1 Equipnent for transporting chips and chip carrier structure therefor The

present invention relates to equi pnent for transporting chips carrying

information, in particular gam ng chips for casinos and gam ng roons. The
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_ Chips are often stored in trays or racks that conventionally serve as local

L 25 reserves of chips at the money changing desks and/or gaming tables. A rack contains
chips exchanged for cash, for example, or for chips of different face value, etc. It is
also possible to take from a rack the chips necessary to pay a winning play and to
place in a rack chips of losing plays. The number of chips in a rack changes and
conseguently the overall value of the chips in the rack varies.

30 To facilitate tracking the chip content of the rack and in/out movements of
chips, in order to monitor such movements more closely and thereby to combat fraud
more effectively, application WO 97/30414 in the name of the Applicant has already
proposed providing the rack with chip storage columns and with reading and/or
writing means able to communicate with the chips stored in said columns. The

35 reading means include ferrite antennas at the top of the columns or slanted loop
antennas under the columns. By using anti-collision aigorithms, the communication

unit is able to read/write all the chips of one or more stacks of 20 chips.




unit is able to read/wite all the chips of one or nore stacks of 20 chips.
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;‘ 25 identical to or compatible with the first docking station. It is therefore possible in
particular to verify the chip content of the carrier structure when it reaches the place
of use of the chips, for example a gaming table.
The chip transport equipment is advantageously specifically adapted to
t'ransport operations when the place of storage is defined by a secure central store for
30 gaming chips or a vault of a casinc or gaming room or by a teller counter of a casino
or gaming room. It is equally advantageous if the place of use is defined by a change
or gaming fable of a casino or gaming room.
According to an advantageous variant of the chip transport equipment of the
invention the carrier structure takes the form of a closed and optionally lockable
35 enclosure.
Thus the invention uses the carrier structure, which is itself portable, for the

secure transport within a gaming room or a casino of large quantities of chips (in




Thus the invention uses the carrier structure, which is itself portable,
for the secure transport within a gam ng roomor a casino of |arge
gquantities of chips (in 3 practice appropriate to the load that a casino
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and the chips, which are usually placed #Heforehand in sinple plastics
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ks of chi t d deB¥ick |
S et ruct ur o Bpcs sBBidprBronle ioad i o EaskibtofolISP oBficulr potlif o K.
the expl anafembinaton thw&altﬂﬁbrﬁtfulcwf%t rceftee r@!llp%rm‘bldhmet usiiallyhplaced
i nvention, tB@foFéHaﬁdﬁﬁ @ﬂﬁ:ﬂ@biasﬁ%%ﬁt@ﬁé\trabl%) fePrRIsRAirY, Lfgfpé;ﬁ h‘@'é Iiﬁ)é eé%%ack of

carrier StI’UC{ ure has a gsa]pqp base adapte to rece|ve

chips in pard #ropnd BN SRR iRsn¥ithaitinaning de prayide the &arks sarmediy tb%ﬁ?"@r 10
structuse i sstagbtandt @il qeadifig atestisp chst Killl BESRINYE apbalefBii theMbinbiarl iof ¥hof

st acked racks hips in parallel colums. In one particular
vari ant theng’éq?% 'P" °§F1ﬁd8‘f '8n| s adapted to receive two stacks of chip
racks di sposed onelroa pegfetied Bd@Odmenaoﬁﬁmnmmmg, {her ghig tramspostsdcriperit ds sai d
pl ane base a i} f
Phe carri or oy acenearnial baeh fcilEghas o' fing Se SRR stcelest s o
the carrier 9p® lﬁe%Pfachnnéutm@éaI@! celvpngbine ODEdlaﬂBBthfsﬁ‘G ipMentiond the sawiebase
and adapt ed §@udtiel @ssd\ﬁdmgeag&y Cb'dab%@lkﬁ) @ét«é.aehat %ysp%nbhﬁﬁraﬁgn%ﬁs&gkéf us
orta

the carrier _structure,is artanged, i ni ng trans

croupi er, tor%?%«?ﬁf? raé:kssoéc‘iﬁ'fpé '?'r%ﬁ@%r@ g'a P {Qnef ‘l‘fﬁ?‘é@fovqr@"ﬁﬂlﬁ)c%’lﬁ'%s
mﬁch ﬁr eat er striuretiiadapted to rkesive ibe Staicks bh&lﬁmﬂks@iﬁpbg@d MQ & é&l&ﬂ%ée ok0

T t t t
cast one. r cBqecpiaiig BaREEA Falbndd o (ol BRHE FasRASARBRGR BiY oplite B58nF cii o

in the sanefatdheiArpupier slansporting thei geerieri struptwre.i T fagilitate fomdingt arainunloading
i dent i fygi nngllﬂﬁ r%ﬂsﬁhé"&gr‘r@i‘ strucﬂu:@rar i dé%”a Féﬁﬂ&famermi §i&50sbASR < \é\?d b\fné)Ba cg]l 0

chip. Accor to.a firs optical rea use
the chip 25299 a9apied to %’Eﬁf?ﬁ?r%ﬁfa%fwtfﬁ@‘ﬁ ﬁﬂﬂéﬁ?lcbkﬁ’s t'@%lf epniain.| dwsttheparmicead
st St lj on :c s oftridngret igparramged, whilst Eh‘gm@ﬁgﬂfaihsﬁbﬂélﬂémﬁaﬁ Qbumér ad ﬁr@wfl@aéj
coded i nfor C ms _or

Accor di ng tg%érlfg%]ﬁ%r?]s% %g%gahf’ﬁ'gh@iﬁﬁs*%@oﬁ?'ﬁﬁt mygﬁ GeeRE %%{H(i%)ra%ed
in the chip d$@ﬂbp®mthe@up\mﬁmm97/!36414:1vent|on said at |east one read
statiopgis of the $Qs tcﬁﬁetr%%gn%qu@n?&ﬂtd?%é qﬁ\%nhg]? agvéi&géb%g@ymélsggsot{ on

adapted to read coded ~
el ectroni c cieAstupre regg sfatign pdapled Gﬂw@ﬁde@ﬁieﬁt'aﬁorfﬁﬁlmnt #yeanhsthyip imtheudes

a read or reggthavcolunrlBi tstalck\(?ifléﬁipeglnaﬁhrﬂﬂﬂéloﬂfo?ﬁﬁﬁérpmenmyﬁﬂa tﬁ@‘%hﬁa" aﬁE%:e

ant ennas and. Lt al oc n ect th a mcroprocessor.
vari ant of twg‘”@ﬁ‘ﬁ?ﬁ [%95 ﬁ‘%\’% 1JttP’%]‘:}!'w'Phe i nvention with an RFI D
According to a first way of reading chips (optical reading) used in the chip
25 transport equipment of the invention, said at least one read station is of the type with
a video camera or cameras oriented to read coded information on the edge of chips
stored in columns or stacks.
According to another way of reading chips (contactless RFID reading) used
in the chip transport equipment of the invention, said at least one read station is of the
30 type with RFID contactless radio-frequency reception adapted to read coded
information in @ memory of a chip with an electronic circuit. Said at least one read
station advantageously includes a read or read/write unit including an analog section
with one or more antennas and a digital processing section with a microprocessor.
In a variant of the chip transport equipment of the invention with an RFID
35 reading station, the [atter is of the type with at least one wide-loop antenna adapted to
be disposed facing the tops of the columns and stacks of chips present in said carrier
structure, said antenna being either totally integrated into the docking station or the




35 reading station, the latter is of the type with at | east one w de-I| oop
antenna adapted to | be disposed facing the tops of the columms and stacks
of chips present in said carrier structure, said antenna being either
totally integrated into the docking station or the 4 <carrier structure or
di vi ded between the docking station and tfie carrier structure. The
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store in particular the identification of the carrier structure and/or the content and/or
25 the inventory of at least one batch of chips or of all of the chips present in the carrier
structure. The label circuit is advantageously attached to an external face of said
plane base of the carrier structure so as to be able to communicate with a docking
station or a read or read/write station that is independent and portable or associated
with a gaming, cash or change table or with a chip sorter or with any other casino or
30 gaming room equipment.

The invention also relates to diverse variants of a chip carrier structure with
integrated antenna(s) for gaming chip transport equipment of the invention defined
hereinabove.

The invention also relates to diverse variants of a chip carrier structure with a

35 label circuit for gaming chip transport equipment of the invention defined
hereinabove.

Other objects, features and advantages of the present invention will become




The invention also relates to diverse variants of a chip carrier structure
with a 35 label circuit for gamng chip transport equi pnment of the

i nvention defined hereinabove. O her objects, features and advant ages of
the present invention will becone 5 apparent on reading the follow ng
description wth reference to the appendegl draw ngs of a preferred
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art. Thg stojggR aﬁﬁgfe’dqaﬁcmmg tg%w GSoqphhﬁrgchz #brﬁ]niﬁé ggigilglnc%l
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disposed to place the columns 26 of chips perpendicular to the plane of the partition
25 13 for reasons connected with reading the chips 24 that will become apparent later.
The racks 16 have separator walls to define therein sections 27 for storing chips (not
shown in the figure) and having the general shape of a trough with a U-shaped
bottom. This is known in the art. The storage sections may be column sections when
they extend horizontally or quasi-horizontally, as is the case of the sections 27 of the
30 carrier structure 10 described here (figure 2 shows columns 26 of ten chips 24
(instead of 20) for convenience and to clarify the drawing), or stack sections when
they extend vertically, as in the case of vertical dispenser racks {conforming to a
different embodiment of the invention that is not shown).
The carrier structure also has a lid 14 shown open and removed from the
35 plane base 12. The lid 14 has the general shape of a parallelepiped open at the
bottom with four lateral faces 18a, 18b, 20a and 20b and an upper face 22 through
which passes an opening 23 to allow the handle 15 to project from the lid 14 when the
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25 electronic circuit 36 whereof the memory contains coded information specific to the
chip to enable it to be identified and authenticated by an appropriate unit (a reading
unit or a read/write unit operating in read mode). In the simplest version, the
electronic circuits (not shown) of the chips are of the microcircuit type and equipped
with a non-reprogrammable memory (for example of the PROM type) with a unique

30 identification code on 32 bits or 64 bits generally comprising the serial number of the
chip or the chip batch (jits face value and other information concerning the chip such
as the casino name, etc. may be stored in a database external to the chips, accessed
by means of the serial number of the chip or the batch number). Whichever type of
memory is used in the chip, the identification electronic circuit 36 of the chip further

35 comprises a sender/receiver with a peripheral circular coil antenna that is also
embedded in the chip and adapted to be energized by inductive coupling from the
external antenna of the read station or the read/write station (in the present example
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The structure and the mode of fabrication of the chips with an electronic
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the application EP-A-0694872 in the name of the Applicant describes several types of

35 chip structures usable in the context of the present invention.
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necessary for correct operation of the electronic circuit of the chip and therefore
depend on the inductance, the geometry of the antenna and the antenna current. The
faces of the chips 24 integrating the coils of the electronic circuits 36 are preferably
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In some cases, and in particular in the case of carrier structures of large
capacity, with five and six layers of stacked racks 16, to improve the reliability of
reading the chips it is advantageous to provide a plurality of antennas in parallel
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35 way of non-limiting example, figure 3 shows a variant of the figure 2 carrier structure
in which the antenna 32 is replaced by two antennas 58 and 59 connected electrically
in parallel, each having three individual loops of which only the loops 60 and 62
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room equipment.

Of course, without departing from the scope of the present invention, the
shape, number, disposition and location of the antennas of the carrier structure
and/or their individual loops and of the interface with the docking station are liable to

30 be adapted as a function of fabrication constraints and/or diverse specifications
indicated by casino operators. Similarly, it is possible within the context of the
invention to read/write the memory of the label circuit by means of a simple electrical
connection.

Neither is the invention limited to chip transport equipment with a carrier

35 structure integrating all the individual loops of wide-loop antennas, which, in variants
of the invention that are not shown, are totally or partly integrated into the docking
station, appropriately disposed in parallel planes in the case of a plurality of individual




shape, nunber, disposition and |ocation of the antennas of the carrier
structure and/or their individual |oops and of the interface with the
docking station are liable to 30 be adapted as a function of fabrication
constraints and/ or diverse specifications indicated by casino operators.
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gam ng chips, in particular between a place of storage and at |east one
pl ace of use, said equipnent including a novable structure (10) carrying
chips (24) arranged in 5 colums (26) or stacks and at |east one first
docking station (28) for the carrier structure (10) in said place of
storage, said docking station (28) integrating all or part of at |east one
station (30) for reading the coded information carried by the chips (24)
of at |east one colum (26) or stack t(blgcﬁ{ngrm' ne or verify the content of
at least one batch of chips present i : carrier structure (10), in
particul ar to draw .upddipmest ©r&ersporingaehips oaritieg podaddintephatian, irChaticular
transport eogdRing HhigdC fi t | | | |
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clains 1 to 4, chgrggierized in that, said iEé}ace of use is defined by a

b

change or ganing t Ipdfangport £grinment acRaring, t¢ glgim 1pehasactedized if'r‘%ﬁ’fﬁ%@rt
gﬁui pmﬁnt acaamkttigngatian 28y iscadaptdd td\@eterrnﬁnfdi' mv@tfwhﬁ?contﬁhwf?ﬂtcﬁrpbz(enb : In
that the car L : s.the.formo osed, a optional Iy
| ockabl e enc‘F'Jgg%'?tgﬁ ﬂ&ﬁ%%h:gﬂ)étﬁ‘r%uﬁégort 'negaien'%‘ﬁ%rnt? Jéﬂ@é’ﬁa‘?rﬁ% Cp%cq‘a?@"&ﬁ'étoﬁﬁ‘ t he

precedi ng cl@emef. characterized in that the carrier structure (10) has a
pl ane hgse (12) ad@ptRe thhspd?e§RFRENCaRbrdiPRlcINme! Bratﬁéﬁm(zl,@?la&fct#iglé@ﬁz in
parallel colums. 8. Chip transport equi pnent according to 'claim7,
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or gaming room.

5. Chip transport equipment according to any one of claims 1 to 4,
characterized in that said place of use is defined by a change or gaming table of a
casino or gaming room.

25 6. Chip transport equipment according to any one of the preceding 6Iaims,
characterized in that the carrier structure (10) takes the form of a closed and
optionaily lockable enclosure.

7. Chip transport equipment according to any one of the preceding claims,
characterized in that the carrier structure (10) has a plane base (12) adapted to

30 receive at least one rack (16) of chips in parallel columns.

8. Chip transport equipment according to claim 7, characterized in that the
carrier structure (10) is adapted to receive at least one plurality of stacked removable
racks (16) of chips in parallel columns.

9. Chip transport equipment according to claim 8, characterized in that the

35 carrier structure (10) is adapted to receive two stacks of chip racks disposed one on
each side of a separating partition (13) fastened to said plane base (12) and provided
with holding means (15).




characterized in that the carrier structure (10) includes a renovable lid
(14) disposed on said plane base (12) and adapted to encl ose the rack or
racks (16) and the chips (24) they contain. 5 11. Chip transport equi pnent
according to any one of the preceding clainms, characterized in that said
at | east one read station (30) is adaptedig o read coded information on or
in each chip (24) in the same colum (26) or stack of chips, in particular
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mul ti pbgxi ngwﬁﬁgr}rﬁ Rck8sorChi p transport equi pment according to any one of
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(18a) of thesdit @t (ehdd o rdaaesiatnf (36) isSoFtHE bypeuitiftat least one wide-loop antenna

(32, 58, 59) adapted to be disposed facing the tops of the columns (26) and stacks of
chips present in said carrier structure (10), said antenna (32, 58, 59) being either

25 totally integrated into the docking station (28) or the carrier structure (10) or divided
between the docking station and the carrier structure.

16. Chip transport equipment according to claim 15, characterized in that
said wide-loop antenna (32, 58, 59) includes a plurality of individual loops (41, 42, 43,
60, 62) coaxial with one or more wire turns, the individual loops having substantially

30 identical active areas and being electrically connected in series.

17. Chip transport equipment according to claim 16, characterized in that
said read station includes a plurality of adjacent wide-loop antennas (58, 59) each
including a plurality of said coaxial individual loops connected to the read or read/write
unit (38) via multiplexing means.

35 18. Chip transport equipment according to any one of claims 15 to 17 in
combination with claim 10, characterized in that at least one wide-loop antenna
individual loop (41) is integrated into a wall (18a) of the lid (14) of the carrier structure




and electrically connected by contact to the docking station (28) via said
pl ane base (12) in a series circuit with the other individual |oops (42,
43) of the sanme antenna. 19. Chip transport equi pnment according to any one
of clainms 15 to 17 in conbination with claim9, characterized in that at

- I'east one wi de-loop antenna 5 individuali4l oop (42) is integrated into the
separator partition (13) of the carrier structure (10) and electrically
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| east one 15plane bhse{12}lin pse(iexgirauit vith the lothefr indivduzthiqos (24 )43p oéthergamen t he
carrier strugtidhsa (10). 21. Chip transport equipnment according to claim20
I n conbination with ané_ one of claims 7 to 10, characterized in that the
| abel circuit (64)29-sChiptEReparteguipment,acepiding oagry ene Shicaips dietopt i (12)
of the1parri esmbihatits Witie clbn 25 charabierizdd B that the YamEN istatare\{ 10 ifeglaekiag
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21. Chip transport equipment according to claim 20 in combination with any
one of claims 7 to 10, characterized in that the label circuit {64) is attached to an
external face of said plane base (12) of the carrier structure so as to be able fo
communicate with a docking station (28) or a read or read/write station that is
20 independent and portable or associated with a gaming, cash or change table or with a
chip sorter or with any other casino or gaming room equipment.
22. Carrier structure (10) for chips with integrated antennas (32, 58, 58) for
gaming chip transport equipment according to any one of claims 15 to 19.
23. Carrier structure (10) for chips with a label circuit (64) for gaming chip

25 transport equipment according to either claim 20 or claim 21.




