| NTERFACE FOR VOUCHER AND COUPON PRI NTI NG BACKGROUND
OF THE I NVENTI ON The present invention relates
generally to printers, and nore particularly to an
interface for driving a printer in a user term nal
Such printers are particularly well suited for use in
gam ng nmachi nes, vendi ng nachi nes, point-of-sale (POS)
term nals, transportation and entertainnment ticket
machi nes, and the |ike. Ticket printers are useful in
a variety of applications. Oné such applicationis to
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for cashless gaming systems used, e.g., af casinos and racefracks, In such systems, a voucher

is printed for use by a gaming patron instead of, e.g., tokens, cash, debit cards and credit cards.
- Buch self-service terminals may be controlled, or at least partially controlled, by a Central
:System Controller (CSC) via a network. The CSC may be situated at the same location as the
. terminals, or may be remotely located. A remotely located CSC may service different terminal
‘populations at a plurality of facilities (such as different casinos, racetracks, retail lottery
establishments, etc.).
A facility that vses the terminals may desire to have the capability for the terminal
printers to print items other than the voucher. For example, it may be desired to print coupons

for use at the facility. Such coupons may, for example, provide free or discounted food items




A facility that uses the termnals may desire to have
the capability for the termnal printers to print
itenms other than the voucher. For exanple, it may be
desired to print coupons for use at the facility.
Such coupons may, for exanple, provide free or
di scounted food itens 2 at the facility. O her types
of coupons are also envisioned in order to fulfil
e.g., various marketing, advertising, and pronotiona
pur poses, such as discounts to future special events,
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to communicate with the built-in terminal printer to pr%nt coupons and other documents.

The present invention provides various printer interface embodiments for use with

éxisﬁng and future terminals, which embodiments enjoy the above and other advantages.




to communicate with the built-in termnal printer to

print coupons and ot her docunents. The present

i nvention provides various printer interface

enbodi nents for use with existing and future

term nals, which enbodi nents enjoy the above and ot her
advantages. 3 SUVMARY OF THE | NVENTI ON I n accordance
with the present invention, an interface is provided

for driving a printer. Afirgt driver receives, from

a local controller, data indicative of information to
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The interface can be built into the printer. Alternatively, it can be provided external
to the printer, The printer can comprise, for example, a gaming machine printer, a point of
sale terminal printer, or the like.
A method s disclosed for driving a printer from a local controller and a central
-system controller. The method comprises monitoring communications from the local and
central system controllers. The availability of the printer is determined when a printer
- communication is received from one of the confrollers. If the printer is available, printer
data are decoded in one format and converted to a standard printer format for
‘communication to the printer. If the printer is not available, the controller from which the
‘printer communication was received is notified that the printer is busy. Monitoring of the

communications is then continued.




A nmethod is disclosed for driving a printer froma

| ocal controller and a central systemcontroller. The
nmet hod conprises nonitoring comuni cations fromthe

| ocal and <central systemcontrollers. The

avai lability of the printer is determ ned when a
printer comrunication is received fromone of the
controllers. If the printer is available, printer

data are decoded in one format, and converted to a
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print GIF mﬁtre Joﬁﬁn%daﬁ{)]n%r d s?mﬁl%e@ié?’ &N 'frOH‘f?ch conirollers,
control Per From whi h t he printer conmmunication was

r peferanecicansbergiven fio the ldchlagamesentpuiient Alterhativbliysyreference can be

Moni tording of the ¢ ni,cat i.ons_ | he N -
P S elibne) s cOUHE SSPALER G F bR VP Lflienyftion.
f Ty privddr Rak eotlipgrRt, Ifer samplesf giheng achint faiteg iov £ poihivofishie terminal
| ocal game controller. Alternatively, preference can
bRi; ven to the central systemcontroller, depending

on the desired systeminplenentation. The printer can
conprise, for exanple, a gam ng machine printer or a
point of sale termnal printer. 5 BRI EF DESCRI PTI ON

OF TUE DRAW NGS Figure 1 is a block diagramof a prior
art architecture for controlling the printer in a

sl ot machine; Figure 2 is a block diagramof a system
architecture in accordance with the present

invention; Figure 3 is a block diagramof an exanple
interface inplenentation in accordance with the
invention; Figure 4 is a block diagram of an anot her
system architecture enbodi nent in accordance with the

i nvention; and




Figure 5is a flowhart illustrating an exanpl e
communi cation flow that can be inplenented in order
to carry out the present invention. 6 DETAILED
DESCRI PTI ON OF THE | NVENTI ON The present invention
relates to the printing of vouchers and coupons for
di spensing to custoners. Mre particularly, the
invention relates to an interface for enabling
printers to print vouchers ip response to conmands
froma local controller and to print coupons in
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Various well known standards are nentioned herein for
use in conmunicating signals between different
el ements of the disclosed enbodi nents. These incl ude
the RS-232, USB, Netplex and 12C standards. RS-232 is
a well known standard that provides an interface
bet ween data termnal equi pnent and data :
comuni cations equi pnent, in which serial binary data
i nterchange is used. Netplex, a standard devel oped by
International Game Technol ogy of Reno, Nevada, USA,
provides a nultidrop serial comunication |ink
between a central system and peripheral devices, and
is used to transfer information and




al l ow control of peripherals. Universal Serial Bus
(USB) is a connectivity specification devel oped by
the USB I npl enenters Forum USB is used to connect
peri pherals outside a conputer in order to elimnate
the i nconveni ence of opening the conputer case for
installing cards needed for certain devices. 12C, or
2-wWire communi cation, is a formof synchronous seria
comuni cation that was devel oped by Phillips

Sem conductor. The interface gisclosed herein
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‘binary data%nterchangenlﬂsp used. Netplex, a standard ﬂeloped by International Game

Technology of Reno, Nevada, USA, provides a multidrop serial communication link
between a central system and peripheral devices, and is used to transfer information and
allow control of peripherals. Universal Serial Bus (USB) is a connectivity specification
developed by the USB Implementers Forum. USB is used to connect peripherals outside a
“computer in order to eliminate the inconvenience of opening the computer case for
installing cards needed for certain devices. 12C, or 2-wire communication, is a form of
synchronous serial communication that was developed by Phillips Semiconductor.
The interface disclosed herein overcomes the drawbacks of prior art systems that
* require a proprietary terminal to be purchased to provide both vouchers and coupons. Sucha

prior art system is shown in Figure 1, where a terminal printer 10 is provided for printing



the proprietary nature of the game controller which
drives the printer, it is not possible for the
custoner to access the printer directly for the
printing of other docunments, such as coupons. And,
where coupon printing is offered in present day gam ng
machines, it is only provided via the proprietary
game controller, which neans the coupons nust be
generated in association wth the gam ng nmachine

manuf acturer. In particular, ere a custonmer desires
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the proprietary game controller, which means the coupons must be generated in association

with the gaming machine manufacturer. In particular, where a customer desires a coupon to be
printed, the manufacturer of the gaming machine must provide the technology to do so via the
game controller 14. This enables the manufacturer to charge additional fees to upgrade current
gaming machines, or to require the purchase of new gaming machines with coupon printing
capabilities.

At least one gaming machine manufacturer has provided a new model terminal that
allows coupon information input at the central system controller to be communicated to the
gaming machine system interface 16 via communication path 18. The communication path 18
can comprise, for example, a private network (wired and/or wireless) or tbe Internet. The

system interface 16 will pass the coupon information via path 15 to the proprietary game



enbodi nent of Figure 2, a printer interface 23 is
provi ded between the systeminterface 26, gane
controller 24 and the printer 20. Information fromthe
central systemcontroller (which may optionally

i nclude information defining a particular coupon to be
printed) is provided to the systeminterface 26 via
comuni cation path 28 (simlar to conmunication path
18). The systeminterface pagses the data received
fromthe central systemcontr6ller to the gane
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processes the recelved data for comunication
tof varfoes different protocols can be used to send the printer information from the system

interface 26 to the printer interface 23. In fact, one of the advantages of the present invention
is that the communication between the system interface and the printer interface is not 2
proprietary communication, as is the communication between the game controller and the
printer interface. Thus, while Protocol A will be defined by the game machine manufacturer,
Protocol B is not so defined. Protocol B can be any protocol that the system interface is
capable of communicating with. By providing a generic printer interface 23, the present
invention allows coupon information from the central system controfler to be printed without

- passing through and being subject to the processing requirements of the game controller 24,




- destng thesgpreigeol (e

printer in a proper format. The properly formatted
data is then sent to the printer via path 22, using
the protocol (e.g., RS-232) that the printer is
designed to receive. The operation of the printer
interface is explained in greater detail hereinafter
in connection with Figure 5. Figure 3 is a block
diagramillustrating the hardware and
software/firmnvare conponents of the printer interface
23. A processor 30 processes data received fromthe
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to being communicated to the printer, the print data can be temporarily stored in SDRAM 32,

Figure 4 is a block diagram of an alternate embodiment where the printer interface 23

is incorporated within the terminal printer. In particular, al of the elements illustrated in

Figure 3 can be built info terminal printer 40. Such an embodiment is an economical
alternative to providing a separate printer interface as shown in Figure 2, since the printer
controller already present in the printer can provide many (if not ali) of the functionality

provided by printer interface processor 30. Memory already present in the printer can also be



controller already present in the printer can provide
many (if not all) of the functionality provided by
printer interface processor 30. Menory al ready present
in the printer can also be 10 shared to accommopdate
the needs of the printer interface. Such an
i npl ementation elimnates the need for two separate
processors and additional nmenory. As shown in Figure
4, all communi cati ons between 6he ganme controller and
system interface discussed i i connection with Fi gure
%Elﬁfe? 10" PoAs &k dthgﬁe!'e&cdflt% pﬁi@te} *fﬂ%rfg@er &?A&l iﬂlﬂeﬂﬁsﬂﬁon%gmjnates
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c themendifodtvo sepapixtpnoc2@omiahd addisiopd nfemored by  equi val ent

el enments,that .are jntegrated. w th the.printer 4
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O énvﬁg‘?‘f)él'controller 24 via path 25. Simlarly,
conmurtihe ffutinef Figuedd dtdies ashoxt SBMAK bde3”, e eofuniedtien ports from the
noni _toreg viag path 27. If a ¢o ni cati on, event geF$ ,
B2e serptlenagd systrm igterfanegpe mendtored dgr g compgicatiog eveg fample,
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interface) will be Tdeterm ned at box 56. Upon
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wiettadat bok 84, ther dommnicationavatd @mhe cantrojierionsysemduieniae) will be
receive romthe central systemcontroller. If not, a
et

e 2 PO"%i gnal is sent to the systeminterface so
that Upofddlerfiirich thitQ phRRSsaeSagadiad drivadifRim thb systedlhterface, the

message is directed from box 56 to box 58, where a determination is made as to whether the

. printer is available to print a coupon received from the central system coniroller. Ifnot, a busy
status signal is sent to the system interface so that it can send the message again later (box 60).
The routine then continues to monitor the communication ports as indicated at box 52.

If it is determined at box 58 that the printer is available to print a coupon, the coupon
data from the system interface is received (box 62), decoded (box 64), and converted to a |
standard printer data stream {box 66). The standard printer data stream is formatted for the
- particular printer that is going to print the coupon (e.g., terminal printer 20 of Figure 2 or
terminal printer 40 of Figure 4). Although different printers can be provided to print coupons
and vouchers, the preferred embodiment is to use the same printer for both. After the coupon

- information is converted to the standard printer data stream as indicated at box 66, it is




The routine then continues to nonitor the

comruni cation ports as indicated at box 52. If it is
determined at box 58 that the printer is available to
print a coupon, the coupon data fromthe system
interface is received (box 62), decoded (box 64), and
converted to a standard printer data stream (box 66).
The standard printer data streamis formatted for the
particular printer that is going to print the coupon
(e g., term nal printer 20 olelgure 2 or termna
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appreciate that other formats can be used, suc

tloribagabove.er ingnygtisr dewics histhprayidesfowRens 2ad Kous; S Inan
HRGATIR HRAbGHmeR, 4 Y drfefreceives, e.g., from a local controller, data indicative

of voucher information to be printed. A second driver receives, e.g., from a central system

controller, data indicative of coupon information to be printed. A processor responsive to
the first and second drivers generates printer commands in a standard format for the
printer. The use of a printer interface in accordance with the invention enables one or more
terminal printers to be used for both vouchers and coupous, without requiring the coupons
to be processed by the secure {and usually proprietary) hardware and/or software provided
by the terminal manufacturer.

Although the invention has been described in connection with various specific

- embodiments, it should be appreciated that numerous adaptations and modifications may be




devel oped, by providing the appropriate driver in the
printer interface. It should now be appreciated that
the present invention provides an interface for
driving a printer. The printer can reside, for

exanple, in a custoner termnal of the type described
above, or in any other device which provides coupons
and vouchers. In an illustrated enbodi nent, a first
driver receives, e.g., froma_|ocal controller dat a

i ndi cative of voucher infornktion to be prrnted A

S I

CIBA ety Rk 0 o rngd o B i Blon BL BT i he
badaipsi nt ed. A processor responsive to the frrst and
second drivers generates printer commands in a
standard format for the printer. The use of a printer
interface in accordance with the invention enabl es one
or nore termnal printers to be used for both
vouchers and coupons, w thout requiring the coupons

to be processed by the secure (and usually
proprietary) hardware and/or software provided by the
term nal manufacturer. Although the invention has been
descri bed in connection wth various specific

enbodi nents, it should be appreciated that nunerous
adaptations and nodifications may be 12 rmade thereto
wi t hout departing fromthe intended scope of the
invention as set forth in the clains. 13 WHAT IS
CLAIMED I'S: 1. A nethod for driving a printer froma

| ocal controller and a central systemcontroller,
conprising the steps of. nonitoring conmunications
-fromsaid |local controller and central system
controller; determning printer availability when a
printer comunication is received from




one of said controllers, and: (i) if the printer is
avai | abl e, decoding printer data in one format and
converting the decoded data to a standard printer
format for communication to the printer; (ii) if the
printer is not available, notifying the controller
fromwhich the printer conmmunication was received
that the printer is busy; drid continuing to nonitor
sai d comuni cations. 2. A nmethod in accordance with
T&Sdﬁkﬁ ﬂhg'f printer comruni cations are
S|ﬁ%g%aneuus§§ir5telved fromboth controllers,
preference is given to said local controller. 3. A
mit Radmbd 1R GGRE LA Wbk R 1QBE R ol16] Bl TRentralystdn controlller
wherein i f printer comuni cations are sinultaneously
r SEEIFRNE SEMCbot h control lers, preference is given to
sai d cesitadg coiiihREMcGORbh Qhill @dcal dnrdeMBIdNREkrdl Bystem
acc rgance with one of clains 1 to 3, wherein said
priite? is a ganming machine printer. 5. A nethod in
ac cor dixreoaining pHintarseailabilig] veiens plinttiocofmunlastioniigresasied from
h@&%&dh%n&iEQEﬁt of sale termnal printer. 14 6.
nterface tor driving a printer froma |oca
cont r ol | er(iaifi theapriveen tis @lailabies tlexling primterodatagin, one format and
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said | otal controller an tral system controll
mPEHE: f or decoding printer data; and neans for

comuni cat g dphitkeSRinbk dvRfable, AR Ud @htrdROESRWich the

central system
printer commiunication was received that the printer is busy; and continuing to monitor

said communications.

2. A method in accordance with claim 1, wherein if printer communications are
simultaneously received from both controllers, preference is given to said local

controller.

3. A method in accordance with one of claims 1 or 2, wherein if printer communications
are simultaneously received from both controllers, preference is given to said central

system controfler.

4. A method in accordance with one of claims 1 to 3, wherein said printer is a gaming

machine printer,

5. A method in accordance with one of claims I to 4, wherein said printer is a point of

sale terminal printer.




controller; neans for determining printer availability
when a printer communication is received fromone of
said controllers; wherein: if said nmeans for
determining printer availability determ nes that the
printer is available, said ans for decodi ng decodes
said printer data in one fo t and converts the
decoded data to a standard printer format for

communi cation to the printer; if said neans for
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with cﬁ%ﬁ%ﬁ’ﬁgﬂﬁnggnmﬂd?a rlnter conmuni cations are
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pr&fgngnce is given to said local controller. 8. An
interface in accordance with one of claims 6 or 7,
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if said means for determining printer availability determines that the
- printer is not avaijlable, said means for communicating notifies the controller from which
the printer communication was received that the printer is busy; and

said means for monitoring continues to monitor said communications.

7. An interface in accordance with claim 6, wherein if printer commumications are

simultaneously received from both controllers, preference is given to said local

coniroller.

8. An interface in accordance with one of claims 6 or 7, wherein if printer
communications are simultancously received from both controllers, preference is given to

said central system controller.

9. An interface in accordance with one of claims 6 to 8, wherein said printer is a gaming

machine printer.

10. An interface in accordance with one of claims 6 to 9, wherein said printer is a point of

sale terminal printer.




