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Description

BACKGROUND OF THE INVENTION

The present invention relates to a method and ap-
paratus for electronically sorting genuine and counter-
feit coins.

Prior Art

Existing patents such as German Patent No.
2,646,025 and European Patent No. 0,367,921 disclose
techniques of obtaining the characteristics of a coin as
two-dimensional and three-dimensional coordinates,
then sorting genuine from counterfeit coins by determin-
ing whether or not they belong in a predetermined do-
main that is defined by these coordinates.

If the coins to be sorted are of a single type, the
sorting of genuine from counterfeit coins can be per-
formed simply and accurately by such a genuine/coun-
terfeit coin sorting apparatus.

Problem To Be Solved By the Invention

However, automatic vending machines have re-
cently become expected to handle at least two types of
coin, in order to cope with differing types of product and
products of higher prices, and thus it is not uncommon
in foreign countries for such machines to have to handle
six to eight types of coin.

When many different types of coin are handled in
such a manner, they are sorted by setting a predeter-
mined coordinate domain for each type of coin. This
makes the details of the sorting more complicated, and
a fair amount of time is required for the sorting.

One example of a prior art technique for handling
many types of coins is disclosed in US Patent No.
5,078,252, in which an embodiment thereof can handle
four types of coin. This apparatus is configured in such
a manner that inserted coins to be detected are tested
in a testing section, measured values that represent
characteristics of those coins are extracted therefrom,
genuine and counterfeit coins are sorted according to
those measured values, and then the coins are guided
into either a money path or a return path by mechanical
director means, on the basis of the sorting results.

This apparatus must be able to sort genuine coins
from counterfeit ones within, for example, 20 millisec-
onds, in order to be able to measure the coins to be de-
tected then guide them into the appropriate money or
return path. If this time is exceeded, coins that have
been sorted as genuine could be guided into the return
path.

A high-performance CPU is necessary for shorten-
ing the sorting time, but there are price limits.

EP-A-0 219 574 discloses a method for the identi-
fication of coins, based on the analysis of the frequency
spectrum of acoustical signals produced by the vibration
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of a coin due to its collision with a surface. The groups
of frequencies for the coins having legal tender in a
country are clearly different between different coins and
such that the areas employed for the identification do
not present any masking effect, considering further the
existence of margins of variation. The identification of a
coin is obtained through the comparaison with a stand-
ard of frequencies, together with the measurement of
the diameter, said coin being accepted if there is an
agreement between the frequencies of the acoustical
signal and the standard of frequencies corresponding to
the detected diameter, and discarded in the opposite
case.

SUMMARY OF THE INVENTION

The present invention was devised in the light of the
above described problem and has as its objective the
provision of a method and apparatus that can rapidly
and accurately sort genuine and counterfeit coins with-
out using a special high-performance CPU.

Means of Solving the Problem

In order to achieve the above objective, the present
invention provides a method and an apparatus for sort-
ing genuine and counterfeit coins as follows.

Claim 1 of the present invention provides a method
of sorting genuine and counterfeit coins that are passing
through a predetermined pathway, wherein a plurality of
type-identifying means is arranged along the predeter-
mined pathway along which a plurality of types of coins
to be sorted are passing. This method of sorting genuine
and counterfeit coins comprises the steps of: setting a
plurality of mutually non-overlapping assumed domains,
one for each of identification factors of the type-identi-
fying means and corresponding to magnitudes of values
thereof; determining whether an output from any of the
type-identifying means belongs in any of the plurality of
assumed domains in order to distinguish between coin
types ; and sorting on the basis thereof whether or not
outputs from the type-indentifying means belong within
a closed function domain in coordinates of a plurality of
dimensions with axes along which the identification fac-
tors are plotted, in order to sort in accordance with each
of identification factors of the plurality of types.

Claim 2 of the present invention is in accordance
with the method of claim 1, wherein the closed function
is a circle or circular symmetrical shape function.

Claim 3 of the present invention is in accordance
with the method of claim 1, wherein the closed function
is a sphere or spherical symmetrical shape function.

Claim 4 of the present invention provides an appa-
ratus for sorting genuine and counterfeit coins that are
passing through a predetermined pathway, wherein a
plurality of type-identifying means is arranged along the
predetermined pathway along which a plurality of types
of coins to be sorted are passing. This apparatus for
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sorting genuine and counterfeit coins comprises: an as-
sumed region setting means for setting a plurality of mu-
tually non-overlapping assumed domains in order to dis-
tinguish between coin types, one for each of identifica-
tion factors of the type-identifying means and corre-
sponding to magnitudes of values thereof; a first sorting
means for determining whether an output from any of
the type-identifying means belongs in any of the plurality
of assumed domains; a function domain setting means
for setting a closed function domain in coordinates of a
plurality of dimensions with axes along which the iden-
tification factors are plotted, in order to sort in accord-
ance with each of identification factors of the plurality of
types; and a second sorting means for sorting whether
or not outputs from the type-identifying means belong
within the closed function domains on the basis of the
coin type determined by the first sorting means; wherein
genuine and counterfeit coins are sorted by an output
from the sorting means.

Claim 5 of the present invention is in accordance
with the apparatus of claim 4, wherein the closed func-
tion is a circle or circular symmetrical shape function.

Claim 6 of the present invention is in accordance
with the apparatus of claim 4, wherein the closed func-
tion is a sphere or spherical symmetrical shape function.

Note that, in this document, the term "coins" in-
cludes tokens (substitute coins), medals, paper money,
and cards.

Operation

In accordance with the method of claim 1, a plurality
of assumed domains are previously set for the purpose
of distinguishing between coin types, and the sorting is
performed on the basis thereof. Coins passing alongthe
predetermined pathway are identified by a plurality of
identification means that are set to characteristics that
are to be identified, and the coin type is determined by
sorting whether or not at least one output therefrom be-
longs in one of the plurality of assumed domains. The
outputs from the identification means are then used to
sort genuine from counterfeit coins by determining
whether or not identification details set for each type of
coin belong within a closed function domain in coordi-
nates of a plurality of dimensions with axes along which
the identification details are plotted.

In accordance with the method of claim 2, the coins
to be detected are sorted to determine whether or not
they belong to each closed function domain by using a
circular symmetrical shape function for a circle or ellipse
in two dimensions as the closed function domain.

In accordance with the method of claim 3, the coins
to be detected are sorted to determine whether or not
they belong to each closed function domain by using a
spherical symmetrical shape function for a sphere or a
shape with an elliptical cross-section in three dimen-
sions as the closed function domain.

In accordance with the apparatus of claim 4, the op-
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eration of sorting genuine from counterfeit coins is per-
formed by the identification means after the coin type is
determined by sorting outputs obtained from the coins
to be detected, using a plurality of assumed domains
that have been set for each of the coin types to be de-
tected by the domain setting means. The sorting of gen-
uine from counterfeit coins is performed by sorting
whether or not an output of the coin to be detected that
is obtained by the identification means belongs within a
closed function domain, using closed function domains
in coordinates of a plurality of dimensions for each of
the coin types, set by the setting means.

In accordance with the apparatus of claim 5, the
coins to be detected are sorted to determine whether or
not they belong to each closed function domain by using
a circular symmetrical shape function for a circle or el-
lipse in two dimensions as the closed function domain.

In accordance with the apparatus of claim 6, the
coins to be detected are sorted to determine whether or
not they belong to each closed function domain by using
a spherical symmetrical shape function for a sphere or
a shape with an elliptical cross-section in three dimen-
sions as the closed function domain.

Effects of the Invention

With the method of claim 1, since each type of coin
is determined by using a plurality of assumed domains
previously set before the genuine/counterfeit sorting is
performed, the intended type is extracted once without
repeating the function calculation for genuine/counter-
feit sorting, so that rapid sorting can be achieved. Since
the operation of determining each coin type is done by
simply comparing the magnitudes of values, there is no
need for time-intensive calculations and thus high-
speed processing is enabled. Moreover, the number of
times function calculations are performed to sort genu-
ine from counterfeit coins can be determined by the
power of the CPU used.

With the method of claim 2, since the coins to be
detected are sorted to determine whether or not they
belong to each closed function domain by using a circu-
lar symmetrical shape function for a circle or ellipse in
two dimensions as the closed function domain, the sort-
ing can be performed by comparatively simple calcula-
tions in a short period of time.

With the method of claim 3, since the coins to be
detected are sorted to determine whether or not they
belongto each closed function domain by using a spher-
ical symmetrical shape function for a sphere or a shape
with an elliptical cross-section in three dimensions as
the closed function domain, the calculation time will be
extended somewhat, but more accurate sorting can be
performed.

With the apparatus of claim 4, since each type of
coin is previously determined by using a plurality of as-
sumed domains set by the domain setting means before
the genuine/counterfeit sorting is performed, the intend-
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ed type is extracted once without repeating the function
calculation for genuine/counterfeit sorting, sothat an ap-
paratus can be provided to perform rapid sorting without
using an expensive CPU. Since the operation of deter-
mining each coin type is done by simply comparing the
magnitudes of values, there is no need for time-inten-
sive calculations and thus high-speed processing is en-
abled. Moreover, the number of times function calcula-
tions are performed to sort genuine from counterfeit
coins can be determined by the power of the CPU used.

With the apparatus of claim 5, since the coins to be
detected are sorted to determine whether or not they
belong to each closed function domain by using a circu-
lar symmetrical shape function for a circle or ellipse in
two dimensions as the closed function domain, the de-
tails of the sorting are comparatively simple and a com-
paratively inexpensive CPU would be sufficient for use.

With the apparatus of claim 6, since the coins to be
detected are sorted to determine whether or not they
belongto each closed function domain by using a spher-
ical symmetrical shape function for a sphere or a shape
with an elliptical cross-section in three dimensions as
the closed function domain, the details of the calculation
will be extended somewhat, but an apparatus that pro-
vides more accurate sorting is enabled.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a characteristic chart of operating details
of the method in accordance with the present inven-
tion;

Fig. 2 is a diagram illustrative of the configuration
of a coin sorting apparatus that is one application
to which the present invention is applied;

Fig. 3 is a circuit diagram of the circuitry incorporat-
ed within the coin sorting apparatus of Fig. 2;

Fig. 4 is a flowchart of the operation of the embod-
iment shown in Figs. 2 and 3;

Fig. 5 is a flowchart of a coin-type sorting subrou-
tine, from the flowchart of Fig. 4; and

Fig. 6 is a flowchart of a sorting accuracy selection
subroutine, from the flowchart of Fig. 4.

DESCRIPTION OF THE PREFERRED EMBODIMENT

A characteristics chart illustrating details of the op-
eration of the method of the present invention is shown
in Fig. 1. In this figure, the X-axis and Y-axis each cor-
respond to a characteristic that can be used in sorting
genuine coins from counterfeit coins, such as the mate-
rial, outer diameter, or thickness of the coin.

When such factors are separated along the X-axis
and Y-axis in this manner, as shown in the figure, a first
coin denoted by reference number 1 has the largest val-
ue in the Y-axis direction, and second to fourth coins
denoted by reference numbers 2 to 4 have values that
decrease sequentially in the Y-axis direction. The sec-
ond coin has the smallest value plotted along the X-axis,
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the first coin has the next largest value, followed by the
third coin and then the fourth coin.

In this case, from observation of the various values
along the X-axis and Y-axis directions, it is clear that the
values for the first, third, and fourth coins mutually over-
lap to some extent in the X-axis direction, but there are
no overlapping portions in the Y-axis direction. There-
fore, sorting of the first to fourth types of coin can be
done by using the values in the Y-axis direction.

In this case, values in the Y-axis direction are divid-
ed into four domains from a first assumed domain to
which the first coin belongs to a fourth assumed domain
to which the fourth coin belongs (0-a, a-b, b-c, and ¢-d),
and an identification means determines whether a value
Py in the Y-axis direction obtained from a coin to be de-
tected belongs in any of these assumed domains, in or-
der to sort the coin types.

More specifically, a value Py obtained in the Y-axis
direction from an identification means is sequentially
compared with each of the boundary values a, b, ¢, and
d of the above four domains, and, if the value Py is de-
termined to be greater than one boundary value but less
than the next one, it is taken as belonging in the second
assumed domain.

In the example shown in the figure, the second coin
belongs in the second assumed domain (b-c). This
means that the inserted coin can be sorted as being of
a type corresponding to the second assumed domain.
Since this sorting is done by determining whether or not
a detected value belongs to certain domains, it can be
implemented by using a simple comparison circuit.

This sorting can also be achieved in a similar man-
ner by using values in the X-axis direction, or it can be
applied to values obtained in a Z-axis direction (not
shown in the figure) if three-dimensional coordinates are
assumed. This method could be extended to sorting
which is done with respect to a plurality of axes, such
as by setting assumed domains at an angle to the coor-
dinates shown in Fig. 1, although this would be some-
what complicated.

The configuration of a coin sorting apparatus to
which the present invention is applied is shown in Fig.
2. A coin M is received into a main unit 11 from a coin
slot 12 provided at one side of an upper end thereof.
This coin M drops down along a rail 13. While it is drop-
ping down along the rail 13, electromagnetic character-
istics of the coin M are detected by coin sensors 14 and
15. A genuine/counterfeit coin separation member 16 is
provided at a right end of the rail 13, and genuine coins
and counterfeit coins are guided along corresponding
genuine and counterfeit coin paths (not shown in the fig-
ure) in accordance with the action of a separation sole-
noid 17.

Genuine coins are sent along different coin paths
A, B, C, and D shown by dot-dash lines in the figure.
This separation into coin types is done by a separation
solenoid 19 operating a separation member 18. Coins
intended for paths A and B are sorted by operating the
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separation member 18. The coins are sorted into each
path by a sorting mechanism provided in the paths, so
that they drop down the corresponding path A, B, C, or
D. Coins that have fallen into the counterfeit coin path
are ejected out of the apparatus from a reject slot that
is not shown in the figure.

The circuitry incorporated into the coin sorting ap-
paratus of Fig. 2 is shown in Fig. 3. In the circuitry of Fig.
3, a CPU sends a signal of a predetermined frequency
to an excitation drive circuit 22 through a frequency-di-
vider circuit 21, and excitation currents are supplied to
excitation coils 14a and 15a of the coin sensors 14 and
15. An electromagnetic field generated by this excitation
is detected by detector coils 14b and 15b. The detected
electromagnetic field differs according to whether or not
a coin has passed between the excitation coils and the
detector coils, and whenever a coin passes.

The electromagnetic field detected by the detector
coils 14b and 15b is passed to integrating circuits 25
and 26 via amplifier detector circuits 23 and 24, and a
peak signal thereof is digitized by an A/D converter cir-
cuit 27 and sent to the CPU.

The CPU performs a sorting operation on the thus-
obtained signal in accordance with a sequence previ-
ously programmed into a ROM 30 and, if necessary, fur-
ther separates any counterfeit coin by operating the so-
lenoid 17 and the coin separation member 16, and also
the solenoid 19 and the coin separation member 18, via
drive circuits 28 and 29.

Note that pins P connected to the CPU are provided
to enable connection to external circuitry and there are
five of these pins in this embodiment.

A flowchart of the operation of the embodiment
shown in Figs. 2 and 3 is shown in Fig. 4. The operation
of this embodiment will be described below with refer-
ence to Fig. 4.

The apparatus is initialized at power-on by a step
S1. After error checking in a step S2, sorting accuracy
data is read in by a step S3, in accordance with a pro-
gram within the CPU.

Next, a step S4 checks whether or not a switch,
such as areed switch (not shown in the figure), has been
turned on by, for example, bringing a magnet into prox-
imity thereto. If the switch is on, a step S5 onwards per-
forms coin-type sorting accuracy selection processing;
if it is not on, a step S10 onwards performs genuine/
counterfeit sorting processing.

The description first concemns the coin-type sorting
accuracy selection processing. This processing deter-
mines the sorting accuracy corresponding to the
number of coins that have been inserted by, for exam-
ple, the coin diameter shown in Fig. 1. A step S5 con-
firms the insertion of coins, then, if coins have been in-
serted, a step S6 performs the coin-type processing.
Details of this subroutine are shown in Fig. 5, wherein
the coin-type processing is performed by steps 61 1o 68.

In step S61, each coin is checked to determine
whether or not it is a 10-yen coin. If it is a 10-yen coin,
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the number of 10-yen coins is totalled in a step S65, and
this total is stored in a register in the CPU. If it is not a
10-yen coin, a step S62 determines whether or not it is
a 50-yen coin and, if it is, a step S66 performs a similar
processing to step S65. If the coin is not a 50-yen coin,
a step S63 determines whether or not it is a 100-yen
coin and a step S64 determines whether or not it is a
500-yen coin. The numbers of coins in each coin type
are totalled and stored.

After this processing, the flow returns to the main
routine of Fig. 4, where a step S7 once again checks the
reed switch to determine whether or not it is off. If it is
off, the flow proceeds to sorting accuracy selection
processing in a step S8.

The operation of steps S5 to S7 determine the coin
types that are to modify the sorting accuracy. In this
case, the type of coin that is to modify the sorting accu-
racy can be selected by simply inserting a predeter-
mined number of coins, after a magnet is brought close
to the reed switch and coins are inserted. For example,
for 10-yen coins, the coin diameter shown in Fig. 1 is
made smaller and thus the sorting level is made stricter
when two coins are inserted than when one is inserted.
If three coins are inserted, the coin diameter becomes
even smaller.

Once the number of coins necessary for accuracy
modification has been inserted in the coin type that
should modify the sorting accuracy, the magnet is re-
moved from the vicinity of the reed switch and the flow
proceeds from step S7 to a step S8.

The contents of the operation of step S8 correspond
to the numbers of different types of inserted coins, as
shown in steps S71 to S99 of Fig. 6. In other words, a
step S71 determines whether or not there is sorting ac-
curacy modification and, if there is, the number of insert-
ed coins is stored in a register (not shown) in a step S99,
via steps S72to S77.

The same sequence is followed of storing numbers
of coins in step S99 via steps S78 to S84 for 50-yen
coins, steps S86 to S91 for 100-yen coins, and steps 92
to 98 for 500-yen coins.

The end of this storage operation, a step S9 deter-
mines whether or not there any modification. If there is
modification, the flow returns to step S2 for error check-
ing then the sorting accuracy data is read in step S3.

Step S4 then checks whether the reed switch is on
or off. If it is on, the coin-type sorting accuracy selection
processing of step S5 onwards is repeated; if it is off,
the flow proceeds to the genuine/counterfeit sorting
processing of step S10 onwards.

In step S10, standby voltages obtained by the coin
sensors 14 and 15 are measured. These measured val-
ues are used for selecting whether or not threshold val-
ues have been exceeded; these threshold values being
previously set by decision processing of a step S11 that
determines whether or not coins have been inserted. In
this case, after the program has executed step S10, it
executes the decision processing of step S11 to deter-
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mine whether any coins have been inserted.

If the decision processing of step S11 determines
that the threshold values that were previously set by the
measured standby voltages have not been exceeded,
the flow returns to step S2; if they have been exceeded,
the flow proceeds to peak voltage measurement in a
step S12.

This peak voltage measurement measures the in-
serted coin according to the coin sensors 14 and 15,
obtains the peak values of these measurements as giv-
en to the integrating circuits 25 and 26 via the amplifier
detector circuits 23 and 24, digitizes these values by the
A/D converter circuit 27, then temporarily stores them
in the CPU.

Deductive processing is performed in a step S13,
using the thus-measured peak voltages. This deductive
processing is performed to determine whether the
measured peak values belong to any of the assumed
domains described previously with reference to Fig. 1.
This deduces the type of coin to which the inserted coin
to be detected belongs.

At this point, calculation processing is performed on
the basis of whether this coin is genuine or an counter-
feit. In other words, voltages obtained from a plurality of
coin sensors are calculated to determine whether a plu-
rality of identification factors lie on axes in coordinates
of a plurality of dimensions. For example, assume that
values Px and Py have been obtained from the coin sen-
sors for sorting using coordinates in two dimensions
along the X-axis and Y-axis shown in Fig. 1.

In this case, the following formula for a circle is
used:

R% = (Px - Xb)® + (Py - Yb)®

If the Z-axis is added to give coordinates in three
dimensions, a spherical formula could be used.

Using the calculation result of step S14, a step S15
sorts whether or not the calculation result belongs within
a closed function domain in coordinates of a plurality of
dimensions. For two-dimensional coordinates, the
closed function domain is a circular symmetrical shape
such as a circle or an ellipse; for three-dimensional co-
ordinates it is a spherical symmetrical shape such as a
sphere or a shape with an elliptical cross-section. The
calculation result determines whether this is inside or
outside the circle or other circular shape, or sphere or
other spherical shape. If it is within the corresponding
shape, the coin is genuine; if it is outside, the coin is an
counterfeit. If itis genuine, a step S16 performs genuine-
coin processing; if it is an counterfeit, the flow returns to
step S2.

In this manner, coin sorting is performed at an ac-
curacy set by the number of inserted coins.
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Claims

1. A method of sorting genuine and counterfeit coins
(M) that are passing through a predetermined path-
way (13), wherein a plurality of type-identifying
means (14,15) are arranged along said predeter-
mined pathway (13) along which a plurality of types
of coins to be sorted are passing, the method com-
prising the steps of:

setting a plurality of mutually non-overlapping
assumed domains (0-a, a-b, b-c, c-d), one for
each of identification factors of said type-iden-
tifying means and corresponding to magni-
tudes of values thereof;

determining (S13) whether an output (P,) from
any of said type-identifying means belongs in
any of said plurality of assumed domains in or-
der to distinguish between coin types; and on
the basis thereof

sorting (S14) whether or not outputs (P, P,)
from said type-identifying means belong within
a closed function domain in coordinates of a
plurality of dimensions with axes along which
said identification factors are plotted, in order
to sort in accordance with each of identification
factors of said plurality of types.

2. A method of sorting coins in accordance with claim
1, wherein said closed function is a circle or circular
symmetrical shape function.

3. A method of sorting coins in accordance with claim
1, wherein said closed function is a sphere or spher-
ical symmetrical shape function.

4. An apparatus for sorting genuine and counterfeit
coins that are passing through a predetermined
pathway (13) wherein a plurality of type-identifying
means (14,15) are arranged along said predeter-
mined pathway along which a plurality of types of
coins 1o be sorted are passing, the apparatus com-
prising:

an assumed region setting means for setting a
plurality of mutually non-overlapping assumed
domains, one for each of identification factors
of said type-identifying means and correspond-
ing to magnitudes of values thereof;

a first sorting means for determining whether
an output (Py, P,) from any of said type-identi-
fying means belongs in any of said plurality of
assumed domains in order to distinguish be-
tween coin types;

a function domain setting means for setting a
closed function domain in coordinates of a plu-
rality of dimensions with axes along which said
identification factors are plotted, in order to sort
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in accordance with each of identification factors
of said plurality of types; and

a second sorting means for sorting whether or
not outputs from said type-identifying means
belong within said closed function domains on
the basis of the coin type determined by the first
sorting means; wherein:

genuine and counterfeit coins are sorted by an
output from said sorting means.

An apparatus for sorting coins in accordance with
claim 4, wherein said closed function is a circle or
circular symmetrical shape function.

An apparatus for sorting coins in accordance with
claim 4, wherein said closed function is a sphere or
spherical symmetrical shape function.

Patentanspriiche

1.

Verfahren zum Sortieren echter und unechter Mlin-
zen (M), die eine vorbestimmte Bahn (13) durchlau-
fen, wobei eine Vielzahl von Typ-ldentifizierungs-
mitteln (14, 15) langs der vorbestimmten Bahn (13)
angeordnet sind, langs der eine Vielzahl zu sortie-
render Mlnztypen laufen, wobei das Verfahren die
folgenden Schritte aufweist:

das Einstellen einer Vielzahl sich gegenseitig
nicht berlappender, angenommener Bereiche
(0-a, a-b, b-c, c-d), von denen jeweils einer ei-
nem von mehreren ldentifizierungsfaktoren der
Typen-Identifizierungsmittel zugeordnet ist und
die den GréBen ihrer Werte entsprechen;

das Bestimmen (S13), ob eine Ausgangsgréfle
(Py) irgendeines der Typ-ldentifizierungsmittel
in irgendeinen der Vielzahl angenommener Be-
reiche fallt, um zwischen Mlnztypen zu unter-
scheiden, und auf der Basis davon

das Sortieren (S14), ob AusgangsgréBen (Px,
Py) der erwahnten Typ-ldentifizierungsmittel in
einen geschlossenen Funktionsbereich in Ko-
ordinaten einer Vielzahl von Dimensionen mit
Achsen, auf denen die Identifikationsfaktoren
aufgetragen sind, fallen, um in Ubereinstim-
mung mit allen Identifikationsfaktoren der Viel-
zahl von Typen zu sortieren.

Verfahren zum Sortieren von Milnzen nach An-
spruch 1, bei dem die geschlossene Funktion eine
Kreisfunktion oder eine zirkulare Funktion einer
symmetrischen Form ist.

Verfahren zum Sortieren von Miinzen nach An-
spruch 1, bei dem die geschlossene Funktion eine
Kugelfunktion oder eine sphérische Funktion einer
symmetrischen Form ist.
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4.

Vorrichtung zum Sortieren echter und unechter
Minzen (M), die eine vorbestimmte Bahn (13)
durchlaufen, wobei eine Vielzahl von Typ-ldentifi-
zierungsmitteln (14, 15) l&ngs der vorbestimmten
Bahn (13) angeordnet sind, langs der eine Vielzahl
zu sortierender Minztypen laufen, wobei die Vor-
richtung aufweist:

ein Einstellmittel fir angenommene Bereiche
zum Einstellen einer Vielzahl sich nicht gegen-
seitig Uberlappender, angenommener Berei-
che, die jeweils einem von mehreren Identifika-
tionsfaktoren der Typen-ldentifizierungsmittel
zugeordnet sind und den Gréen ihrer Werte
entsprechen;

ein erstes Sortiermittel zum Bestimmen, ob ei-
ne AusgangsgréBe (Px, Py) eines der Typen-
Identifizierungsmittel in einen der Vielzahl an-
genommener Bereiche fallt, um zwischen
Minztypen zu unterscheiden;

ein Funktionsbereich-Einstellmittel zum Ein-
stellen eines geschlossenen Funktionsbe-
reichs in Koordinaten einer Vielzahl von Dimen-
sionen mit Achsen, auf denen die Identifizie-
rungsfaktoren aufgetragen sind, um in Uberein-
stimmung mit allen ldentifizierungsfaktoren der
Vielzahl der Typen zu sortieren; und

ein erstes Sortiermittel zum Sortieren, ob Aus-
gangsgroéBen der Typen-ldentifizierungsmittel
in die geschlossenen Funktionsbereiche fallen,
und zwar auf der Basis des Minztyps, der
durch das erste Sortiermittel bestimmt worden
ist, wobei

echte und unechte Minzen durch eine Aus-
gangsgroBe des Sortiermittels sortiert werden.

Vorrichtung zum Sortieren von Minzen nach An-
spruch 4, bei der die geschlossene Funktion eine
Kreisfunktion oder eine zirkulare Funktion einer
symmetrischen Form ist.

Vorrichtung zum Sortieren von Minzen nach An-
spruch 4, bei der die geschlossene Funktion eine
Kugelfunktion oder eine spharische Funktion einer
symmetrischen Form ist.

Revendications

Procédé pour trier des piéces de monnaies authen-
tiques et des fausses piéces de monnaies (M), qui
circulent le long d'un trajet prédéterminé (13), une
pluralité de moyens (14,15) d'identification de types
étant disposés le long dudit trajet prédéterminé
(13), dans lequel circulent une pluralité de types de
pieces de monnaie devant étre triées, le procédé
comprenant les étapes consistant a:
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régler une pluralité de domaines (0-a, a-b, b-c,
c-d) supposés non en chevauchement récipro-
que, un domaine étant prévu pour chacun des
facteurs d'identification desdits moyens d'iden-
tification de types et correspondant & des am-
plitudes de valeurs de ces facteurs;
déterminer (S13) si un signal de sortie (Py) pro-
venant de l'un quelconque desdits moyens
d'identification de types fait partie de I'un quel-
conque de ladite pluralité de domaines suppo-
sés de maniére a établir une distinction entre
les types de piéces de monnaie; et sur la base
de cette détermination,

effectuer un tri (S14) pour déterminer si les si-
gnaux de sortie (P,,P,) délivrés par lesdits
moyens d'identification de types font partie ou
non d'un domaine d'une fonction fermée en
coordonnées d'une pluralité de dimensions,
avec des axes le long desquels lesdits facteurs
d'identification sont portés, de maniére a effec-
tuer un tri en fonction de chacun de facteurs
d'identification de ladite pluralité de types.

Procédé pour trier des piéces de monnaie selon la
revendication 1, dans lequel ladite fonction fermée
est un cercle ou une fonction de forme symétrique
circulaire.

Procédé pour trier des piéces de monnaie selon la
revendication 1, dans lequel ladite fonction fermée
est une sphére ou une fonction de forme symétrique
sphérique.

Dispositif pour trier des piéces de monnaie authen-
tiques et des fausses piéces de monnaie, qui circu-
lent le long d'un trajet prédéterminé (13), dans le-
quel une pluralité de moyens (14,15) d'identification
de types sont disposés le long dudit trajet prédéter-
miné, dans lequel circulent une pluralité de types
de piéces de monnaie devant étre triées, le dispo-
sitif comprenant :

des moyens de réglage de régions supposées
pour régler une pluralité de domaines suppo-
sés non en chevauchement réciproque, un do-
maine pour chacun de facteurs d'identification
desdits moyens d'identification de types et cor-
respondant aux amplitudes de valeurs de ces
facteurs;

des premiers moyens de tri pour déterminer si
un signal de sortie (P,,P,) provenant de I'un
quelconque desdits moyens d'identification de
types fait partie de I'un quelconque de ladite
pluralité de domaines supposés de maniére a
établir une distinction entre des types de piéces
de monnaie;

des moyens de réglage de domaines d'une
fonction pour régler un domaine d'une fonction
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fermée en des coordonnées d'une pluralité de
dimensions, avec des axes sur lesquels lesdits
facteurs d'identification sont portés, de maniére
a effectuer un tri en fonction de chacun desdits
facteurs d'identification de ladite pluralité de ty-
pes; et

des seconds moyens de tri pour déterminer si
des signaux de sortie provenant desdits
moyens d'identification de types se situent
dans lesdits domaines de la fonction fermée,
sur la base du type de piéces de monnaie dé-
terminé par lesdits premiers moyens de tri;
dans lequel

des piéces de monnaie authentiques et des
fausses piéces de monnaie sont triées au
moyen d'un signal de sortie délivré par lesdits
moyens de tri.

Dispositif pour trier des piéces de monnaie selon la
revendication 4, dans lequel ladite fonction fermée
est un cercle ou une fonction de forme symétrique
circulaire.

Dispositif pour trier des piéces de monnaie selon la
revendication 4, dans lequel ladite fonction fermée
est une sphére ou une fonction de forme symétrique
sphérique.



xxxxxx

zzzzzz

ZZZZZZ
mmmmmmmmmmm

222222
mmmmmmmmmmmm

\\\\\\\\\\x&&w\ |

-/
7




EP 0 653 731 B1

12 ‘7'

11—\.. l -,
13— At
16
- 18
19—~ |
17
J,
A
22 21 28
ek ~ / 17
EXCITATION|  [FREQUENCY-
DRIVE <—{DIVIDER |_|DRIVE
CIRCUIT CIRCUIT CIRCUIT
27 — 29
e = — DRIVE 19
AMPLIFIER| [INTEGRAT-
DETECTOR[—={ING = | CIRCUIT §
CIRCUIT CIRCUIT w,_
= AED CPU
—— 180 24 —=20 <SE | rRoM  |~30
AMPLIFIER| |INTEGRAT- 50 K=
DETECTORF= ING > O b o
CIRCUIT CIRCUIT B S
. O
I}
15b o
15 —°
O

FIG. 3

10



EP 0 653 731 B1

( START )

INITIALIZATION —~S1

S10

ERROR CHECKS|~—S2
READ OF SORTING 53
ACCURACY DATA [ —
COIN-TYPE SORTING S4
ACCURACY SELECTION GENUINE / COUNTERFEIT
PROCESSING Y IN N SORTING PROCESSING
) SWIT'?CH .
W STANDBY
VOLTAGE
MEASUREMENT

COIN-TYPE
PROCESSING

SORTING
ACCURACY
SORTING
PROCESSING

HAVE
COINS BEEN
INSERTED?

S15
N
@ S16
_

Y

S12
L
PEAK VOLTAGE
MEASUREMENT
T S13
DEDUCTIVE
PROCESSING
T S14
CALCULATION
PROCESSING

GENUINE-COIN

PROCESSING
¥

FIG. 4

11



EP 0 653 731 B1

g Old

aN3

H3aWNN
VLOLl—€Y

"3gWNN H3aWNN

w10

1—cH W1O0L—+IH

—
99S

H3aWNN
v1i0l—0Y

—
G9S

¢NIOD N3A-0L V LS

1HV1S

DNISS3O0Hd IdAL-NIOD

12



EP 0 653 731 B1

9 Ol

e 3wt Adonaw (N3
. - 665
I é p— © (®
'86S A ou N @
2 1és >é B
| _ | A
\IWI&NI N : 06S u m Vw\mw\ >é U—pY N
96S \.VN.&@I Z“ £8S ! MNN\.@\ X é
— Toauas~_L68S _— oy ! | 05 |
res N336 NIOD INO —— _ |
e 73S~ ¢8S e
J6s N338 NIOD 3ND —L NS

NOILVOI4IQ0W
JA-00}

2d34iND3y 08S

¢J34IN03Y
OILVIIIAOW N3A-0

¢034IND3Y

OILVIIJIGOW N3A-0)

Y

ONISS3004Hd BNILHOS
ADVHNOOV ONILHOS

LLS

13



	bibliography
	description
	claims
	drawings

