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(567)  The present invention relates to a device for
checking banknotes (1) which comprises: a container (2)
where are defined a first opening (3) for inserting at least
one banknote (T), and a second opening (4) for inserting
at least one banknote (T); moving means (7a, 7b, 8, 9,
10, 11, 12) for carrying, in use, at least one banknote (T),
which is inserted in the first opening (3), to an operative
zone placed in the container (2) and from said operative
zone to the second opening (4) or to the first opening (3),

IMPROVED DEVICE FOR CHECKING BANKNOTES

and for carrying, in use, at least one banknote (T), which
is inserted in the second opening (4), to said operative
zone and from said operative zone to the first opening
(3) or to the second opening (4); and first sensor means
(17, 18) for detecting at least one characteristic of the at
least one banknote (T) in said operative zone and for
ascertaining the value of said at least one banknote (T)
and/or whether said at least one banknote (T) is genuine
or counterfeit based on said at least one characteristic.
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Description

[0001] Thisinvention relates to animproved device for
checking banknotes.

[0002] Specifically, the invention proposed here re-
lates to a device designed to check the authenticity of
banknotes and, if necessary, also their value.

[0003] There are currently various types of devices for
checking banknotes provided with various electronic
components designed for carrying out one or more con-
trols on the banknotes, in order to check their authenticity
and in some cases also their value.

[0004] The aforementioned electronic components
may comprise, for example, UV sensors for checking the
presence and the positioning of ultraviolet inks, that is,
UV markings, magnetic sensors for detecting the pres-
ence and the positioning of magnetic inks and metal
wires, infrared sensors for checking the presence of inks
sensitive to infrared rays and sensors (normally, pulsing
LED transceivers and infrared sensors) for measuring
the size and/or thickness of the banknotes.

[0005] The most sophisticated devices for checking
banknotes are also able to measure the reaction of the
various components of the banknote to the rays of differ-
ent wavelengths emitted by the device itself.

[0006] The devices presenton the market for checking
banknotes have different shapes, sizes and also operat-
ing principles.

[0007] For example, the devices for checking ban-
knotes that comprise an external case, that is, a contain-
er, in which a through opening is defined for the insertion
of the banknotes to be tested, are very common.
[0008] A system for dragging the banknotes through
the aforementioned through-opening and one or more
sensors operating in such a way as to perform one or
more authenticity checks on each banknote passing
through the through-opening are provided inside the con-
tainer.

[0009] However, the current devices for checking ban-
knotes show a certain inconvenience of use, especially
in the case of use by cashiers, that is to say, those indi-
viduals who are responsible for receiving payments from
customers and, if necessary, returning the change in the
form of banknotes and/or coins.

[0010] The aim of the invention is to overcome the
aforementioned problems of the prior art.

[0011] Another aim of the invention is to provide a de-
vice for checking banknotes that is convenient to use,
especially in commercial establishments, in particular at
the locations of the persons in charge of collecting pay-
ments from customers.

[0012] A further aim of the invention is to provide a
device for checking banknotes that is effective in detect-
ing the authenticity, and possibly also the value, of ban-
knotes.

[0013] Another aim of the invention is to provide a de-
vice for checking banknotes thatis relatively inexpensive.
[0014] The specific object of the invention is therefore
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a device for checking banknotes comprising: a container
in which are defined a first opening for inserting at least
one banknote, and a second opening for inserting at least
one banknote; moving means for carrying, in use, at least
one banknote, which is inserted in the first opening, to
an operative zone placed in the container and from said
operative zone to the second opening or to the first open-
ing, and for carrying, in use, at least one banknote (T),
which is inserted in the second opening, to said operative
zone and from said operative zone to the first opening or
to the second opening; and first sensor means for de-
tecting at least one characteristic of the at least one ban-
knote in said operative zone and for ascertaining the val-
ue of said at least one banknote and/or whether said at
least one banknote is genuine or counterfeit based on
said at least one characteristic.

[0015] Preferred embodiments are defined in the de-
pendent claims.

[0016] Characteristics and advantages will become
more obvious from the following description of preferred
but not exclusive embodiments illustrated, purely by way
of non-limiting example, in the accompanying drawings,
wherein:

- Figure 1isanaxonometric view of a device for check-
ing banknotes according to the invention, in a first
operating mode;

- Figure 2 is a cross-section view through the line B-
B of Figure 1;

- Figure 3 is a cross-section view through the line A-
A of Figure 1;

- Figure 4 is an axonometric view of the device shown
in Figure 1, in a second operating mode;

- Figure 5 is a cross-section view through the line D-
D of Figure 4; and

- Figure 6 is a cross-section view through the line C-
C of Figure 4.

[0017] With reference to accompanying drawings, a
device for checking banknotes according to the invention
has been indicated in its entirety with the reference nu-
meral 1.

[0018] The device for checking banknotes 1 comprises
an outer container 2 in which a first opening 3 for inserting
and extracting a banknote T and a second opening 4 for
inserting and extracting a banknote T are provided.
[0019] In particular, the first opening 3 and the second
opening 4 are formed, respectively, at a first side 5 and
a second side 6 of the outer container 2, opposite to the
first side 5.

[0020] According to the accompanying drawings, the
outer container 2 has a parallelepiped shape; however,
according to further variants of the invention, it can also
adopt shapes different from that shown in the drawings.
[0021] Inside the outer container 2, between the first
opening 3 and the second opening 4, there is a pair of
conveyor belts 7a, 7b parallel to each other and both
mounted on a first shaft 8 and a second shaft 9.
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[0022] The first shaft 8 and the second shaft 9 are also
parallel to each other and mounted, respectively, at the
first opening 3 and the second opening 4 in a rotatable
manner about their respective axes.

[0023] For the movement of the conveyor belts 7a, 7b
an electric motor 10 of reduced power is provided con-
nected to the first shaft 8 by means of a connecting belt
11, so as to be able to rotate it about its axis in both
directions of rotation, thus setting in motion the pair of
conveyor belts 7a, 7b in one direction, that is, from the
first opening 3 towards the second opening 4, or in the
other direction, that is, from the second opening 4 to-
wards the first opening 3.

[0024] Above the conveyor belts 7a, 7b there is a plu-
rality of rollers 12 directed parallel to the first shaft 8 and
to the second shaft 9 and idly rotatable about their re-
spective axes, in such a way that the banknote T carried
by the conveyor belts 7a, 7b remains adherent to the
latter.

[0025] The aforesaid rollers 12 are evenly distributed
over the entire length of the conveyor belts 7a, 7b.
[0026] A pressing system (not shown in the drawings)
acting on the plurality of rollers 12 can also be provided
in the device for checking banknotes 1 in such a way as
to push them, constantly, against the underlying convey-
or belts 7a, 7b, in order to favour the adhesion of the
banknote T to the latter and therefore the relative trans-
port.

[0027] According to further possible embodiments of
the invention, not shown in the accompanying drawings,
the aforementioned conveyor belts 7a, 7b and the plu-
rality of rollers 12 can be replaced with other movement
systems suitable to allow the transport of a banknote T
from the first opening 3 to the second opening 4 and from
the second opening 4 to the first opening 3.

[0028] A first pair of presence sensors 13, 14, for ex-
ample of the infrared type, is also provided at the first
opening 3, for detecting the insertion of a banknote T in
the first opening 3.

[0029] In the specific case shown in the accompanying
drawings, the two sensors of the first pair of presence
sensors 13, 14 are arranged, respectively, above and
below the first opening 3.

[0030] The first pair of presence sensors 13, 14 is op-
eratively connected to the electric motor 10, in such a
way that when the pair of presence sensors 13, 14 de-
tects the insertion of a banknote T in the first opening 3,
the electric motor 10 automatically comes into operation
by advancing both conveyor belts 7a, 7b according to a
firstdirection F, corresponding to the direction of advance
directed from the first opening 3 towards the second
opening 4 (see Figs. 1-3).

[0031] Similarly, a second pair of presence sensors
15, 16, for example of the infrared type, is provided at
the second opening 4 to detectthe insertion of abanknote
T in the second opening 4.

[0032] Inthe specific case shown in the accompanying
drawings, the sensors of the second pair of presence
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sensors 15, 16 are arranged, respectively, above and
below the second opening 4.

[0033] The second pair of presence sensors 15, 16 is
also operatively connected to the electric motor 10, in
such a way that when this pair of presence sensors 15,
16 detects the insertion of a banknote T in the second
opening 4, the electric motor 10 automatically comes into
operation by advancing both conveyor belts 7a, 7b ac-
cording to a second direction R, corresponding to the
direction of advance directed from the second opening
4 towards the first opening 3 (see Figs. 4-6).

[0034] Inside the outer container 2 there are also one
or more sensors 17, 18, of known type, for detecting one
or more characteristics of the banknote T carried by the
conveyor belts 7a, 7b from the first opening 3 to the sec-
ond opening 4 (see Figs. 1-3) or vice versa, that is, from
the second opening 4 to the firstopening 3 (see Figs. 4-6).
[0035] Specifically, the aforementioned characteristics
are characteristics that allow determination of whether
each banknote T is genuine or counterfeit, and possibly
also the value of the banknote T itself.

[0036] The aforementioned sensors 17, 18 may com-
prise, for example, magnetic sensors for detecting the
presence of magnetic inks and/or metal wires in the ban-
knotes T, and/or sensors which use ultraviolet rays (UV),
normally composed of a transmitter and a receiver of UV
radiation, for detecting any inks with fluorescent phos-
phors in the banknotes T, and/or sensors which use in-
frared rays (IR), normally composed of a transmitter and
a receiver of IR rays, for detecting in the banknotes T
both the inks that reflect the infrared light and those that
instead absorb said light becoming black, and/or sensors
that use the reflected white light, for identifying the details
of the printing not conforming to the original, and the
transmitted white light for checking the presence of the
normal components of the banknote T visible only with
backlight.

[0037] The sensors 17, 18 may also include detectors
capable of subjecting the banknote T to a wide spectrum
of electromagnetic radiation and detecting how the var-
ious components thereof react to the various wave-
lengths emitted, thus making it possible to accurately
identify the composition of the various substances
present in the banknote T itself.

[0038] The same sensors 17, 18 may also comprise
devices for detecting one or more surface dimensions
(for example, length, width and/or diagonal) and/or the
thickness of the banknotes T, in order to check their au-
thenticity and/or value.

[0039] The aforementioned sensors 17, 18 are ar-
ranged inside the outer container 2 in positions such as
to be able to emit radiation, if provided for by their oper-
ation, on each banknote T that transits on the conveyor
belts 7a, 7b from the first opening 3 to the second opening
4 or from the second opening 4 to the first opening 3.
[0040] Since the aforementioned sensors 17, 18 are
of known type, it is considered unnecessary to provide
here further technical details about their structure and
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their operation.

[0041] Insidethe outer container 2 thereisalsoanelec-
tronic control board 19 for controlling and coordinating
the operation of the first pair of presence sensors 13, 14,
of the second pair of presence sensors 15, 16, of the
electric motor 10 and of the sensors 17, 18 for detecting
the authenticity and/or the value of the banknotes T.
[0042] For this reason, the first pair of presence sen-
sors 13, 14, the second pair of presence sensors 15, 16,
the electric motor 10 and also the sensors 17, 18 for
detecting the authenticity and/or the value of the ban-
knotes T are operatively connected, directly or indirectly,
to the electronic control board 19.

[0043] The same electronic control board 19 also al-
lows coordination of the operation of the first pair of pres-
ence sensors 13, 14 and of the second pair of presence
sensors 15, 16, identifying whether the passage of the
banknote T through the two sensors of the first pair of
presence sensors 13, 14 or of the second pair of pres-
ence sensors 15, 16 is due to the insertion of the banknote
T in the device for checking the banknote 1 or to the exit
of the banknote T from the latter.

[0044] Specifically, when the banknote T is inserted
into the first opening 3 the electronic control board 19 will
command the activation of the electric motor 10 so as to
advance the conveyor belts 7a, 7b with the relative ban-
knote T according to the first direction F, and the deac-
tivation of the electric motor 10 when the second pair of
presence sensors 15, 16 detects that the banknote T has
reached the second opening 4 (see Figs. 1-3).

[0045] Similarly, when the banknote T is inserted in the
second opening 4 the electronic control board 19 will
command the activation of the electric motor 10 so as to
advance the conveyor belts 7a, 7b with the relative ban-
knote T in the second direction R, and the deactivation
of the electric motor 10 when the first pair of presence
sensors 13, 14 detects that the banknote T has reached
the first opening 3 (see Figs. 4-6).

[0046] It follows therefore that the electric motor 10 is
left running only for the time necessary for the transport
of each banknote T from the first opening 3 to the second
opening 4 or vice versa; this means that the electric motor
10 is not used more than necessary for the correct op-
eration of the device for checking the banknote 1, and in
this way the operating life of the electric motor 10 itself
is possibly increased.

[0047] In the device for checking banknotes 1 there is
also provided a USB socket 20, or other data transfer
socket, operatively connected to the electronic control
board 19, to allow the transfer of data to and from said
device for checking banknotes 1, including the updating
of the relative control software.

[0048] The device for checking banknotes 1 according
to the invention may comprise, in a position visible on
the outer container 2, a display 21 and/or a visual and/or
audible indicator for visually and/or acoustically indicat-
ing whether the banknote T inserted in the first opening
3 or in the second opening 4 is genuine or counterfeit,
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and possibly also for visually indicating the value of the
banknote T itself.

[0049] Alternatively or in addition to the aforemen-
tioned displays 21 and visual and/or audible indicator, a
socket (such as the aforementioned USB socket 20)
and/or a wireless transceiver may be provided in the de-
vice for checking banknotes 1 to allow the cable or wire-
less connection to an external visual and/or audible in-
dicator or display.

[0050] The device for checking banknotes 1 further
comprises an electrical power supply system (not shown)
electrically connected to the electronic control board 19
and an electrical connector (not shown) forming part of
such an electrical power supply system and electrically
connectable to an external electrical outlet (not shown)
by means of an external cable (not shown).

[0051] Accordingto atechnical variant of the invention,
not shown in the accompanying drawings, the aforemen-
tioned power supply system also includes one or more
rechargeable batteries electrically connected both to the
aforementioned electrical connector and to the electronic
control board 19, in such a way that the latter and also
the aforementioned functional components electrically
connected to the electronic control board 19 can receive
the power supply from said one or more rechargeable
batteries even when the electrical connector is not con-
nected to a power outlet.

[0052] According to the operation of the device for
checking banknotes 1, when a banknote T is inserted
into the first opening 3, the first pair of presence sensors
13, 14 sends an electrical insertion signal to the electronic
control board 19, which automatically provides for the
activation of the electric motor 10 in such a way as to
advance the conveyor belts 7a, 7b with the banknote T
according to the first direction F (see Figs. 1-3).

[0053] During the passage of the banknote T from the
first opening 3 to the second opening 4, the aforemen-
tioned sensors 17, 18 carry out all the checks on the
banknote T required to detect its authenticity and/or the
value.

[0054] Subsequently, when the same banknote T ar-
rives at the second opening 4, the second pair of pres-
ence sensors 15, 16 transmits an electrical output signal
to the electronic control board 19, which in turn automat-
ically deactivates the electric motor 10 and then stops
the advancement of the conveyor belts 7a, 7b.

[0055] Similarly, when inserting a banknote T into the
second opening 4, the second pair of presence sensors
15, 16 transmits an electrical insertion signal to the elec-
tronic control board 19, which automatically commands
the activation of the electric motor 10 in such a way as
to advance the conveyor belts 7a, 7b with the banknote
T in the second direction R (see Figs. 4-6).

[0056] During the passage of the banknote T from the
second opening 4 to the first opening 3, the aforemen-
tioned sensors 17, 18 carry out all the checks on the
banknote T required to detect its authenticity and/or the
value.
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[0057] Subsequently, when the same banknote T ar-
rives at the first opening 3, the first pair of presence sen-
sors 13, 14 transmits an electrical output signal to the
electronic control board 19, which in turn automatically
deactivates the electric motor 10 and then stops the ad-
vancement of the conveyor belts 7a, 7b.

[0058] Accordingto a furtherembodiment of the inven-
tion not shown in the accompanying drawings, the elec-
tronic control board 19 can be configured in such a way
that the exit of the banknote T, following the checking by
the sensors 17, 18 for detecting the authenticity and/or
the value, can take place from the same opening 3, 4 in
which the same banknote T has been inserted.

[0059] Again according to this latter embodiment, the
electronic control board 19 can be programmed in such
a way that if the aforementioned sensors 17, 18 detect
that the banknote T is not genuine, the exit of the ban-
knote T from the same opening 3, 4 in which it was in-
serted is arranged by means of the conveyor belts 7a,
7b; in the case of authenticity of the banknote T, the exit
of the latter from the opening opposite to the one in which
it was introduced is, on the other hand, commanded.
[0060] As can be seen from the description above, the
device for checking banknotes 1 is, in addition to being
effective in detecting the authenticity (and possibly also
the value) of the banknotes T, also particularly conven-
ient and useful for carrying out payment operations in the
cash registers of commercial establishments, to ensure
the authenticity of the banknotes delivered by the cus-
tomer to the cashier for the execution of the payment,
and of the banknotes delivered by the cashier to the cus-
tomer for the possible change of the sum paid.

[0061] In fact, thanks to the two-way operation of the
device for checking banknotes 1 described above, the
customer will be able to insert, for example, the ban-
knotes T in the first opening 3, thus allowing the cashier
to withdraw them from the second opening 4, after check-
ing the authenticity by the same device for checking ban-
knotes 1.

[0062] The cashier, in case of return of change, will be
able to insert the banknotes in the second opening 4 fac-
ing him/her, thus allowing the customer to withdraw them
from the first opening 3, after checking the authenticity
by the same device for checking banknotes 1.

[0063] It is understood that the above has been de-
scribed by way of non-limiting example, so that any con-
struction variations should be considered as falling within
the scope of the present technical solution, as described
above and claimed below.

Claims
1. Device for checking banknotes (1) which comprises:
-acontainer (2) where are defined afirstopening

(3) for inserting at least one banknote (T) and a
second opening (4) for inserting at least one
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banknote (T);

- moving means (7a, 7b, 8, 9, 10, 11, 12) for
carrying, in use, atleast one banknote (T), which
isinserted in the first opening (3), to an operative
zone placed in the container (2) and from said
operative zone to the second opening (4) or to
the first opening (3), and for carrying, in use, at
least one banknote (T), which is inserted in the
second opening (4), to said operative zone and
from said operative zone to the first opening (3)
or to the second opening (4);

-first sensor means (17, 18) for detecting atleast
one characteristic of the at least one banknote
(T) in said operative zone and for ascertaining
the value of said at least one banknote (T) and/or
whether said at least one banknote (T) is genu-
ine or counterfeit, based on said at least one
characteristic;

- second sensor means (13, 14) for detecting
the insertion of at least one banknote (T) in the
first opening (3); and

- third sensor means (15, 16) for detecting the
insertion of at least one banknote (T) in the sec-
ond opening (4);

wherein the second sensor means (13, 14) are
configured to also detect the at least partial ex-
iting of at least one banknote (T) from the first
opening (3), and the third sensor means (15, 16)
are configured to also detect the at least partial
exiting of at least one banknote (T) from the sec-
ond opening (4); and

wherein the moving means (7a, 7b, 8, 9, 10, 11,
12) are operatively connected with the second
sensor means (13, 14) and with the third sensor
means (15, 16) such that the stopping of the
moving means (7a, 7b, 8, 9, 10, 11, 12) is auto-
matically executed when said at least one ban-
knote (T) being transported by the moving
means (7a, 7b, 8,9, 10, 11, 12) reaches the first
opening (3) or the second opening (4).

Device for checking banknotes (1) according to claim
1, characterized in that the first opening (3) is
formed at a first side (5) of the container (2) and in
that the second opening (4) is formed at a second
side (6) of the container (2), wherein said first side
(5) and second side (6) are opposite each other.

Device for checking banknotes (1) according to claim
1 or 2, characterized in that the moving means (7a,
7b, 8,9, 10, 11, 12) are operatively connected with
the second sensor means (13, 14) and the third sen-
sor means (15, 16) such that the moving of said ban-
knote (T) from the first opening (3) to said operative
zone and from said operative zone to the second
opening (4) or to the first opening (3) by the moving
means (7a, 7b, 8, 9, 10, 11, 12) is automatically ex-
ecuted when a banknote (T) is inserted in the first
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opening (3), and such that the moving of said ban-
knote (T) from the second opening (4) to said oper-
ative zone and from said operative zone to the first
opening (3) or to the second opening (4) by the mov-
ing means (7a, 7b, 8, 9, 10, 11, 12) is automatically
executed when a banknote (T) is inserted in the sec-
ond opening (4).

Device for checking banknotes (1) according to any
one of preceding claims, characterized in that the
second sensor means (13, 14) or the third sensor
means (15, 16) comprise at least one presence sen-
sor.

Device for checking banknotes (1) according to any
one of preceding claims, characterized in that the
first sensor means (17, 18) comprise at least one
magnetic sensor, and/or at least one sensor using
ultraviolet rays or infrared rays or white light, and/or
atleast one sensor using electromagnetic radiations
with differentwavelengths, and/or atleastone device
for detecting at least one size of the banknote (T).

Device for checking banknotes (1) according to any
one of preceding claims, characterized in that it
comprises a display (21) and/or a visual and/or
acoustic indicator for visually and/or acoustically in-
dicating whether said banknote (T) is genuine or
counterfeit, and/or for visually indicating the value of
said banknote (T).

Device for checking banknotes (1) according to any
one of preceding claims, characterized in that it
comprises a socket and/or a wireless transceiver to
allow, in use, a cable and/or wireless connection with
an external display or with an external visual and/or
acoustic indicator for visually and/or acoustically in-
dicating whether said banknote (T) is genuine or
counterfeit, and/or for visually indicating the value of
said banknote (T).
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