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(57) L’invention concerne un systéme dans lequel (57) The invention concerns a coin-checking

pendant le processus de vérification, les pieces de
monnaie (1) progressent le long d’une paroi latérale (6)
d’un canal (2) réservé au passage des pieces de monnaie
et passent devant deux moitiés de bobine (4a, 4b),
montées opposées des deux cotés du canal (2) réservé au
passage des pieces de monnaie et couplées en série en
opposition de phase. La moitié de bobine (4b) située du
méme cbté du canal (2) que la paroi latérale (6) a une
valeur ohmique inférieure a celle de 1’autre moiti¢ de
bobine (4a) et est réalisée de préférence en fil toronné.

I*I Industrie Canada  Industry Canada

arrangement in which, during checking, the coins (1)
move progressively along a side wall (6) of a coin
channel (2) and past two coil halves (4a, 4b) which are
disposed opposite each other either side of the coin
channel (2) and are connected in series in phase
opposition. The coil half (4b), which is located on the
same side of the coin channel (2) as the side wall (6), has
lower resistance than the other coil half (4a) and
preferably consists of litz wire.
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(57) Abstract

The invention concerns a coin-checking arrangement in which, during checking, the coins (1) move progressively along a side wall
(6) of a coin channel (2) and past two coil halves (4a, 4b) which are disposed opposite each other either side of the coin channel (2) and
are connected in series in phase opposition. The coil half (4b), which is located on the same side of the coin channel (2) as the side wall
(6), has lower resistance than the other coil half (4a) and preferably consists of litz wire.

(57) Zusammenfassung

In der Anordnung bewegen sich die Mtnzen (1) beim Pritfen entlang einer Seitenwand (6) eines Minzkanals (2) fort und an zwei
Spulenhilften (da, 4b) vorbei, die einander gegeniiberliegend auf beiden Seiten des Miinzkanals (2) angeordnet und in Gegenphase in
Reihe geschaltet sind. Die Spulenhilfte (4b), die sich auf einer gleichen Seite des Munzkanals (2) befindet wie die Seitenwand (6), ist
niederchmiger als die andere Spulenhiilfte (4a) und besteht vorzugsweise aus Litzedraht.
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Coin-checking arrangement

The invention relates to a coin-checking arrangement as set forth in
the classifying portion of claim 1.

The arrangement is used in coin-checking units of automatic sales
and service apparatuses such as for example telephone stations. automatic
drinks- or cigarette-dispensing apparatuses and so forth. The coins are
often of a sandwich-type structure, the layers of which comprise
differently alloyed, nickel-bearing metals, for example CuNi and Ni.

An arrangement of the kind set forth in the opening part of this
specification is known from EP 0 304 535 Al, describing a coin-checking
arrangement in which a first coil detects the alloy and a second coil
detects the thickness of the coin, wherein the second coil comprises two
coil halves which are electrically connected in series or parallel in phase
opposition or in in-phase relationship. The coils are each a part of a
specific resonance oscillating circuit which is fed with an alternating
current by a current source.

The object of the present invention is so to improve the known
arrangement that at least the combinational effect of the coin thickness
and a sandwich structure of the coin can be ascertained and internal coin
layers with 4%, 6% and 8% nickel in a surrounding enclosure of CuNi can be
detected, which permits clear identification of the coin in question.

In accordance with the invention the specified object is attained by
the features recited in the Characterising portion of claim 1. An
advantageous configuration of the invention is set forth in the appendant
claim.

An embodiment of the invention is described in greater detail
hereinafter and illustrated in the drawing in which:

Figure 1 shows a diagrammatic perpendicular Tongitudinal section of
a coin passage,
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Figure 2 shows a diagrammatic cross-section of the coin passage,

Figure 3 shows a diagrammatic horizontal longitudinal section of the
coin passage, and

Figure 4 shows a series circuit in phase opposition of two coil
halves of a coil.

An arrangement for checking coins 1 has a coin passage 2, along
which a plurality of coils are arranged in succession in the direction of
movement of the coins 1. It is assumed in Figures 1 through 3 that there
are two coils 3 and 4. The coil 4 serves to ascertain the thickness of the
coins 1 to be checked and preferably comprises a first coil half 4a and a
second coil half 4b which, in the arrangement according to the invention,
are both electrically connected in series in phase opposition (see Figure
4) and each have a ferromagnetic core 4c and 4d respectively. The coil 4
is a part of a resonance oscillating circuit (not shown) which is fed by a
current source with an alternating current which produces an alternating
magnetic field in the ferromagnetic cores 4c and 4d of the coil halves 43
and 4b. The coil 3 in contrast serves to ascertain the alloy composition
of the coins 1 to be checked and is disposed on the same side of the coin
passage as the coil half 4b. The coil 3 is a part of its own resonance
oscillating circuit (not shown) which is fed by a current source with an
alternating current which produces an alternating magnetic field in a
ferromagnetic core 3a of the coil 3. The coin passage 2 has a bottom
surface 5 which serves as an inclined plane and at least one side wall 6.
It is assumed in Figures 1 through 3 that there are two parallel side walls
6 and 7. When a coin checking operation is effected the coins 1 roll or
slide under the influence of the force of gravity inclinedly downwardly on
the inclined plane formed by the bottom surface 5. and in so doing bear
against the side wall 6 along which they therefore move. For that purpose
the side wall 6 is slightly inclined with respect to the perpendicular so
that, as they move along, the coins 1 bear against the side wall 6 under
the influence of the force of gravity. To reduce friction the side wall is
preferably provided with projecting longitudinal ribs in the direction of
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the movement of the coins 1 along the coin passage, although this is not
shown in the drawing. In that case, as the coins 1 roll or slide along the
inclined plane, the coins 1 lie against the longitudinal ribs of the side
wall 6 so that their spacing relative to the side wall 6 always remains
constantly small and irrespective of the coin thickness. The two coil
halves 4a and 4b are arranged in mutually opposite relationship on both
sides of the coin passage 2, with their axes extending perpendicularly to
the side wall 6. In the checking operation the coins 1 progress in the
arrangement along the side wall 6 of the coin passage 2 and in that case
move past the two coil halves 4a and 4b of the coil 4, between which they
thus advance. The coil half 4b is disposed in the side wall 6, that is to
say in that side wall along which the coins 1 progress, while the coil half
4a is in the other, opposite, side wall 7. The coil half 4b, just like the
side wall 6, is always at an identical spacing relative to the coin 1, as
measured perpendicularly to the side wall 6, irrespective of the coin
thickness, and therefore makes no contribution to measurement of the coin
thickness. The latter is ascertained exclusively by the coil half 4a whose
spacing relative to the coin 1, as measured perpendicularly to the side
wall 6, is dependent on the coin thickness. In other words, the eddy
currents generated in the metal coin by the movement thereof past the coil
cause a change AR in the resistance R of the coil half 4a, by virtue of
inductive reaction on the coil 4, which change is a measurement in respect
of the coin thickness. In the absence of the coil half 4b, the level of
measuring sensitivity is equal to the relative change in resistance S =
AR/R, the degree of resolution which can be achieved is equal to 0.05 mm,
and the alternating magnetic field in the coin passage 2. which is produced
by the coil half 4a of the coil 4, is oriented perpendicularly to the coin
1. In the presence of a nickel-bearing coin which is advancing through the
coin passage, the field lines of the alternating magnetic field are closed
through the coin and the alternating magnetic field does not penetrate
deeply into the interior of the coin 1. This is therefore admittedly a

good arrangement for measuring the spacing of the coin 1 from the side wall



10

15

20

25

30

CA 02249384 1998-09-18

7 and thus for measuring the coin thickness, but it is not a good
arrangement for ascertaining the alloy composition in the interior of the
coin 1. In the absence of the coil half 4b, it is only possible to provide
for coarse detection of the presence of sandwich layers within the coins 1,
which for example consist of CuNi on the outside and Ni on the inside. It
is however not possible in practice with this structure to ascertain the
thickness and the nickel content of the sandwich layers. When checking
such coins however it is necessary to be able to detect internal coin
layers with 4%, 6% and 8% nickel in a surrounding configuration of CuNi,
and that is made possible by the additional provision of the second coil
half 4b.

By virtue of the two coil halves 4a and 4b being connected in series
in phase opposition, the field lines of the alternating magnetic field of
the coil 4 are turned through 90° in the coin passage 2 so that, even in
the absence of the coin 1, they no longer extend perpendicularly but
parallel to the side walls 6 and 7. When the coin 1 is present, most of
the field lines are then closed through the internal nickel layer, which is
of a lTower reluctance, of the sandwich-structure coin 1, and that provides
for good detection of that structure and its alloy composition. The eddy
currents produced by the alternating magnetic field flow in the coin 1
around the field Tines thereof, that is to say they flow in a direction
along a surface of the coin 1 and return in the other direction along the
other surface of the coin 1. If the two coil halves 4a and 4b are
identical. that is to say if inter alia they have the same numbers of turns
which are wound by means of an identical copper wire, then the two coil
halves 4a and 4b are of the same resistance R. As the two coil halves are
electrically connected in series, with the presence of the two coil halves
4a and 4b the total resistance of the coil 4 is equal to 2R and the
measuring sensitivity is equal to S = AR/2R as only the coil half 4a makes
a contribution worth mentioning to the change in resistance of the coi}14_
The total resistance of the coil 4 is thus doubled by the presence of the

coil half 4b which makes no contribution to AR because of its constant
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spacing relative to the coin 1. while the level of measuring sensitivity S
is halved and thus worsened. That corresponds to an impairment in the
degree of resolution from 0.05 mm to 0.1 mm.

In contrast the Tlevel of measuring sensitivity is impaired to a
lesser degree if the coil half 4b with the resistance R' which is on the
same side of the coin passage 2 as the side wall 6 is of lower resistance
than the other coil half 4a involving the resistance R, while preserving
the number of turns and the value of the alternating magnetic field. 1In
this case the measuring sensitivity S = AR/[R + R'] with R' less than R
wherein R' should be as small as possible in relation to R in order to
achieve a minimum degree of impairment. The Tevel of measuring sensitivity
S is thus noticeably better if the coil half 4b of lower resistance is
wound by means of stranded wire while the coil half 4a is still wound
conventionally, for example by means of copper wire. More specifically the
total resistance R' of the coil half 4b comprises a dc component Ry and an
ac component Rac produced by a skin effect, with R' = Ry + Rac. In
conventional coils of simple copper wire, at frequencies in the kilohertz
range, Ry 15 significantly greater than Ry.. When using stranded wire for
the coil half 4b however there is practically no current displacement in
the current conductors thereof so that Ry, = 0 and the resistance R' is
practically reduced to the dc component Ryc. In that case R' = Ry = R/5.
The level of measuring sensitivity of the coil 4 is thereby reduced only to
S = AR/[R + R'] = AR/[R + R/5] = [5/6] AR/R. As the two coil halves 4a
and 4b still have the same numbers of turns and have the same alternating
current flowing therethrough, by virtue of their series connection, the
difference in terms of their resistances R and R' has no influence on the
symmetry of the magnetic field produced by the coil 4 and on the
configuration of the field lines thereof.

The measured value of AR 1is a combinatory function of the coin
thickness and the sandwich alloy composition of the coin 1. There is
therefore an equation with two unknowns, namely the coin thickness and the

alloy composition. In many cases. knowledge of the combinatory effect of
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the coin 1, that is to say ascertaining AR, is sufficient to recognise the
authenticity and the value of the coin 1. If however that is insufficient,
the alloy composition of the coin 1 also has to be additionally ascertained
by means of the coil 3. That gives a second equation so that in total
there are two equations with two unknowns, and the solution thereof gives
separate values for the two unknowns, namely the thickness and the alloy
composition of the coin 1, which two values are characteristic in regard to
the authenticity and the value of the coin 1.
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CLAIMS

1. An arrangement for checking coins (1) in which in the checking
operation the coins (1) progress along a side wall (6) of a coin passage
(2) and move past two coil halves (4a, 4b) of a coil (4) which are arranged
in mutually opposite relationship on both sides of the coin passage (2) and
are electrically connected in series in phase opposition, wherein the axes
of the two coil halves (4a, 4b) extend perpendicularly to the side wall
(6), characterised in that that coil half (4b) which is on the same side of
the coin passage (2) as the side wall (6) is of Tower resistance than the
other coil half (4a).

2. An arrangement as set forth in claim 1 characterised in that

the coil half (4b) of lower resistance is wound by means of stranded wire.
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