1 Device for custom zing and di spensing contactless smart tickets 5
Technical field The present invention concerns a device for automatic

di spensi ng of single disposable tickets and particularly concerns a device
for custom zing and dispensing contactless smart tickets. 10 Background
Machi nes for dispensing disposable tickets, such as paper tickets, usually
store the tickets in the formof rollslor as fanfold paper. According to
these two nethods 15 of storage, the tickets are stuck together in the form
of strips. This syst t VAUA ' .ég) di spense

conti nuously but occugggé%} I%t% gchx spac%é"gJ %gtlilr]:?lo |énrgs%:%ter cuts the

ti cket on request just befora@ntactlesH gwartediakdtortunately, this type of
di spensing 20 nachine is not entirely suitable for di sposable contactl ess
smart tickets called "contactless tickets". Actually, the production
efficiency of contactless tickets is less than that of ordinary disposable
ti cket ss copsbdghi kAU Eheny technology that requires nore precision. The

met hod of Z5 storjng tickets . in continuous rolls dges not _allow for the
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tickets, aBespehdinl td€ lsainglar eqigpabaple Widke€yerand i phetibalngighecked
prior to it being issued to the «clLient and every defective ﬁLcket bei ng
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tickets iaeohease3etbesnaan dakikeesy time of a ticket to the client.

Furtheﬁ re, the storage of tickets in continuous rolls and the |arge
proportion of defective tickets requires a significant volunme wthin the

di spensi ngBaaghirpand

Machines for dispensing disposable tickets, such as
paper tickets, wusually store the tickets in the form of
rolls or as fanfold paper. According to these two methods

15 of storage, the tickets are stuck together in the form of
strips. This system has the advantage of being able to
dispense continuously but occupies a lot of space. A
guillotine cutter cuts the ticket on request just before it
is dispensed. Unfortunately, this type of dispensing

200 machine is not entirely suitable for disposable contactless
smart tickets called "contactless tickets". Actually, the
production efficiency of contactless tickets 1is less than
that of ordinary disposable tickets considering their
technology that requires more precision. The method of

25 storing tickets in continuous rolls does not allow for the
removal of defective tickets during production and thus all
defective tickets, about 5% of the lot, are retained. With
every ticket being checked prior to it being issued to the
client and every defective ticket being directed to a waste

30 storage location, the large proportion of defective tickets
increases the mean delivery time of a ticket to the client.
Furthermore, the storage of tickets in continuous rolls and
the large proportion of defective tickets requires a
significant volume within the dispensing machine.

35 In order to reduce the number of defective tickets,
one solution consists in discarding them before they are

inserted into the dispensing machine. This solution



35 In order to reduce the nunber of defective tickets, one solution
consists in discarding them before they are inserted into the dispensing
machi ne. This solution 2 therefore requires the storage of tickets in the
formof stacks in the dispenser and it al so hel ps overcone space problens.
This type of dispenser exists for dispensing plastic cards or "pol yester”
ti ckets whose physical 5 characteristics? such as the elasticity, are
simlar to that of plastic. The polyester cards or tickets are stored one

by one in siacks 30l ALg,tuslacked ailiey aee . dispensed. Gar talg, systems
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addition, there not exi st any auto
are stored in stacks save a 51gn1f1cant amount of space

compared with a roller dispensing system, they also allow

15 tickets to be reused, i.e. the re-dispensing of tickets

already distributed once, which is impossible when the
tickets are stored in rolls or as fanfold paper.

Unfortunately, these methods for unstacking single

tickets are not suitable for disposable contactless smart

20 paper tickets. Actually, this type of ticket has very

specific physical characteristics compared with ordinary

disposable tickets. Its surface is not flat but is raised

where the chip is located. Furthermore, unlike the plastic

card, the ticket is not elastic enough to fully recover its

25 initial configuration when the pressure exerted on the

ticket is released. Finally, such a ticket may be crinkled

along its axes. There are therefore no dispensing devices

suitable for contactless smart tickets and thus, in

addition, there .do not exist any automatic dispensing

30 devices for contactless smart tickets. As a result,

dispensing as well as customizing contactless smart tickets

currently requires manual intervention.

Summary of the invention

35 This is why the object of the invention is to create
a compact device for automatic dispensing of smart

contactless paper tickets.



30 devices for contactless smart tickets. As a result, dispensing as well
as custom zing contactless smart tickets currently requires nanual
intervention. Sunmary of the invention 35 This is why the object of the
invention is to create a conpact device for automatic di spensing of smart
contactl ess paper tickets. 3 Another object of the invention is to create a
devi ce for dispensing single contactless’ smart paper tickets capable of
programm ng and nmarking every ticket in order to customze it according to
request. 5 The oRheehe®! cbh@citNENHHRN iy ditUtod fAeVi§ectehteCHSHRFIEENG and
automatically dispensing single smart contactless tickets provided with
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suction cu |i. t nst acki ng.and.r emyu of ..a ticket from_the 15
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section of the  dispensing machine according to the_ invention,
the invention, the dispensing device includes a suction cup

i provided with means to control its vacuum and integral with
a movable arm moving along a vertical path, the suction cup
enabling the unstacking and removal of a ticket £from the

15 storage location and carrying it until it rests on a drive
system, and an external antenna adapted to check the
reliability of the ticket i1nitially at the time of
unstacking.

20 Brief description of the drawings

The purposes, objects and characteristics of the
invention will become more apparent from the following
description when taken in conjunction with the accompanying
drawings in which:

( 25 Figure 1 represents a diagrammatic section of the
dispensing machine according to the invention,

Figure 2 represents a diagrammatic section of the
dispensing machine according to the invention during
grasping of the ticket,

30 Figure 3 represents a diagrammatic section of the
dispensing machine according to the invention during
unstacking of the ticket,

Figure 4 represents a diagrammatic section of the
dispensing machine according to the invention during

35 release of the ticket,

Figure 5 is a diagrammatic section of the ticket
guiding table,



Figure 2 represents a diagrammatic section of the dispensing nmachine
according to the invention during grasping of the ticket, 30 Figure 3

represents a diagrammtic section of the

the invention during unstacking of the ticket, Figure 4 represents a

di agrammati c section of the
during 35 release of the ticket,
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Figure45 Is a diagrammatic section of the
guiding table, 4 Figure 6 represents the marking of the ticket
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contactless smart tickets include an antenna and a unit or
a chip connected to the antenna. The stack of tickets rests
on the two edges or bosses 16 of the cassette 10. Between
the bosses 16, a flapper opening allows the tickets to pass
through. The dispensing machine includes a carriage
consisting of a movable arm 31 moving along a vertical path
on which a suction cup 20 is fixed. A table, not shown in
the figure, on which an antenna is engraved, has an opening
at 1its center adapted for the suction cup 20 to pass
through. Two parallel smooth belts 40 supported and driven
each by two pulleys 42, which are themselves driven by a
motor, are placed parallel to the edges of the table so as
to enclose the table. The antenna 24 1is placed at the
periphery of the table so as to enclose the opening located
at its center. According to a variant, the antenna is fixed
to the movable arm 31 and the opening in the table allows
the suction cup 20 and the antenna 24 to pass through. The
antenna 24 is connected to at least one microprocessor not
shown in the figures and equipped with a memory. The two
belts constitute driving means for the tickets and are
placed under the stack of tickets parallel to the plane of
the tickets. Two rollers 44 press on the recesses of the
parallel belts 40 just next to the pulleys 42. The arm 31
is set in motion by a lifting/lowering mechanism made up
mainly of a plate 32, a column 33 attached to the plate, a
motor assembly 36, a crankshaft 35 and a connecting rod 34.

The arm 31 is guided along its vertical path by the column



notor, are placed parallel to the edges of the table so as to enclose the
table. The antenna 24 is placed at the periphery of the table so as to
encl ose the opening |located 25 at its center. According to a variant, the
antenna is fixed to the novable arm 31 and the opening in the table allows
the suction cup 20 and the antenna 24 toSpass t hrough. The antenna 24 is
connected to at | east one m croprocessornot shown in the figures and

equi pped with a nenory. The two 30 belts constitute driving nmeans for the
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formulates his/her request via a communicating interface
15 with the dispensing machine’s microprocessor. According to
figure 2, the suction cup 20 and the arm 31 are set in
motion and when the suction cup comes in contact with the
first ticket 13, it compresses itself while letting the air
escape from the side of the suction cup as it cannot be
20 removed by the internal valve 26 that is closed. While the
crankshaft 35 passes the top dead center and the motor 36
continues to rotate, the suction cup tends to decompress
itself and thus creates a vacuum, which drags the ticket 13
downwards. The ticket 13 first held by the bosses 16 of the
25 cassette loses its shape, as shown in figure 3 and ends up
coming out of the cassette. The suction cup 20 on which the
ticket 13 is held and the arm continue their downward
movement until the spring 28 1is compressed on the stop 38
of the plate 32 as shown in figure 4. When the spring 28 is
30 compressed, the wvalve is driven upwards and lets the air
into the suction cup as it opens up thereby releasing the
vacuum from it which in turn releases the ticket.
According to figure 5, which represents a
diagrammatic section according to a plane perpendicular to
35 the sectional planes of figures 1 to 4, the belts 40 are
parallel and located around the table 30 so that they are
supported. The table 30 consists of a groove 39 in which



notion and when the suction cup cones in contact with the first ticket 13,
It conpresses itself while letting the air escape fromthe side of the
suction cup as it cannot be 20 renoved by the internal valve 26 that is
closed. Wiile the crankshaft 35 passes the top dead center and the notor 36
continues to rotate, the suction cup tends to deconpress itself and thus
creates a vacuum which drags the ticket®13 downwards. The ticket 13 first
hel d by the bosses 16 of the 25 cassette | oses its shape, as shown in figure
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protocol programmed in the microprocessor, which manages
15 the communication and data exchange between the disposable
contactless smart ticket and the antenna. If the ticket
communicates, the microprocessor transmits a message to the
motor driving the pulleys, which then rotate in a direction
that makes the belts 40 rotate according to a movement that
20 feeds the ticket into a printer 50. The free rollers 44
press on the belts 40 to lay the ticket flat and ensure
that it is fed. The printer in turn drives the ticket and
marks it with graphical information in order to customize
or number it. The speed differential between the belts and
25 the printer, if any, is compensated by the sliding of the
ticket on the smooth belts. The ticket is printed by a
standard thermal printer.
Once the ticket 1is printed, it is put back by the
printer on the belts 40. The ticket is then re-checked by
30 the antenna, then electronically programmed by the antenna
that receives its instructions from the microprocessor to
complete the customization. For this, digital data 1is
transmitted by the antenna 24 and the ticket’s antenna to
the chip of the ticket by means of the communication
35 protocel. The digital data transmitted is adapted to the
type of use of the ticket and possibly the user’s request

via the communicating interface connected to the



therefore determine the reliability of the ticket. The checking operation

I S possible thanks to a communi cation protocol progranmed in the

m croprocessor, which nanages 15 the communi cati on and data exchange between
t he di sposable contactless smart ticket and the antenna. If the ticket
comuni cates, the mcroprocessor transmts a nessage to the notor driving
the pulleys, which then rotate in a direétion that nakes the belts 40
rotate according to a novenent that 20 feeds the ticket into a printer 50.
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distributed to the cli"ent. The antenna then transmts to
unstacking and at the time of programming, if a
communication error is detected, the antenna transmits the

15 information to the microprocessor so that the printer
ejects the ticket to a tray loccated downstream of the
printer where all vrejected tickets are automatically
stored. This arrangement helps do away with a switch system
and improves the compactness of the product.

20 As shown in figures 1 to 7, the plate 32 is guided
during travel by two pins 37 with the help of a mechanism
not shown in the figure for an embodiment with two ticket
cassettes. This non limiting characteristic of the
invention enables the carriage to be moved horizontally and

25 positioned in front of another cassette when the first
cassette 1is empty or otherwise wunavailable. However,
according to a variant of the embodiment of the invention,
the ticket-dispensing machine is equipped with two
cassettes and two identical carriages as described

30 previously, each carriage being stationary and designed to
extract the tickets from one of the two cassettes.
Preferably but not necessarily, the cassettes of this
invention are secure and reusable. They are refilled in a
secure workshop. At the time of their closure they are set

35 to allow only one insertion into the ticket-dispensing
machine. A lead seal, or any other eguivalent method,

ensures that the cassette 1is not opened during its duty



the m croprocessor a notor control nessage for driving the pulleys, which
then rotate in a direction that nakes the belts 40 rotate with a novenent
that takes the ticket 10 towards the dispensing outlet |ocated on the side
opposite the printer as shown in figure 7. During checks that are carried
out at the tinme of unstacking and at the time of programmng, if a

communi cation error is detected, the ant®&nna transnmits the 15 information to
the m croprocessor so that the printer ejects the ticket to a tray |ocated
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According to an embodiment with two cassettes, the
ticket dispensing machine uses all tickets from the first
15 cassette and when the latter 1is empty the dispensing
automatically switches over to the second cassette. A light
indication informs the maintenance personnel of the
condition of the cassettes: in operation, empty or faulty.

The ticket-dispensing machine according to the

20 invention has the advantage of ©being able to adapt
themselves to various client interface systems commercially
available. Furthermore, the communicaticon protocol
programmed in the microprocessor is capable of
communicating through a computer, a network, a modem or

25 even in a standalone manner.

The ticket-dispensing machine according to the
invention has the advantage of being small in size, in the
order of 400 mm X 200 mm X 150 mm. Thus, it can easily be
integrated with ordinary disposable ticket dispensing

30 machines without major modifications to these or can even
be placed on a desk.

In addition, the invention can be adapted to tickets
of different shapes and materials, with chips of wvarious
sizes without having to be modified. The invention may be

35 applied particularly to “tag” type tickets and/or “RFID”

(Radio Frequency Identification) tickets.



| ocked when they are being transported, making it difficult to extract the
tickets without visible danage. When it is inserted into the

ti cket-di spensi ng machi ne, the cassette 5 will be unlocked and its fl apper
wi Il open enabling the tickets to be dispensed. Then, when the cassette is
removed fromthe dispensing nmachine, its flapper will be | ocked again but
will be disarnmed, preventing it frombeithg reopened and therefore
reinserted into the ticket 10 dispensing machine. In this way, it is not
possible to rei a casse th L5 €M) f - f ul r enpvedfor
unavail ability. 2@%@?{& n @%éo ?r}ll%enb%%l??rzﬁt n%%sﬁ%\%ol%éassgpggs, ,(tgﬁe qthlecket
dispensinglﬁﬁ@MtWQHﬁﬁﬁﬁé%qtﬁi%@%?saF?omhﬂ%§QMrﬂﬂedJEEEa?@eﬂﬁénéﬁdfﬁﬁbn t he
latter is amply te cHShenss NgoadhabiBined IdarsWd CRESroyLamheat Bagseeand
cassette. A light indication.inforns the maintenance personnel of the
condi ti on & SPRESESs &edt iTSp& R T RARS PP F Sl §SL9Srhe

ti cket-di spensi ng machi ne according to the 20 invention has the advantage
of being able to adapt thenselves to various client interface systens
commercially available. Furthernore, the comunication protocol programred
in the mcroprocessor is capable of comunicating through a conputer, a
network, a nodemor 25 even in a standal one nmanner. The ticket-di spensing
machi ne according to the invention has the advantage of being small in
size, in the order of 400 nm X 200 nm X 150 nm Thus, it can easily be
integrated with ordinary disposable ticket dispensing 30 machi nes w t hout
maj or nodifications to these or can even be placed on a desk. In addition,
the invention can be adapted to tickets of different shapes and naterial s,
wi t;h chips of various sizes wthout having to be nodified. The invention
may be



35 applied particularly to "tag" type tickets and/or "RFID' (Radio
Frequency ldentification) tickets. 9 Thanks to the single dispensing node
of the invention, tickets that are already used may be reinserted into the
cassette so that they can be reprogramred and re- dispensed even if they are
crunpled or have folds. 10 dains 1. A device for custom zation and
automatic dispensing of single smart contactless tickets including a chip
and having stiff and elastic properties provided with nmeans to check the
reliability of tickets and nmeans to custom ze the tickets and including a
renovabl e cassette (10) for storing theid;gkets in the formof a vertical
stack; characterized in that it includes a suction cup (20) provided with
means to control its vacuum and supported by a novable arm (31) noving.

al ong a vertical, pat h, said ti.o cuy nabling_the unstacki nd renoval
of the end ti ck&' (815331&‘”6?& tﬁogs#‘ﬁsc cﬁlfg%ggﬁi g" e-ﬁ'ﬁga %lccaéjls(g&r%q‘g%gg P?r st

hol di ng saigdrgilekedmant opposat lpesses ckiéy, iveilddihgkat daepnandefaivipg and
then com ng out of said cassette after passing between said opposed bosses,
sai d suctioptdff @nd alaptds Propersiesypreyided rekths mapng O Vesfstds and

an_ext ernal &%&%ﬁ&ii&é‘l)off ac‘i%&te%g_ ERdCB&E‘é{?ﬁt Eg EEELARI 1d tohefeSAld o e
initially at e ti of unstacki ng.” 2. e device accordingto cfaim'l, in
whi ch sai d nemindingr acustronkblagesasaktd ciddt) (£b3) sicnelingetlee tdicoketls gni nt er
(50) to print custom zed gra hical information on said ticket. 3. The device
accordi ng t &8 o™ Ofr B2 YeFhiGht HAa%Kid drive means directs said ticket

ei ther towards S@AfafteHiokdOrint aMaRdsia SiaRsi ray Jditibel eshed figgkets

or towards a dispensing outlet.
provided with means to control its vacuum and supported by a
movable arm ({31} moving along a vertical path, said suction
cup enabling the unstacking and removal of the end ticket (13)
of the stack from said removable cassette by first holding
said ticket by opposed bosses (16), said ticket being deformed
and then coming out of said cassette after passing between
sald opposed bosses, said suction cup carrying said ticket
until it rests on a drive system, and an external antenna (24}
adapted to check the reliability of said ticket initially at
the time of unstacking.

2. The device according to claim 1, in which said means
for customizing said ticket (13) include a thermal printer
(50} to print customized graphical information on said ticket,

3. The device according to claim 1 or 2, in which said
drive means directs said ticket either towards said printer or
towards a storage tray for rejected tickets or towards a
dispensing outlet,

4. The device according to any one of claims 1 to 3, in
which said ticket rests on said drive means for being checked
and electronically programmed.

5. The device according to any one of claims 1 to 4, in
which said external antenna {24) of the ticket is connected to

a microprocessor provided with a memory.



4. The device according to any one of clains 1 to 3, in which said ticket
rests on said drive neans for being checked and electronically programred.
5. The device according to any one of ghains 1 to 4, in which said external
antenna (24) of the ticket is connected to a mcroprocessor provided with a
menory. 11 6. The device according to claim5, in which said ticket is

el ectronically programmed and its custom zation is finalized by an external
user through a comunicating interface connected to said m croprocessor,
which transmts data to the chip of the ticket via said external antenna
(24) and an anfenrfheofdeviget iackerdinginke céaidmcbmmiihi ¥Aichn Saphottdcket

Clarm 1 108, iR R P eluranal oV Bhnct o) Cheran 2B (LEf ©)

clains 1 tolg, iC er nal ant énna k&t t hat

does not c@imdlieatie, biyhe dn Ckaitdrhaaut ol calhrsughr eet edcdromaridatingi d
storage tray that stores all rejected tickets. 8 The device according to
any one of dpZerfatet Fopnechedyichsaat d MHGFIBFeceFIRy -31yhishd inpdsmifs

transl ation a r ) §C ksh ( ?gg?cgnﬂﬁ%t'n 3

assenbl y. 9Fg¥ﬁet eV|%écg§ oP iggatggg%%toﬁgao clalns E{oqg&%ﬁﬁg éﬁf%h
sai d suctiomneupap20pnienmguigfpedhei t hieketal whan28) kepta ctaswohitmptdonpring
(28) to control its vacuum 10.. The devi ce according to any one of clains 1
to 19, in \BFOERTE iBr?%ﬁﬁmmﬂé(}WEQS§€P¥em{ﬁfBPQQ§eéangped with a flapper

that remains cl gsednandidwicddeehitkaisgl ¢ Casseidne iox renberd 1 F£omst hey
di spensing machine. 11. The device according’to any one of clains 1 to 10,
in which t Mhichntifciskadsestmrnal jakemnias (d4papetetishkaetticket that does
not communicate, the ticket is automatically directed towards
sald storage tray that stores all rejected tickets.
8. The device according to any one of claims 1 te 7, in
which said movable arm (31) is driven in translation by a

motor {36), crankshaft (35) and connecting rod (34) assembly.

9. The device according to any one of claims 1 to 8, in
which said suction cup (20) is equipped with a valve (26) kept
closed by a spring (28) to control its vacuum.

10. The device acceording to any one of claims 1 to 19, in
which said removable cassette (10) is equipped with a flapper
that remains closed and locked when said cassette is removed
from the dispensing machine,

11. The device according to any one of claims 1 to 10, in

which the contactless smart ticket is a paper ticket



