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(57)  Device for obtaining physicomechanical char-
acteristics of a coin (5) for its verification, particularly in-
tended to be mounted in a selector, the selector com-
prising a casing which defines a rolling track (4) for the
coin to be verified, in which track is located an impact
element (6) which has ainitial idle position in which said
impact element is at least partially introduced in said
track, so the coin strikes said impact element in its jour-
ney along the rolling track. The device comprises at
least a first sensor (10) of an acoustic wave produced
by the coin striking the impact element, which comprises
means of conversion of the acoustic wave into an elec-
tric signal. The impact element is mounted on the casing
of the selector with freedom of movement according to
at least a first direction and said impact element is con-
figured in such a way that, after the strike, it returns to
its initial idle position.

Device and procedure for verification of coins
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Description

FIELD OF THE INVENTION

[0001] The presentinventionisincluded within the de-
vices which check the validity of coins or of metallic to-
kens, or of disc-shaped elements in general. To distin-
guish coins of legal tender or valid tokens, from each
other or from pertinent counterfeits, these devices de-
termine different properties thereof, such as: their di-
mensions, electrical and electromagnetic properties,
presence of minting impressions, weight, hardness, etc.

BACKGROUND OF THE INVENTION

[0002] Atthe moment, to determine the different prop-
erties of coins or metal tokens, use is made of all types
of sensor (optical, electromagnetic, piezoresistive, etc.);
the signals obtained from these sensors are processed
by subsequent electronic procedures.

[0003] Of all these procedures, the most used are
those that measure the dimensions of the coins by op-
tical devices, and those that determine properties of the
alloy related with the electrical conductivity and the mag-
netic permeability using one or several electromagnetic
sensors.

[0004] A smaller number of inventions are known and
described related with the measurement of mechanical
properties of the coins such as their elasticity, hardness,
weight or density which result of interest to detect coun-
terfeits made from softer and less elastic materials like
lead and tin, of which some counterfeits are made of.
Also, it is of interest to detect the presence of blanks,
that is, coins without minting and whose difference with
the corresponding coin of legal tender is usually, be-
sides the missing relief, a minimal difference in dimen-
sions. Logically, the discrimination of these blanks
based on the aforementioned properties of elasticity,
hardness, density, and certainly of properties of an elec-
tromagnetic type proves practically impossible.

[0005] A quality of coins which results from the com-
bination of their elasticity, dimensions and density (al-
ways assumed disc-shaped) is their sound on striking a
certain medium, since the fundamental frequencies of
the former depend in a known manner on the properties
mentioned. The measurement of the sound would there-
fore make possible the discernment of coins, counter-
feits and tokens which would be distinguished from each
other by their elasticity, density, dimensions, or combi-
nations of these three parameters.

[0006] Some patents are known and described in the
state of the art which use the measurement of the sound
as a variable for the discrimination of coins.

[0007] Thus, for example, in EP-0318229-A2 a pro-
cedure is described for the discrimination of coins based
on the analysis of the sound emitted by the coins after
impact on a hard surface or plate, using as sensor a mi-
crophone located in the proximity of the impact surface.
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[0008] Also,in GB 2200778 A (EP 0356 582 A1) the
measurement is proposed of the characteristic resonant
frequencies of coins, or other metallic pieces, when
striking on an element of great volume and weight, and
against which it is required that the coins collide always
at the same point.

[0009] In EP O 360 506 a similar device is proposed
in which the coin falls on a resistant element of great
elasticity which leads to the coin vibrating and emitting
sound. The information on the sound is combined with
the information on the weight and dimensions obtained
by other sensors to determine the validity thereof.
[0010] The patent EP 0766207 B1 concerns a proce-
dure for identification of coins which uses the acoustic
signal produced by the coin after colliding with a hard
surface. The signal received by a microphone is applied
to a bank of filters and is subsequently integrated by
means of independent integrators for each one of the
filters. The parameters which are obtained are related
with the relative values between one and another band
of said integration and their evolution over the time that
the acoustic signal lasts.

[0011] However, the greatest limitation which all these
procedures suffer is that, due to the mechanical position
and disposition both of the impact element and, in some
cases, of the microphones, the quality of the sound pro-
duced is not sufficient to extract the valuable information
which the sound in question contains on the aforemen-
tioned properties of the coin. On occasions, it is even
difficult to discern which is the sound produced by the
coin itself on impact with the desired element from oth-
ers produced by whatever of the elements with which
the coin comes into contact, both inside and outside the
discriminator, in all its rolling channel. Also, and since
the impact element, typically the striking plate, is usually
joined to the rest of the casing, the vibration induced by
the impact on the striking plate is spread throughout said
casing producing a sound which also can mask that of
the coin itself.

[0012] Another problem common to most discrimina-
tion procedures which make use of sound, is that the
measurement thereof is carried out under conditions in
which the coin is not sufficiently stabilized, so that for
example in EP O 360 506 it is required that the coin al-
ways strikes on the same point starting from the same
initial conditions. Although each coin, or in general disc-
shaped metallic piece, possesses some characteristic
frequencies of vibration and therefore an emitted sound
of perfectly defined characteristics, the intensity in the
excitation and evolution in time in these modes of vibra-
tion depends on the form and intensity of the impact.
This is why to achieve the least possible spread in the
measurement of the sound, it is necessary that the im-
pact of the coin take place under conditions in which the
coins are as stabilized as possible.

[0013] Lastly, an aspectwhich has not been takeninto
account in any of the previous embodiments is the dis-
position of the microphone, and even the possibility of
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using more than one of these elements. Given the di-
mensions of a coin selector, and more particularly of the
channel down which the coins roll, the propagation and
distortion aspects of the sound wave are important,
whereby differences in the placement of the microphone
of the order of 1 cm provide in short times appreciably
different signals.

DESCRIPTION OF THE INVENTION

[0014] Theinvention relatesto a deviceinaccordance
with claims 1 and 3 and to a selector in accordance with
claim 10. Preferred embodiments of the device are de-
fined in the dependent claims.

[0015] The fundamental limitations which the proce-
dures described above suffer, are that the characteris-
tics of the sound emitted by the coin depend, as well as
on the mechanical and dimensional properties thereof,
on the mechanical configuration of the selector, on the
form and conditions in which the impact thereof takes
place on the element mounted for the purpose of pro-
ducing the sound and on the position of the microphone.
Thus, the sound signal produced by the coin does not
have sufficient regularity in the course of different inser-
tions, and is also masked by sounds coming from the
actual casing, striking plate, etc. As well as this, situa-
tions usually arise in which the sound analysed does not
correspond to that of the desired impact between the
coin and the element mounted for it, but instead has its
origin in multiple other impacts produced over the
course of the rolling channel of the coin.

[0016] For the purpose of resolving the aforemen-
tioned limitations, the present invention relates to a de-
vice for obtaining the physico-mechanical characteris-
tics of a coin for its verification thereof, which is partic-
ularly intended to be mounted in a selector. This selector
comprises a casing which defines a rolling track for the
coin (or the coins) to be verified, in which track is located
an impact element, which has an initial idle position in
which said impact element is at least partially inserted
in said track, so the coin strikes against said impact el-
ement in its journey along the rolling channel.

[0017] The device of the invention comprises at least
a first sensor of an acoustic wave produced by the strik-
ing of the coin on the impact element, which comprises
means of conversion of the acoustic wave into an elec-
tric signal.

[0018] The device of the invention is characterised in
that the impact element is mounted on the casing of the
selector with freedom of movement according to at least
a first direction and in that said impact element is con-
figured in such a way that, after the impact, it returns to
its initial idle position. The device preferably also com-
prises at least a second sensor of an acoustic wave
which like the first sensor of an acoustic wave, also com-
prises means of conversion of the acoustic wave into an
electric signal, and means of joint analysis of the electric
signals of said at least, first sensor and second sensor.
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[0019] The invention also relates to a device for ob-
taining physicomechanical characteristics of a coin for
verification thereof, which is particularly intended to be
mounted in a selector, the selector comprising a casing
which defines a rolling track for the coin to be verified,
an impact element being located in said track, so the
coin strikes against said impact element in its journey
along the rolling track. The device is characterised in
that it comprises at least a first sensor and a second
sensor of an acoustic wave produced by the striking of
the coin on said impact element, each sensor compris-
ing means of conversion of the acoustic wave into an
electric signal, and means of joint analysis of said elec-
tric signals.

[0020] Forthe two devices to which the presentinven-
tion refers, preferably the impact element has a hard-
ness greater than the maximum hardness of a coin with-
in a group of coins to be verified and in that its charac-
teristic modes of vibration do not interfere with the char-
acteristic modes of vibration of the coin to be verified.
[0021] That is, preferably the conditions that the im-
pact element will fulfil, with respect to its geometry and
material, are those that propitiate the generation of the
greatest possible number of characteristic modes (fre-
quencies) of the coin, that is, that the impact surface is
minimum and that the hardness of its contact surface is
very high, in any event greater than that of the coins or
tokens to be characterised. Also, the characteristic
modes of vibration of the element must be such that they
do not interfere in any way with those of the coins to be
examined. A possible and not restrictive embodiment of
this element is constituted by a steel cylinder the major
axis of which is located perpendicular to the direction in
which the coin rolls.

[0022] Also preferably, said at least first sensor of an
acoustic wave is located in any one of the lateral walls
of the rolling track, and at a distance from the point of
impact between the coin and the impact element, not
greater than the diameter of the largest coin to be veri-
fied.

[0023] Inthe constitution of the device of the invention
which comprises at least a first and a second sensor of
an acoustic wave, preferably these are located in any
one of the lateral walls of the rolling track, and at a dis-
tance from the point of impact between the coin and the
impact element, not greater than the diameter of the
largest coin to be verified.

[0024] More preferably, this at least, first sensor and
second sensor consist of a microphone.

[0025] Preferably, the means of joint analysis com-
prise means of combining said electric signals and
means of cancelling the electric signals common to said,
at least, first sensor and second sensor.

[0026] Preferably, a kinematic or electric magnitude
associated with the impact of the coin on the impact el-
ement is used as a useful reference to know the instant
at which the vibrations and the sound of the coin to ex-
amine commences.
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[0027] Another aspect of the present invention is to
provide a coin selector which comprises an entrance for
the coins and a casing which defines a rolling track for
the coins, and characterised in that it comprises a device
for obtaining physico-mechanical characteristics of a
coin for its verification according to any one of the pre-
ferred embodiments which are defined in the foregoing.
[0028] For the devices described, the principle on
which the present invention stands, is that the sound
produced by the coin has its origin in the modes of vi-
bration thereof and that these depend in a univocal man-
ner on the geometric form and size thereof, on its elas-
ticity and on its density. The manner in which these
modes of vibration, and therefore the sound, are excited
and evolve in time depend also on the form in which the
impact takes place, and on the propagation medium. In
the course of this description the word sound will be un-
derstood in an extensive way, including those signals
propagated through the air be they audible or not to the
human ear. Based on this principle, by means of the de-
vice of this invention, the following is achieved:

e Suppression of other sounds other than those emit-
ted by the coin after the correct impact, which can
be due to undesired impacts, both by the coin itself
and by elements located in the rolling track in which
the same rolls, or due to the vibrations after the im-
pact of other elements of the selector itself.

e Cancellation, minimisation or compensation of the
sounds other than those emitted by the coin after
the correct impact by means of the use of at least
two microphones mounted in the proximity of the
coin and of the impact element and by means of an
adequate signal acquisition and processing.

e Obtaining a sound as regular as possible for a given
coin, improving the coin stability conditions when it
impacts with the desired element.

¢ Accurate definition of the instant of impact on the
element arranged for this and which gives rise to
the sound of the coin under controlled conditions.

e Acquisition, and subsequent processing, of the in-
formation of the sound of the coin with good spatial
and temporal resolution.

[0029] In this way signals are made available unpol-
luted by other factors which are not those that directly
depend on the physicomechanical properties of the
coins, which will permit small variations to be appreci-
ated in any one of them: dimensions due to the minting,
or elasticity and density due to the employment of other
materials.

[0030] To achieve this end, and as has already been
described above, in accordance with a preferred em-
bodiment of the invention, the device of the invention
comprises an impact element which, in contrast to other
inventions described, is not firmly joined to the casing
but is instead free, in a "floating" configuration, being
able to move with respect to said casing at least in a
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preferred direction. Said element has to project slightly
into the rolling track so that when the coin strikes against
it, it will move in the direction possible, allowing the sub-
sequent passing of the coin, and thereafter returning to
its idle position by means of some mechanism like, for
example, some flexible metal strips or a coil type spring.
The objective of this free disposition of the impact ele-
ment is that of avoiding that the vibration produced
therein by the coin spreads throughout the casing pro-
ducing sounds which mask that desired. Moreover, this
disposition greatly facilitates the determination of the
precise instant at which the desired sound, and not an-
other begins, using sensors of piezoelectric, optical,
electric or other types which determine the movement,
speed or acceleration of the impact element. The device
described can have, in the event, any of these types of
sensor.

[0031] The device of the invention comprises, also, at
least one sensor of an acoustic wave, preferably a mi-
crophone which has to be located close to the impact
element, at a distance not greater than the diameter of
the largest coin to be examined, from the point of impact
of the coin with the element. Therefore, this sensor of
an acoustic wave will be close to the coin at the instant
in which said impact takes place. After the impact, the
sound wave produced by the coin is different over time
on the two sides of the channel, whereby the sound
picked up will also be so. For that reason the subsequent
analysis of the signal, although containing the same in-
formation, has to be different.

[0032] In accordance with this invention, the sensor
element, i.e. the microphone, can be located on either
of the two sides of the channel and even on both if it is
desired to use the information provided by them in a
combined way. A microphone is understood to be any
device which permits waves propagated in the air to be
detected, be they audible to humans or not.

[0033] Besides this, and given the dimensions of the
channel, small variations in the position of the micro-
phone, even on a same side, suffer delays in the prop-
agation of the sound which can be of the order of the
period of some of the characteristic frequencies, to
which is added the inherent movement of the coin while
the sound signal lasts. Therefore, and for a same im-
pact, evolutions can be observed in time that are differ-
ent in microphones located very closely. The device of
the invention also envisages the possibility of incorpo-
rating more than one microphone on a same side of the
channel, since said sound has properties associated
with each measurement point.

[0034] The availability of information from more than
one microphone permits:

e On one hand, to emphasize the inherent informa-
tion of the characteristic modes of vibration of the
coin, through their different evolution with time per-
ceived in each of these microphones

* Tocancel or to compensate other undesired signals



7 EP 1 378 866 A2 8

which appear in a common manner in all of them
like, for example, residual vibrations produced in
the casing itself, sounds produced externally and
which could confuse the device if they had frequen-
cies close to those of the coins, sounds generated
by the coin when rolling at points far from the de-
tection area.

[0035] The use of more than one microphone can be
specially useful when, due to limitations of a mechanical
type, it is not possible to have a totally free impact ele-
ment. In this case the use of several microphones permit
compensation, such as is the objective of this invention,
of other sound signals not coming directly from the coin
but from the casing.

[0036] Although the device described can be imple-
mented in any point of the channel of the selector, best
discrimination results are obtained when it is mounted
in an area in which the movement of the coin is devel-
oping in a stable manner, since in this case the impact
conditions are much more homogeneous for a given
coin. Therefore, preferably, the impact element together
with the microphone or microphones are arranged at the
end of the coin rolling ramp.

[0037] A preferred embodiment of the invention would
be that in which the element on which the coin impacts
is located on one of the lateral walls of the rolling track,
so the coin strikes on the edge of its rim, minimising the
contact surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Nexta very brief description is given of a series
of drawings which assist in a better understanding of the
invention and which are related expressly with an em-
bodiment of said invention which is presented as a non-
restrictive example thereof.

Figure 1 shows a first embodiment of the device of
the present invention with a free disposition of the
impact element in the rolling track, located on one
of the side walls of the channel; the instant imme-
diately before impact of the coin is shown.

Figure 2 shows the same disposition and embodi-
ment as figure 1, but in moments following the im-
pact of the coin and with the free element displaced
to permit the coin to pass.

Figure 3 shows a similar embodiment to that shown
in figure 1, but using two microphones on each side
of the casing.

Figure 4 shows the signals obtained with the as-
sembly of Figure 1.

Figure 5 shows the signals that are obtained for the
assembly of Figure 3.

Figure 6 shows the signal obtained as the difference
between the two signals of Figure 4.

Figure 7 shows the signal obtained as the difference
between the two signals of Figure 5.
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DESCRIPTION OF APREFERRED EMBODIMENT OF
THE INVENTION

[0039] Figure 1 shows a possible embodiment of the
device of the present invention in the event of the same
incorporating one microphone 10 or two microphones
10, 10".

[0040] In this figure 1 a portion 1 of a coin selector is
shown, in which are seen, as elements known in a se-
lector, the casing of the selector with its two lateral walls
3, 3" which define a rolling track 4 for the coins 5. In this
case the device has two microphones 10, 10', one in
each lateral wall, and an impact element 6 which is lo-
cated in a free manner in one of the walls of the selector.
[0041] In accordance with the preferred embodiment
described in figure 1, the impact element 6 is a cylindri-
cal mass of steel.

[0042] In the position shown in this figure 1, the coin
5 has not yet struck the impact element 6.

[0043] The rolling direction of the coin has been
shown schematically by means of the arrow M, and the
direction of the movement of the impact element against
which said coin strikes by means of the arrow E; by
means of A and B, the mounting positions for one or two
microphones are indicted.

[0044] Afterthe impact, both the coin 5 and the impact
element 6 will suffer a lateral displacement due to the
reaction force as is shown in Figure 2. At this instant,
the coin will begin to vibrate at its characteristic frequen-
cies which will depend on its geometry, mass and mod-
ulus of elasticity. As is logical, the impact element will
also vibrate and will emit an acoustic signal correspond-
ing to its modes of vibration, however to avoid possible
interference with the signals coming from the coins, the
dimensions and materials are chosen so that they do
not interfere in the frequency bands of interest of the
coins. As a preferred embodiment, a resonant frequen-
cy is chosen for the impact element substantially greater
than that of the coins to be validated, which can even
be greater than that of the response of the microphone
employed, whereby it is as if to all effects it was not
present. This characteristic does not signify any limita-
tion, since there is no problem in exceeding the resonant
frequency of 70 kHz with a cylindrical mass of steel,
whilst for the coins the frequencies of interest are below
35 kHz and the microphones used at the moment have
a marked attenuation above 40 kHz.

[0045] In the case of using only one microphone and
the element of free impact in at least one direction, as
has been described previously, the election of the posi-
tion "A" or "B" for the microphones is indifferent, since
the behaviour is similar.

[0046] In the event that the impact element were not
free, itwould be convenient to choose position "A", since
the vibrations conducted through the casing would ar-
rive more attenuated at position "A" than at "B".

[0047] In Figure 4 the signals As and Bs are shown
obtained by the microphones 10 and 10'in the positions
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A and B, respectively, with the assembly shown in Fig-
ure 1. And in Figure 5 the signals As and Cs are shown
obtained by the microphones 10 and 10" in the positions
A and C, respectively, with the assembly shown in Fig-
ure 3.

[0048] If two microphones were mounted, one at "A"
and another at "B", as the acoustic signal coming from
the coin arrives approximately 180° out of phase at po-
sition "B" with respect to position "A", as may be appre-
ciated in Figure 4, whilst other undesired signals like
sounds due to the coin rolling or coming from other ex-
ternal sources, arrive in the main in phase, if a linear
operation is carried out between the signals of both mi-
crophones, like for example the subtraction thereof, a
noticeable improvement is achieved in the signal ob-
tained from the coin with regard to noise.

[0049] In Figure 6 the signal As-Bs is shown obtained
by subtraction between the signals provided by the mi-
crophones 10, 10' located in the positions "A" and "B",
respectively, for a 2 Euro coin. In the case of incorpo-
rating two or more microphones, the preferred embodi-
ment is shown in Figure 3, in which four positions "A",
"B", "C" and "D" have been represented for the micro-
phones 10, 10, 10", 10™, respectively. A preferred em-
bodiment with two microphones has already been de-
scribed in the previous section. Another preferred em-
bodiment also with two microphones, is that corre-
sponding to positions "A" and "C" or to "B" and "D", as
is shown in Figure 4. In these two cases, the micro-
phones are mounted preferably on a line parallel to the
displacement of the coin. If one of them is mounted near
the external edge of the coin and the other in a more
centred position with the coin, always in relation with the
point at which the coin comes into contact with the im-
pact element, it has been verified that the two micro-
phones provide different signals, as can be seen in Fig-
ure 5.

[0050] A difference which has been observed, during
the time immediately after impact, consists in that the
signal from the microphone near the edge of the coin
boosts the lowest resonant frequency, whilst that which
is located toward the centre of said coin is more sensi-
tive to the higher resonant frequency modes. As in the
previous case, a linear combination of the two signals
is very effective for suppressing signals other than those
emitted by the coin and moreover in the case of using
the signals from the microphones mounted on the same
side of the channel, fuller information will be obtained
on the different resonant modes of the coin.

[0051] In Figure 7 the signal As-Cs can be seen ob-
tained by subtraction between the signals provided by
the microphones 10 and 10" corresponding to
positions "A" and "C", respectively, for the 2 Euro coin.
[0052] The use of two microphones located on the
same wall of the coin passage, besides the reduction of
noise, has the advantage of allowing the coin to be char-
acterised in a brief interval of time and of space travelled
by the coin. In the case of trying to make the same anal-
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ysis with only one microphone, it is necessary to exam-
ine the vibrations of the coin over the time necessary for
the coin to move in front of the microphone at least an
equivalent distance to the separation between said mi-
crophones. At the typical rolling speed of a coin, about
30 cm/s and for a separation between the microphones
of 1 cm, the time is 33 ms, excessive in coin selectors
in which the coin acceptance or rejection gate is in the
proximity of the sensors and therefore the time of anal-
ysis has to be decreased as much as possible.

[0053] As itis logical, besides the arrangements de-
scribed, facing on both sides of the channel and adja-
cent on the same side of the channel, crossed positions
are also possible, that is, "A" and "D" or "B" and "C",
which can be useful depending on the specific device in
which it is incorporated, especially on the space availa-
ble in relation with other sensors or mechanisms
present.

[0054] The assembly of three or four microphones in
the locations described, would resulting in adding the
characteristics or advantages explained in the different
described embodiments.

[0055] The signals from two or more microphones can
also be combined by means of non-linear processes,
like correlation, for the purpose of obtaining a represent-
ative signal of the coin in course.

[0056] The individual signals from one or more micro-
phones or that obtained by applying linear or non-linear
procedures, will be processed according to known tech-
niques for obtaining certain representative parameters
of the coin in course, which subsequently will be com-
pared with those representative of acceptable coins in
order to determine its validity.

[0057] The signals will be analysed either by ana-
logue procedures based on banks of filters, measuring
energy in different bands and its evolution in time, de-
tection of peak values, measurement of rms value, etc.,
or by digital signal processing, calculating values in the
time domain starting from the sampled signal, such as
maximums, minimums, inflection points, zero crosso-
vers, envelope, and in the frequency domain other val-
ues such as: characteristic frequencies, damping con-
stant, bandwidths. Typically this type of calculation will
be carried out by means of a Digital Signal Processor
(DSP).

[0058] For using these techniques, it is convenient to
determine the time origin accurately or, in other words,
the instant at which the coin collides with the impact el-
ement and the useful acoustic signal begins to be pro-
duced. As has been explained, the use of an impact el-
ement free in at least one axis, has the advantage of low
transmission of vibrations to the rest of the selector after
the impact of the coin. The microphone mounted in the
proximity of the coin, receives a high signal level from
the coin with respect to the noise generated, the precise
determination of the instant of the impact being there-
fore very simple. Additionally use could also be made of
an accelerometer firmly joined to the impact element to
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determine said instant. In the case of not using a free
mass as impact element, use can be made of a vibration
sensor or two microphones, for which as already ex-
plained, a combination of the signals thereof greatly
suppresses the noise, it being possible therefore to em-
phasize the sound coming from the coin with respect to
the undesired noise.

[0059] As for the classification of the coin within the
acceptable valid coins or rejection thereof, use can be
made of any one of the known procedures, such as di-
rect comparison with acceptable values, or the use of
algorithms based on Neural Networks or on Fuzzy Log-
ic.

Claims

1. Device for obtaining physicomechanical character-
istics of a coin (5) for its verification, particularly in-
tended to be mounted in a selector, the selector
comprising a casing which defines arolling track (4)
for the coin to be verified,

- in which track is located an impact element (6)
which has a initial idle position in which said im-
pact element is at least partially introduced in
said track, so the coin strikes said impact ele-
ment in its journey along the rolling track,

the device comprising

- atleast a first sensor (10) of an acoustic wave
produced by the coin striking the impact ele-
ment, which comprises means of conversion of
the acoustic wave into an electric signal,

characterised in that

- theimpact element is mounted on the casing of
the selector with freedom of movement accord-
ing to at least a first direction and in that

- saidimpact elementis configured in such a way
that, after the strike, it returns to its initial idle
position.

2. Device according to claim 1, characterised in that
the device comprises at least a second sensor (10"
of an acoustic wave which comprises means of con-
version of the acoustic wave into an electric signal,
and means of joint analysis of the electric signals of
said at least, first sensor and second sensor
(10,10Y.

3. Device for obtaining physicomechanical character-
istics of a coin for its verification, particularly intend-
ed to be mounted in a selector, the selector com-
prising a casing which defines a rolling track for the
coin to be verified,
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- in said track is located an impact element, so
the coin strikes against said impact element on
its journey along the rolling track,

characterised in that the device comprises

- at least a first sensor and a second sensor
(10,10") of an acoustic wave produced by the
coin striking said impact element, each sensor
comprising means of conversion of the acoustic
wave into an electric signal, and

- means of joint analysis of said electric signals.

Device according to any one of the previous claims,
characterised in that the impact element possess-
es a hardness greater than the maximum hardness
of a coin (5) within a group of coins to be verified
and in that its characteristic modes of vibration do
not interfere with the characteristic modes of vibra-
tion of the coin to be verified.

Device according to any one of the previous claims,
characterised in that said at least first sensor of
an acoustic wave is located in any of the lateral
walls (3, 3') of the rolling track, and at a distance
from the point of impact between the coin and the
impact element, not greater than the diameter of the
largest coin to be verified.

Device according to any one of claims 2-4, charac-
terised in that said at least first and second sen-
sors (10,10") of an acoustic wave are located in any
of the lateral walls (3, 3') of the rolling track, and at
a distance from the point of impact between the coin
and the impact element, not greater than the diam-
eter of the largest coin to be verified.

Device according to any one of claims 2-4 or 6,
characterised in that said means of joint analysis
comprise means of combining said electric signals
and means of cancelling the electric signals com-
mon to said, at least, first sensor and second sen-
SOor.

Device according to any one of claims 2-4 or 6-7,
characterised in that said at least, first sensor and
second sensor comprise / consist of a microphone.

Device according to any one of the previous claims,
characterised in that it employs as useful refer-
ence for knowing the starting time of the vibrations
and of the sound of the coin to be examined, a kin-
ematic or electric magnitude associated with the im-
pact of the coin on the impact element.

Coin selector which comprises an entrance for the
coins and a casing which defines a rolling track (4)
for the coins, characterised in that it comprises a
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device for obtaining physic-mechanical character-
istics of a coin for its verification according to any
one of claims 1-9.

10

15

20

25

30

35

40

45

50

55

14



EP 1 378 866 A2

5
10'
B
E

o

/

FIGURE 1

L

\4



EP 1 378 866 A2

FIGURE 2

10



EP 1 378 866 A2

1 0“.

1 M

10

g =

FIGURE 3

1



EP 1 378 866 A2

"1'; Amplitude [v]/ Time [us] « i grirany
8y , .

1,4 -

1,24

Nee ederenmivemLren b

Bt 34 TS e v s smr do Ao bR

Satads S X
i
+ i 1

1 ’0 WMEMEY N B LT wa VeV M vl W AT A Pe tT LR T L ) !"- L2
’
0,8 r ®oat seata "

0,64~

0,40
f 0,2t
0,0
-0,2;
'_0'4
0,6
_0,8 soeareians
1,0}~
-1,2
1,4

DY

3
0y ser—vem

402 48 16 nrw ot M ocin

TEMAIA UL P WM eAN ey tesmy e g e Ve bt e 4
\ "

0

-...,..r Ay g s P § 0 0§ e e = R A e

i .

B L TE

.A.‘-..-.-.v-q.—-—--—r—. tovorgmayy

TR RV AL e el

s A

N MM T A Sl Ay s g e

-

= mvey

I

N- -_;- ‘—\

FIGURE 4

12

o~ ._‘:.— & gt

s e S vy — 1.
L TN SRS A

\ ._g .__=52~__,.

‘!’..1'_,.—"

A

S S NP

Pl

RIS

1,6 ....‘f............;'........_.,.....':,....,.] 2 o 4 P . — : e - . — -...1-
L e i SRR -~~--«~-~-
:_2’0 ...,.._;,._...-..,; ........ FO. : b s ....-...;,....... S e Lo T TR NN
2,2 _._.'..._..__..._ e tme s et u_._..__. —'““iw T AN v b s !.... .........., I
2.4 R L .u_-..{_....-.,.- e (NE R f......
51—2 6 4-. o ard e UIALEE L NOTT e a3 BRI RO R VI T

W 1754 1300 2000 2100 2200 2300 2400 2539 2600 2700 2819 2



,c
21,4 .

e AP wwen
.

N

EP 1 378 866 A2

'\'1,2 LRI L )

. f :
' !
08 ®4e w4 W 8l pesecmteacd m s cmmterecass ssememd e comclews 0w scms w0 b ea e
; ' . ' '
4 .
069- e LX) S ANt e st e ‘---.s— n-n -
)
i ¢ i
10, 43—~ oot A e p O
)
: }4 ’
0.28 o v nrivarees e Al Y AL
’ } i
- " .. [l
‘ .
rgz NUURDUIG, | I I i Sl 74 PR LW ' _,.
'
dbotom ¢ Sereamemtan sam - g wavis abfugfenenm sus ‘vn wsee owayonll o o
'
'
' { ‘ : s
]'_o o temsmme samin aituns g famn 2 on s [=ow om0 um‘ ...... -T,n--v-n-- N S L e 4w
’

R SN

l

i
¢ i
-iwn-ﬁ‘ . u-.‘r-l

. e LA L3

ne e

1 0 BN PN SUNY LE AL PPN A g Hata st g iwm s ¢ 0

0,8

=N 12 N
mar o mesar ey cteananlmn yomin ar -w.nJo-- -4.{- - a—viodn

-

VYT e wns
.

.
1 - . .-y— ----4 ---f.-......-u e s T Y iy '~J
f
A
t H .' ] . \
-1 ,4 s armame syeeae T © 84 e e+ o maaa, SRS 4 parme uaun-ﬁw--m‘wa-ﬂ kuw-.-—mrbvv—w-v
. ' .
. ’ : H J
. )
1_1 e cwwet s ws me tmcma et vt fed ..4_..;. e ey »:, - *ona - R L PRI "—-qd-'.- uonane ¢ 0t & e,
’ ‘ 1 . . i
} . ’ t . H
1.8 L e THOS N UVIPYSI POV PP, ——— . B R R T L ht ST RSRPRR
X B t
1 ! 4 . . : . = ‘
H 1 ‘ N
-~ i, ——-.-_.._.-—--.——-——— I
-2, 1 H A
i ! } i
’ H . . R
----- vt B W ¢ A O D T NS P Wvw iy v 'Tv'-- Y R TR .-.é.---—-.-..-...-- rem et vy e - I
! . . .
. ‘ . ’ ! ¢ i
— e ! o aee et e e s o e —— s S A Sa o Srere g o ‘e ] »
i . . . [
H t I ' l "'

- A € mmas

{1754

1900 2000 2100 2200 2300 2400

35083600550 2810

FIGURE 5

13



EP 1 378 866 A2

veu lm e m——

!
r
v
H

.
]
i
.
:

Cevn e v mamm—

e 3

i S
P z
} : ~
. 13
t H e

ver e 8
] ; N
' $ o~
H 1

.

H ©

: MZ

[ . 1

- .

: ! : S
oo {2

3 : : o~

m ; .

! : \

: o
I I - DD Y~
H H : 3 i<
: : ¢ i
] : lﬁl’; _. i S

e e b ~ - e sofue e o L 1R
N u! ¥ Jon—3 ~ i - MN
S = P
; (P — e s i H
: H : ———— 8

J e [x .

: ' H N
el -~ H H
_ m i
. + 1 0
e ek ammeng o =] e o te oo ———al - - 42
. 1 ~
g 0 i 3 b ™
i 1
: w

2,0 i oo e e

1,5

1900 2000

4,04

i

iy b e tnd
1754

FIGURE 6

14



EP 1 378 866 A2

UL AU
v .

'1 ,O b ’;" ----- T - e

: |
1)
. .

i

. .i e siyeties o
¢ '
!

._‘}.n st ot mmm M e s may e g i y-..}...-. e Ao a

TG RET T VOUI SIS S

1 ; 3 : ! :
dy obs . B e L i AL s R T )
' 7800 3600 2100 2200 2300 2400 2500 260

FIGURE 7

15



	bibliography
	description
	claims
	drawings

