EP 1968 019 Al

(19) Europaisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 1968 019 Al

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
10.09.2008 Bulletin 2008/37

(21) Application number: 07425135.6

(22) Date of filing: 07.03.2007

(51) IntCl.:

GO7D 3/14 (2006.01) GO7F 1/04 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DK EE ES FI FR GB GR
HUIEISITLILT LULV MC MT NL PL PT RO SE
SISK TR
Designated Extension States:
AL BA HR MK RS

(71) Applicant: Comestero Group S.R.L.
20060 Gessate MI (IT)

(72) Inventor: Chionna, Davide
20060 Gessate (Milano) (IT)

(74) Representative: Brasca, Marco
Bugnion S.p.A.
Viale Lancetti, 17
20158 Milano (IT)

(54) Device for sorting coins

(57)  Adevice for sorting coins that have been already
recognised comprises at least one inlet section (2a, 2b)
adapted to receive a coin of which an identification pa-
rameter is known, at least two outlet sections (3a, 3b)
and sorting means (5) adapted to define atleast two coin-

FIG 2

sorting paths (4a, 4b) between said inlet section (2a, 2b)
and outlet sections (3a, 3b), in a selective manner de-
pending on the identification parameter.

At least at one outlet section (3a, 3b), the sorting
device (1) comprises at least one passage detector (9)
suitable for checking transit of the coin.
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Description

[0001] The present invention relates to a device for
sorting coins.

[0002] In particular, the invention is to be employed in
sorting coins that have been already recognised based
on an identification parameter such as value, size, weight
or component material.

[0003] Use of this type of device is particularly advan-
tageous in coin dispensers, such as gambling machines,
parking meters, moneychangers, drink or food dispens-
ers or in general in devices capable of emitting or paying
out coins in the form of change or wins, for example.
[0004] Itis known that in these apparatus there is the
presence of adevice capable of validating the coins, com-
monly referred to as "token machine", i.e. capable of rec-
ognising whether the coin inserted by the user through
an inlet slot is valid. Similar devices are also able to rec-
ognise the coin value based on an identification param-
eter such as the diameter, shape, weight or type of ma-
terial of which the coin is made.

[0005] In other words, based on the identification pa-
rameters, the machine associates the inserted coin with
a given value.

[0006] Some types of machines are not designed for
emitting money to the user. Therefore, once the coin has
been inserted and recognised by the "token machine", it
runs along a channel conveying the coin to a collection
container where coins of any value are stored in an in-
discriminate manner or, should the coin be judged as non
valid, it will take a reject path to be returned to the user.
[0007] Other types of machines, such as videogames
present in bars or in playrooms, or machines for carrying
out payments, such as those present in motorway toll-
booths or parking meters, or also machines for buying
assets of various kinds such as dispensers of travel tick-
ets, drinks, snacks, newspapers, or yet coin-operated
public telephones or moneychanging devices, involve re-
turn of an exact amount of money in the form of coins.
[0008] All money introduced by the user therefore is
not always collected in an indiscriminate manner into a
single container, butitis arranged in respective collecting
containers based on its value, so that the machine can
directly draw money out of these containers to pay out
the possible change or win.

[0009] These collecting containers can be periodically
supplied manually by an operator, or supplied in an au-
tomatic manner by the "token machine" placed upstream
of the collecting containers, through a sorting device.
[0010] For facing up to the small capacity of the col-
lecting containers, in the machines presently in operation
or carrying out distribution, there is a tendency to install
a sorting device automatically supplying the individual
collecting containers, downstream of the "token ma-
chine".

[0011] In other words, once the coin inserted by the
user has been recognised by the "token machine", it is
sent to a coin-sorting device placed between the "token
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machine" and the collecting containers.

[0012] The sorting device generally has two inlet sec-
tions, one for the accepted coins and one for the coins
to be rejected, and three or more outlet sections, of which
one is dedicated to return of the coins that are not ac-
cepted and the others are intended for collecting the coins
in suitable collecting containers, based on their value. In
addition between the inlet and outlet sorting means is
interposed that, based on the command received by the
"token machine", is such arranged as to define a precise
path along which the coin must run to reach the correct
outlet and therefore the exact collecting container.
[0013] This sorting means can take different configu-
rations; it can be chutes defining channels, against which
the coin rebounds until it reaches the correct outlet sec-
tion and is gathered with the other coins having the same
value.

[0014] Disadvantageously, mechanical errors occur
with some frequency, due for example to a wrong posi-
tioning of the chutes and a too violent rebound of a coin
against the channel walls, so that it is directed to the
wrong collecting container and a correct sorting of the
coin is inhibited.

[0015] This error can be disadvantageous both for the
user and the installation operator.

[0016] Infactobviously, if due to a wrong sorting of the
coins, coins having a higher value are dispensed instead
of small-denomination coins, and if such a mistake takes
place frequently, the machine operator will suffer pecu-
niary losses, also taking into account the fact that gen-
erally such a malfunction is not signalled either by the
machine or by the user. On the other hand, when coins
of lower value are dispensed instead of coins of high
value, losses will be suffered by the user.

[0017] Under this situation, the technical task underly-
ing the presentinvention is to propose a device for sorting
coins capable of obviating the above mentioned draw-
backs.

[0018] Withinthe scope of this technical task, the main
aim of the presentinvention is to make available a device
for sorting coins which has a high reliability in sorting.
[0019] Another aim of the invention is to make availa-
ble a device for sorting coins which is capable of signal-
ling possible sorting errors, and therefore enabling an
efficient control on the correct conveyance of the coins.
[0020] Itis finally a further aim of the invention to pro-
vide a device for sorting coins capable of controlling pos-
sible malfunctions of the device itself, so as to prevent
the operator or user from being subjected to even mini-
mum pecuniary losses.

[0021] The technical task mentioned and the aims
specified are substantially achieved by a device for sort-
ing coins, characterised in that it comprises the technical
features of one or more of the appended claims.

[0022] Description of a preferred embodiment of a de-
vice for sorting coins is now given hereinafter by way of
nonlimiting example, in accordance with the accompa-
nying drawings, in which:
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- Fig. 1is a perspective exploded view of a device for
sorting coins in accordance with the invention, in a
preferred embodiment thereof;

- Fig. 2is a perspective front view of a device for sort-
ing coins in accordance with the invention, with some
parts removed for better understanding of others;

- Fig. 3isaperspective rear view of a device for sorting
coins in accordance with the invention, with some
parts removed for better understanding of others.

[0023] A device for sorting coins in accordance with
the invention is identified with reference numeral 1 in the
accompanying figures.

[0024] The sortingdevice 1 comprises atleastone inlet
section 2a; 2b, suitable for receiving an already recog-
nised coin, i.e. of which an identification parameter is
known which is determined upstream of the whole travel
covered by the coin, by a device of known type and com-
monly referred to as "token machine" G, which is capable
of validating and discriminating the coins. In other words,
this device is able to recognise whether the coin is valid
and consequently to identify the respective value based
on an identification parameter such as the diameter,
shape, weight or type of material of which the coin is
made.

[0025] The sorting device 1 further comprises at least
two outlet sections 3a, 3b of which preferably at least one
is a reject section 3a directly communicating with the out-
side through a channel of fixed geometry 4a for return of
the non-accepted coins.

[0026] Alternative configurations, not shown, contem-
plate a sorting device comprising a single inlet section
and a plurality of outlet sections, none of which is a reject
section. This device is also devoid of the channel of fixed
geometry through which the coins that are believed to be
non-valid by the "token machine" are returned to the user.
In fact, in this case the non-accepted coins are conveyed
to the outside through a duct directly connected to the
"token machine" without therefore passing through the
sorting device.

[0027] In the preferred configuration herein shown, at
least two inlet sections 2a and 2b and four outlet sections
3a and 3b are instead present.

[0028] In particular, a first inlet section 2b is intended
for admission into the sorting device 1 of the validated
coins to be sorted, while the second inlet section 2a is
used for introduction into the sorting device of the coins
to be rejected and to be returned to the user.

[0029] On the contrary the outlet sections comprise a
reject section 3a receiving through the fixed channel 4a,
the coins to be rejected that have been selected by the
"token machine" G and sent therefrom to inlet 2a, and
directly sending them to the outside thereby allowing re-
turn to the user of the non-accepted coins.

[0030] The other outlet sections 3b each communi-
cate, through respective sorting channels 4b defined by
sorting means 5, with a coin-collecting container R or
collecting magazine, each dedicated to one type of coin
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alone.

[0031] Said sorting means 5 is interposed between the
inlet sections 2b and the outlet sections 3b and defines
the path that the coin must follow, in a selective manner
depending on the identification parameter. In particular,
the sorting means 5 comprises a plurality of movable
bodies adapted to take at least one first and one second
operating position to define different sorting paths 4a; 4b.
Said movable bodies comprise rotating elements or sli-
dable partitions or swinging walls, for example.

[0032] In the preferred configuration shown in the ac-
companying drawings, the sorting means 5 comprises a
fixed wall 6 separating the reject channel 4a from the
sorting channels 4b, and a plurality of movable bodies
each consisting of two partitions 7; the movable bodies
are selectively shiftable between at least a first and a
second operating positions so as to define said sorting
paths 4b. These bodies 7 therefore are positioned be-
tween the second inlet section 2b and the outlet sections
3b communicating with the coin-collecting containers R
or coin-collecting magazines.

[0033] In detail, in the first operating position of the
movable body the first one of the two partitions 7 is at a
backward location and fully buried in a bottom wall 8 so
that it does not interfere with the path of the coin passing
through the sorting device, thereby enabling passage
thereof; conversely, the second one 7b of the two parti-
tions 7 defines an abutment surface emerging in canti-
levered fashion from the bottom wall 8 so as to intercept
and deviate the coin passing therethrough.

[0034] In the second operating position the movable
bodies are translated by suitable actuating means 11 so
that the first one 7a of the two partitions 7 emerges in
cantilevered fashion from the bottom wall 8 thereby in-
tercepting and deviating the coin along its path; con-
versely, the second one 7b of the two patrtitions 7 further
emerges from the bottom wall 8 from which it moves
away, thereby defining a passage between the bottom
wall itself and the partition. Therefore in this configuration
the coin can cross the passage without being intercepted
by the second partition 7b.

[0035] By adopting the two movable bodies of the
above described type, the validated coins entering sec-
tion 2b can be addressed to three different outlets 3b.
[0036] Intheconfiguration seeninFig. 2 (firstoperating
position of both movable bodies) the coin will be ad-
dressed to the central collecting magazine.

[0037] Should the movable body be brought to its sec-
ond operating position, the coin would be intercepted by
the first partition 7a of the upper movable body and ad-
dressed to the magazine mostly on the right.

[0038] Onthe contrary, should the lower movable body
alone be moved from the configuration seen in Fig. 2 to
the second operating position the coin would be inter-
cepted by the first partition 7a of the lower movable body
and deviated towards the first magazine on the left.
[0039] Therefore, the combination of partitions 7a, 7b
that are alternately activated and deactivated, and con-
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sequently the particular sorting path that is identified, de-
pend on the outlet section towards which the coin must
be addressed.

[0040] The sorting device 1 also has a plurality of pas-
sage detectors 9 adapted to control passage of the coin
at each outlet section 3a and 3b, or at least at the only
outlet sections 3b for coin collection.

[0041] The passage detectors 9 can comprise optical
target sensors or reflection sensors, provided with com-
pensation (via software, for example) of the variations
introduced by possible dirt present therein; alternatively
Hall-effect sensors can be provided.

[0042] Yet alternatively, the passage detectors 9 may
also comprise sensors of the capacitive type.

[0043] Generally, the passage detectors 9 will have
the only function of signalling transit of the coin since in
this step no recognition of the latter is required.

[0044] Also present is a management unit 10 co-oper-
ating with the coin-recognising device G and adapted
both to drive the sorting means 5 through the actuating
means 11, and to receive information from the passage
detectors 9.

[0045] The actuating means 11 by way of example
comprises solenoids or electric motors designed to move
the movable bodies between the two above described
operating positions.

[0046] Inthe preferred configuration herein shown, this
actuating means 11 consists of solenoids piloted by the
management unit 10 depending on an addressing signal
that the management unit 10 receives as an input by the
coin-recognising device G. Following this addressing sig-
nal, solenoids 11 selectively move partitions 7 defining
the correct sorting path 4b that the coin must take for
being addressed to the desired outlet section 3b.
[0047] Following passage of the coin through an outlet
section 3b, the passage detector 9 positioned at this out-
let emits a control signal (occurred passage) that is sent
to the management unit 10. The management unit 10
verifies such a signal and controls its correspondence
with the expected signal (correct addressing of the coin).
[0048] Asviewed from Fig. 1, the management unit 10
is applied onto a support 12 and is connected through
connectors 16 both to the coin-recognising device G from
which it will receive at least information concerning rec-
ognition of the coin for correct addressing of same, and
to other control units of the machinery incorporating the
"token machine" and sorting device.

[0049] The managementunit 10 is also able to monitor
the sorting device 1 with a programmed check and to
detect possible malfunctions, in particular through verifi-
cation of the correct operation of the actuating means 11.
[0050] To this aim, the management unit will be able
to carry out current measurement in the solenoid wind-
ings detecting possible short-circuits, circuit breaks
and/or incomplete or missed mechanical stroke of the
actuator of the solenoid (i.e. malfunctions).

[0051] The sorting device 1 further comprises a sup-
porting frame 13 including a seat 14 designed to house
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the coin-recognising device G. At an intermediate region
of the supporting frame 13, located under the seat 14,
there is a partition 15 in which the inlet sections 2a and
2b of the sorting device 1 are formed and through which
the coin-recognising device G is brought into direct com-
munication with the sorting device 1.

[0052] Allthatis mounted within a machine capable of
dispensing coins.

[0053] The user introduces a coin into the machine,
which coin is recognised by the coin-recognising device
or "token machine" G. If the coin is believed to be non-
valid, it is addressed to the inlet section 2a and directly
to the reject outlet 3a. If on the contrary the coin is valid,
the coin-recognising device G sends an addressing sig-
nal to the management unit 10 for activation of the actu-
ating means 11, i.e. the solenoids. The latter are selec-
tively activated and consequently move the sorting
means 5 depending on the identification parameter,
thereby generating the correct arrangement of partitions
7a, 7b delimiting the correct sorting path 4b, capable of
connecting the second inlet section 2b with the desired
outlet 3b.

[0054] The present invention achieves the intended
purposes.
[0055] Ifthe coin passes through the correct outlet, the

management unit 10 receives the control signal from the
passage detector 9 corresponding to the outlet estab-
lished by the coin-recognising device G, checking correct
addressing of the coin.

[0056] If on the contrary, a mechanical error has oc-
curred, the management unit 10 receives the control sig-
nal fromthe wrong passage detector 9, i.e. the one placed
at an outlet through which no passage of coin was ex-
pected; as a consequence of this, the management unit
10 signals the occurred error to a unit designed for that
function. Signalling of mistakes in sorting enables an ef-
ficient control on the correct addressing of the coins.
[0057] The machine’s arrangement following recep-
tion of the signal of error depends on the design choices
andis beyond the protection field of the presentinvention.
[0058] The passage detectors 9 also have the function
to inform the management unit 10 about the occurred
transit of the coin through the outlet section, so as to be
sure that the coin has completed its path from the coin-
recognising device G to the sorting device. This informa-
tion guarantees that the coin did not stop at some point
inside the machine and that therefore the whole path is
clear and ready for passage of another coin. In addition,
the passage detectors 9 are also able to supply the man-
agement unit 10 with the information concerning the in-
stant at which the coin comes out of the sorting device,
S0 as to optimise and close the operating cycle of the
sorting device 1. Detection of the instant at which the
coinis ready for coming out of the sorting device enables
the operating cycle of the solenoids to be fed back, clos-
ing it typically in advance relative to the timed command
used in the machines currently on the market. This fea-
ture allows an improvement of the whole transit time in
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the coin-recognising device.

[0059] Checking carried out by the management unit
in a programmed and automatic manner prevents the
machinery from going on running in the presence of pos-
sible malfunctions.

Claims

1. A device for sorting coins that have been already
identified comprising at least one inlet section (2a;
2b) adapted to receive a coin of which an identifica-
tion parameter is known, at least two outlet sections
(3a; 3b), sorting means (5) suitable for defining at
least two coin-sorting paths (4a, 4b) between said
inlet section (2a; 2b) and outlet sections (3a; 3b), in
a selective manner depending on the identification
parameter,
characterised in that at least at one outlet section
(3a, 3b) it comprises at least one passage detector
(9) suitable for checking transit of the coin.

2. A device as claimed in claim 1, characterised in
that between said inlet section (2a; 2b) and outlet
sections (3a; 3b) no device is present which is suit-
able for recognition of the coins passing through said
sorting unit (1).

3. A device as claimed in claim 2, characterised in
that it comprises a management unit (10) for man-
agement of the sorting means (5) in order to define
the sorting paths (4a; 4b); said passage detectors
(9) being interlocked with said management unit (10)
to signal transit of the coin.

4. A device as claimed in claim 3, characterised in
that it comprises actuating means (11) to move said
sorting means (5); the management unit (10) oper-
ating said actuating means (11) depending on the
identification parameter, so as to select a given coin-
sorting path (4b).

5. A device as claimed in claim 4, characterised in
that said management unit (10) receives an ad-
dressing signal as an input which is a function of the
identification parameter of the coin, the actuating
means (11) being activated by the management unit
(10) to define the sorting path (4b) and address the
coin to the desired outlet section (3b) determined by
said addressing signal, the passage detector (9)
emitting a control signal corresponding to the outlet
section (3b) passed through by the coin, the man-
agement unit (10) verifying the correct addressing
of the coin through said control signal.

6. A device as claimed in claim 2 or 5, characterised
in that said management unit (10) is suitable for
checking malfunctions present in the device (1) for
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10.

11.

sorting coins, preferably for checking correct opera-
tion of the actuating means (11).

A device as claimed in one of the preceding claims,
characterised in that said sorting means (5) is mov-
able bodies adapted to take at least one first and one
second operating positions for defining different sort-
ing paths (4a, 4b).

A device as claimed in claim 7, characterised in
that said movable bodies comprise at least two sli-
dable partitions (7); in a first operating position of the
movable body, the first slidable partition enables
passage of the coin and the second one inhibits pas-
sage of the coin, while in a second operating position
ofthe movable body the first slidable partition inhibits
passage of the coin and the second one enables
passage of the coin.

A device as claimed in one of the preceding claims,
characterised in that it comprises at least two inlet
sections (2a, 2b) and at least three outlet sections
(3a, 3b), said inlet sections (2a, 2b) comprising a first
inlet (2a) suitable for reception of the coins to be
rejected and a second inlet suitable for reception of
the coins that, being already recognised based on
the identification parameter, are to be sorted, said
outlet sections (3a, 3b) comprising a first outlet (3a)
adapted to be passed through by the coins to be
rejected and directly in connection with the first inlet
(2a) through a reject path (4a) of a preferably fixed
geometry, and at least two outlets (3b), each adapted
to be passed through by a given type of coin that has
been already selected based on the identification pa-
rameter; said sorting means (5) being active be-
tween said second inlet (2a) and said at least two
outlets (3b) for identification of the sorting paths (4b).

A device as claimed in anyone of the preceding
claims, characterised in that it comprises a sup-
porting frame (13) including a seat (14) designed to
house a device (G) suitable for recognition of the
coins and a partition (15), located under said seat
(14) and defining the inlet sections (2a, 2b) of the
sorting device (1), and through which the coin-rec-
ognising device (G) is in direct communication with
the sorting paths (4a, 4b).

A device as claimed in anyone of the preceding
claims, characterised in that the passage detector
(9) is a sensor, an optical sensor of the target or
reflection type for example, each of the outlets (3b)
adapted to be passed through by a valid coin that
has been already recognised being provided with a
respective passage detector (9).
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