distance between pole 



faces. Coil 216 is wound on connecting member 205 and is 20     part of the
resonant circuit of electronic oscillator 218. The effect upon the
electromagnetic field surrounding coin sensor 201 caused by a coin 214
passing the sensor is measured by apparatus (not shown) similar to that
illustrated in Fig. 1.  However, because of the asymmetrical design and 25
position of core 203, frequency changing means are not    employed because
the field interactional effect detected when a coin passes pole face 209 is
not identical to that measured when the coin passes pole face 207. It would
be clear to one skilled in the art that a 5      microprocessor could be
used in place of the elements of logic circuitry described in the various
embodiments of this invention.    - 18 - CLAIMS:- 1.       An apparatus for
identifying coins of a predetermined set of coins with respect both to
authenticity and to denomination, said apparatus comprising: 5
means defining a coin path along which coins 



to be identified are caused to travel; an inductor arranged relative to
said coin path so as to subject a coin therein to oscillating
electromagnetic fields derived by driving a coil of said 10 inductor -with
an oscillating electric signal, said inductor comprising an elongate
ferrite core upon which said coil is wound and which is formed to define
first and second pole faces generally parallel to said coin path and spaced
apart from one another therealong for 15 developing electromagnetic fields
at predetermined spaced-apart locations in said coin path, the dimensions
of said pole faces and/or of the spacing therebetween being determined in
accordance with the dimensions of coins in said predetermined coin set; 20
means for deriving a plurality of signals as a coin travelling in said coin
path passes said inductor and traverses different portions of the
electromagnetic field structure developed thereby, such signals being
indicative of the interaction between the coin and the    -19 - respective
electromagnetic field portions; and means responsive to said plurality of
signals for discriminating between authentic and non-authentic coins and
for determining the denominations of coins 5 deemed to be authentic. 



2.       An apparatus for identifying coins with respect to authenticity
and denomination comprising: an oscillator circuit comprising an inductor
arranged to subject a coin in a predetermined coin path 10  to an
electromagnetic field, the inductor comprising an elongate ferrite core and
a coil, the core having first and second poles forming first and second
pole faces generally parallel to said path, the first and second pole faces
being separated from each other along said 15 path by a distance greater
than the greatest linear dimension of at least one of said pole faces in
the plane thereof, the first and second poles being connected by a pole
connecting member around which is wound the coil, and the pole connecting
member having a major axis lying in 20 a plane substantially parallel to
the first and.second pole faces; means for causing relative motion of a
coin through the electromagnetic field along said predetermined coin path
adjacent the pole faces and with the pole faces 25 generally parallel to a
face of the coin;    -20- means for producing a signal indicative of the
degree of interaction of the coin with the electromag- netic field when the
coin is adjacent a pole face; means for producing a signal indicative of
the 



5 degree of interaction of the coin with the electromagnetic field when the
coin is between poles; and means for producing a signal indicative of
acceptability of the coin in response to said interactional indications
being representative of an acceptable coin. 10 3.       The apparatus of
claim 2 wherein the closest. points of the first and second pole faces are
separated from each other by a distance greater than the greatest linear
dimension of both of said pole faces in the planes thereof. 15 4.       The
apparatus of claim 2 wherein the first and second poles each has a length
from its respective pole face to the pole connecting member less than the
distance between the closest points of the first and second pole faces. 20
5.      An apparatus for identifying coins of a predetermined set of coins
with respect to authenticity and denomination comprising: an oscillator
circuit comprising an inductor    -21- arranged to subject a coin in a
predetermined coin path to an electromagnetic field, the inductor
comprising a ferrite core and a coil, the core having first and second
poles forming first and second pole faces 5 generally parallel to said
path, the first and second 



pole faces being separated from each other generally in the direction of
said path by a distance approximately equal to the diameter of the largest
coin of said predetermined coin set, and the first and second poles 10
being connected by a pole connecting member around which is wound the coil;
means for causing relative motion of a coin 'through the electromagnetic
field along said predeter- mined coin path adjacent the pole faces and with
the 15  pole faces generally parallel to a face of the coin; means for
producing a signal indicative of the degree of interaction of the coin with
the electromag- netic field when the coin is adjacent a pole face; means
for producing a signal indicative of the 20  degree of interaction of the
coin with the electromag- netic  field when the coin is between poles; and
means for producing a signal indicative of acceptability of the coin  in
response to said interact- ional indications being indicative of an
acceptable 25 coin.    6.       The apparatus of claim 5 wherein the first
pole face is dimensioned so as to be totally circum- scribed by the
perimeter of the face of the smallest coin of said coin set when such coin
is directly 5 opposed to the first pole face. 



7.       The apparatus of claim 5 wherein the first and second pole faces
are each dimensioned so as to be totally circumscribed by the perimeter of
the face of the smallest coin of said coin set when such coin is 10
directly opposed to the respective pole face. 8.       The apparatus of any
of claims 2 to 7 wherein the oscillator circuit comprises a second
inductor, the second inductor comprising a ferrite core and a coil, the
core of the second inductor being substantially identical 15  to the core
of the first inductor and being located on the opposite side of the coin
path from the first core. 9.       The apparatus of claim 8 wherein the
distance between the opposed pole faces of each core is approximately 0.5
cm. 20  10.      The apparatus of claim 8 or 9 wherein the coils of the two
inductors are connected in a series aiding configuration.    -23- 11.
The apparatus of claim 8 or 9 wherein the coils of the two inductors are
connected in a series opposing configuration. 12.      The apparatus of any
of claims 2 to 11 wherein 5  the first and second pole faces of the or each
ferrite core are circular. 13.      The apparatus of claim 12 wherein the
or each 



ferrite core is symmetrical about a centerline passing perpendicularly
through the midpoint of the pole 10 connecting member. 14.      The
apparatus of any of claims 2 to 13 wherein the predetermined coin path is
defined by a coin supporting track and wherein the ferrite core is located
adjacent to and slightly above the track with the pole 15 connecting member
extending in the direction of the track and the pole faces parallel to the
faces of passing coins. 15.      The apparatus of claim 16 further
comprising means to direct the entry of a coin onto the coin track, 20
mechanical gate means for separating acceptable coins from unacceptable
coins, means for actuating the gate    - 24 - means responsive to the
signal indicative of accept- ability, and accumulator means arranged to
record the value of an accepted coin. 16.      An apparatus for identifying
coins with 5 respect to authenticity and denomination comprising: an
oscillator circuit comprising an inductor arranged to subject a coin in a
predetermined coin path to an electromagnetic field, the inductor
comprising an elongate ferrite core and a coil, the core having 10 first
and second poles forming first and second pole 



faces generally parallel to said path, the first and second pole faces
being separated from each other generally along said path by a distance
greater than the greatest linear dimension of atleast one of said 15  pole
faces generally in the plane thereof, the first and second poles being
connected by a pole connecting member around which is wound the coil, and
the pole connecting member having a major axis lying in a plane
substantially parallel to the first and second pole faces; 20
means for causing relative motion of a coin through the electromagnetic
field along said predetermined coin path adjacent the pole faces and with
the pole faces generally facing a face of the coin; means for producing a
signal indicative of the 25  degree of interaction of the coin with the
electromagnetic    -25- field when the coin is adjacent the first pole
face; means for producing a signal indicative of the degree of interaction
of the coin with the electro- magnetic field when the coin is between
poles; 5           means for producing a signal indicative of the degree of
interaction of the coin with the electro- magnetic field when the coin is
adjacent the second pole face; and means for producing a signal indicative
of 



10 acceptability of the coin in response to all three interactional
indications being indicative of an acceptable coin. 17.      An apparatus
for identifying coins of a predetermined set of coins with respect to
authenticity 15 and denomination comprising: an oscillator circuit
comprising an inductor arranged to subject a coin in a predetermined coin
path to an electromagnetic field, the inductor comprising a ferrite core
and a coil, the core having first and 20 second poles forming first and
second pole faces generally parallel to said path, the first and second
pole faces being separated from each other generally in the direction of
said path by a distance approximately equal to the diameter of the largest
coin of said 25 predetermined coin set, and the first and second poles
-26- being connected by a pole connecting member around which is wound the
coil; means for causing relative motion of a coin through the
electromagnetic field along said predeter- 5 mined coin path adjacent the
pole faces and with the pole faces generally facing a face of the coin;
means for producing a signal indicative of the degree of interaction of the
coin with the electro- 



magnetic field when the coin is adjacent the first pole 10  face; means for
producing a signal indicative of the degree of interaction of the coin with
the electro- magnetic field when the coin is between poles; means for
producing a signal indicative of the 15 degree of interaction of the coin
with the electro- magnetic field when the coin is adjacent the second pole
face; and means for producing a signal indicative of acceptability of the
coin in response to all three 20 interactional indications being indicative
of an acceptable coin. 18.      An apparatus for identifying coins with
respect to authenticity and denomination comprising: an oscillator circuit
comprising an inductor    arranged to subject a coin in a predetermined
coin path to an electromagnetic field, the inductor comprising an elongate
ferrite core and a coil, the core having first and second poles forming
first and second pole faces 5 generally parallel to said path, the first
and second pole faces being separated from each other generally along said
path by a distance greater than the greatest linear dimension of at least
one of said pole faces generally in the plane thereof, the first and second



10 poles being connected by a pole connecting member around which is wound
the coil, and the pole connecting member having a major axis lying in a
plane substantially parallel to the first and second pole faces; means for
causing relative motion of a coin 15 through the electromagnetic field
along said predetermined coin path adjacent the pole faces and with the
pole faces generally facing a face of the coin; means for producing a
signal indicative of the degree of interaction of the coin with the
electromag- 20 netic field when the coin is at a first position adjacent
the core; means for producing a signal indicative of the degree of
interaction of the coin with the electromag- netic field when the coin is
at a second position 25 adjacent the core;    means for operating the
oscillator circuit at two substantially different frequencies, a first
frequency when the coin is at the first position adjacent the core and a
second frequency when the coin 5  is at the second position adjacent the
core; and means for producing a signal indicative of acceptability of the
coin in response to said inter- actional indications being indicative of an
acceptable coin. 



10  19.      An apparatus for identifying coins of a predetermined coin set
with respect to authenticity and denomination comprising: an oscillator
circuit comprising an inductor arranged to subject a coin in a
predetermined coin path 15 to an electromagnetic field, the inductor
comprising a ferrite core and a coil, the core having first and second
poles forming first and second pole faces generally parallel to said path,
the first and second pole faces being separated from each other by a
distance 20 approximately equal to the diameter of the largest coin of said
predetermined coin set, and the first and second poles being connected by a
pole connecting member around which is wound the coil; means for causing
relative motion of a coin 25  through the electromagnetic field along said
predetermined    -29- coin path adjacent the pole faces and with the pole
faces generally facing a face of the coin; means for producing a signal
indicative of the degree of interaction of the coin with the electro- 5
magnetic field when the coin is at a first position adjacent the core;
means for producing a signal indicative of the degree of interaction of the
coin with the electromagnetic 



field when the coin is at a second position adjacent the 10 core; means for
operating the oscillator circuit at two substantially different
frequencies, a first frequency when the coin is at the first position
adjacent the core and a second frequency when the coin 15 is at the second
position adjacent the core; and means for producing a signal indicative of
acceptability of the coin in response to said interact- ional indications
being indicative of an acceptable coin. 20  20.      The apparatus of claim
18 or 19 wherein the first frequency is approximately 420 KHz and the
second frequency is approximately 7KHz.    - 30 - 21.      The apparatus of
claim 18 or 19 wherein the change in oscillator frequency is initiated by a
signal generated by photo-electric means, responsive to coin position,
adjacent to the second pole. 5  22.      The apparatus of claim 18 or 19
further comprising impedance-change sensing means for initiating the change
in oscillator frequency. 23.      An apparatus for identifying coins with
respect to authenticity and denomination comprising: 10           a first
oscillator circuit comprising an 



inductor arranged to subject a coin in a predetermined coin path to an
electromagnetic  field, the inductor comprising an elongate ferrite core
and a coil, the core having first and second poles forming first and 15
second pole faces generally facing said path, the first and second pole
faces being separated from each other generally along said path by a
distance greater than the greatest linear dimension of at least one of said
pole faces generally in the plane thereof, the first 20 and second poles
being connected by a pole connecting member around which is wound the coil,
and the pole connecting member having a major axis lying in a plane
substantially parallel to the first and second pole faces;    - 31 - means
for causing relative motion of a coin through the electromagnetic field
along said predeter- mined coin path adjacent the pole faces and with the
pole faces generally facing a face of the coin; 5           means for
producing a signal indicative of the degree of interaction of the coin with
the electro- magnetic field when the coin is at a first position adjacent
the core; means for producing a signal indicative of the 10  degree of
interaction of the coin with the electro- 



magnetic field when the coin is at a second position adjacent the core; a
second oscillator circuit being connected to the inductor in parallel with
the first oscillator 15 circuit and operating at a frequency substantially
different from the frequency of the first oscillator circuit, the
electromagnetic field thereby having two frequency components, and the
means for producing a signal indicative of the degree of interaction of the
20 coin with the electromagnetic field when the coin is at the first
position adjacent the core being responsive to the first frequency
component, and the means for producing a signal indicative of the degree of
inter- action of the coin with the electromagnetic field when 25 the coin
is at the second position adjacent the core being responsive to the second
frequency component; and    -  32   - means for producing a signal
indicative of acceptability of the coin in response to said inter- actional
indications being indicative of an acceptable coin. 5  24.      An
apparatus for identifying coins of a predetermined coin set with respect to
authenticity and denomination comprising; a first oscillator circuit
comprising an 



inductor arranged to subject a coin in a predetermined 10 coin path to an
electromagnetic field, the inductor comprising a ferrite core and a coil,
the core having first and second poles forming first and second pole faces
generally parallel to said path, the first and second pole faces being
separated from each other by 15 a distance approximately equal to the
diameter of the largest coin of said predetermined coin set, and the first
and second poles being connected by a pole connecting member around which
is wound the coil; means for causing relative motion of a coin 20 through
the electromagnetic field along said predeter- mined coin path adjacent the
pole faces and with the pole faces generally facing a face of the coin;
means for producing a signal indicative of the degree of interaction of the
coin with the electro- 25 magnetic field when the coin is at a first
position    - 33 - adjacent the core; means for producing a signal
indicative of the degree of interaction of the coin with the electro-
magnetic field when the coin is at a second position 5 adjacent the core; a
second oscillator circuit being connected to the inductor in parallel with
the first oscillator 



circuit and operating at a frequency substantially different from the
frequency of the first oscillator 10  circuit, the electromagnetic field
thereby having two frequency components, and the means for producing a
signal indicative of the degree of interaction of the coin with the
electromagnetic field when the coin is at  the first position adjacent the
core being 15 responsive to the first frequency component, and the means
for producing a signal indicative of the degree of interaction of the coin
with the electromagnetic field when the coin is at the second position
adjacent the core being responsive to the second frequency 20 component;
and means for producing a signal indicative of acceptability of the coin in
response to said inter- actional indications being indicative of an
acceptable coin.    - 34 - 25.      The apparatus of claim 23 or 24 wherein
the frequency of the first oscillatoris approximately 420 KHz and the
frequency of the second oscillator is approximately 7KHz. 5  26.      An
apparatus for identifying coins with respect to authenticity and
denomination substantially as hereinbefore described with reference to
Figures 1 to 3, 



Figure 4 or Figure 5 of the accompanying drawings.    


