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(57) ABSTRACT 

The invention comprises methods and apparatus for modi 
fying or converting a gaming machine to permit fully 
cash-less or optional cash-less transactions in a manner 
Which avoids changing the existing ?rmWare or software of 
the gaming machine. In an optional cash-less arrangement, 
a player selects the form by Which funds are added or paid 
to the machine and/or paid out by machine. The cash-less 
forms of payment may comprise the acceptance and/or 
payment of funds or value electronically to a system 
account, coded card or ticket, smart card, magnetic card and 
other non-cash elements. In one or more embodiments, the 
invention consists of hardWare and/or softWare for intercept 
ing and/or emulating any or all combinations of the elec 
tronic signals associated With the coin acceptor, cash out 
button, hopper, serial communication interface(s) and bill 
acceptor(s) associated With a gaming machine to create 
optional currency transfers. These currency transfers com 
prise the dispensing or adding of coins, tokens, bills, or any 
physical item of value and/or any method of transferring 
funds electronically. 

Player inserts cashless card or identi?cation ticket into reader. 

i 
Player may optionally enter identi?cation via 

the Input Mechanism for veri?cation purposes. 

i 
Player may initiate an EFT transaction request 

With the system, or this may occur automatically. 

i 
System approves transaction. 

i 
SMIB sends communication to Processor board 

to request EFT transfer onto credit display. 

i 
Processor board updates credit display to re?ect EFT transaction. 

i 
Processor board acknowledges transfer. 

i 
SMIB acknowledges system transfer. 
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Prior Art Method for EFT Transfers from System to Gaming Machine 
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FIG. 2 

Player inserts cashless card or identi?cation ticket into reader. 

l 
Player may optionally enter identi?cation via 

the Input Mechanism for veri?cation purposes. 

l 
Player may initiate an EFT transaction request 

with the system, or this may occur automatically. 

l 
System approves transaction. 

l 
SMIB sends communication to Processor board 

to request EFT transfer onto credit display. 

l 
Processor board updates credit display to re?ect EFT transaction. 

l 
Processor board acknowledges transfer. 

l 
SMIB acknowledges system transfer. 
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FIG. 3 
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Prior Art Method for EFT Transfers from System to Gaming Machine to System 
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FIG. 4 

Player presses cashout button. 

l 
Processor boards sends EFT cashout request to SMIB. 

l 
SMIB sends communications to Central system to request EFT cashout transfer. 

l 
System approves EFT cashout request. 

l 
SMIB approves EFT cashout request. 

l 
Processor board updates credit display. 

l 
Processor board acknowledges transfer. 

l 
SMIB acknowledges transfer. 
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FIG. 5 
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FIG. 6 

Player inserts cashless card or identi?cation ticket into reader. 

l 
Player may optionally enter identi?cation 

via the Input Mechanism for veri?cation purposes. 

l 
Player may initiate an EFTtransaction request with the system, 

or this may occur automatically. 

l 
System approves transaction. 

l 
SMIB l/O controller disconnects Bill \lalidator and 

takes control of Bill Acceptor V0 with processor board. 

l 
SMIB l/O controller sends appropriate bill validator signals to processor board 

to simulate money inserted in an amount equivalent to the EFT transfer. 

l 
Processor board acknowledges bill validator signals. 

l 
Processor board updates credit display to re?ect transaction. 

l 
SMIB acknowledges system transfer. 

l 
SMIB reconnects original bill validator signals. 
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FIG. 7 
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FIG. 8 

Player inserts cashless card or identi?cation ticket into reader. 

l 
Player may optionally enter identi?cation 

via the Input Mechanism for veri?cation purposes. 

l 
SMIB disconnects hopper l/O signals and takes control of hopper l/O signals to 
processor board. SMIB disconnects cashout button l/O from processor board. 

l 
Player presses cashout and SMIB receives the signal. ‘ 

l 
SMIB initiates cashout request with the system for unspeci?ed amount. 

l 
System approves cashout request. 

l 
SMIB sends processor board cashout signal. 

l 
Processor board turns on hopper motor to pay out coins. 

l 
SMIB pulses hopper coin paid signal until hopper motor is turned off and counts coins 

paid and processor updates credit display as coins are paid. 

l 
Processor board turns off motor when enough coins have been paid. 

l 
SMIB completes EFT cashout transfer request with system 

for the number of coins pulsed. 
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FIG. 9 

10 

US 2006/0172798 A1 

12 

Processor 
Board 

5 

Hopper 
Connect 

Gaming Machine 

Motor 
ON/OFF 

‘7 6 

28 

Coin Out 
Signal 

3—-> 

Hopper 
Connect 20 

SMIB IO 
Controller 

7 4 

Hopper 



Patent Application Publication Aug. 3, 2006 Sheet 10 0f 16 US 2006/0172798 A1 

FIG. 10 

Processor Board initiates a cash transaction 
by turning the hopper motor on with the motor ON/OFF signal. 

, 

SMIB IO Controller detects a cash transaction due to 
the motor ON/OFF signal changing to the ON state. 

I 

SMIB IO Controllertoggles the Coin out Signal one time. 

The processor board detects that one coin has been dispensed from the hopper. 

V 

Processor board decides that that transaction is complete. 

Processor board turns the hopper motor offwith the motor ON/OFF signal. 

I 

SMIB lO Controller detects that the cash transfer is complete due to the motor 
ON/OFF signal changing to the OFF state and stops toggling the coin out signal. 
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FIG. 12 

Pulse the coin in signals as if a coin were being dropped through the coin acceptor. 

7 

Processor board samples the coin in signals. 

V 

Processor board adds one credit to its credit meter or 

Processor board turns on the diverter signal to ON to divert the coin. 

l 
SMIB IO Controller samples the status signal to check for the stack signals. 

SMIB IO Controller samples the diverter signal 
to check ifthe coin was credited to the credit meter. 
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FIG. 13 
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FIG. 14 

Pulse the bill in signals as if a bill were inserted in the bill acceptor. 

Processor board samples the bill in signals. 

7 

Processor board checks to see if it can allow the money to go on the credit meter. 

If so, the Processor board sends the stacked signals to the bill acceptor. 

V 

SMIB IO Controller samples the status signal to check for the stack signals. 

V 

SMIB IO Controller then sends the stacked complete signals to the Processor Board. 

I 

The Processor board adds the money to the credit meter. 



Patent Application Publication Aug. 3, 2006 Sheet 15 0f 16 US 2006/0172798 A1 

FIG. 15 
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FIG. 16 
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Processor board activates the indicator signal when a cash out can be performed. 

V 

SMIB IO Controllerturns the indicator on. 

V 

User pressesthe cash out button. 

SMIB IO Controller samples and detects the button has been pressed. 

SMIB IO Controller may perform other operations 
(prompt them with questions, etc.) at this time. 

Processor board cashes out. 
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CASHLESS GAMING APPARATUS, SYSTEM AND 
METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 09/678,169 ?led Oct. 2, 2000, currently pend 
ing, which claims the bene?t of US. Provisional Patent 
Application No. 60/ 157,463 ?led Oct. 1, 1999, now expired, 
both of which are herein incorporated by reference in their 
entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates to gaming and similar 
machines, and more particularly, to gaming machines con 
?gured to accept and dispense cash. 

BACKGROUND OF THE INVENTION 

[0003] Presently, a large number of older machines are in 
use which are arranged to accept or dispense cash. By cash, 
it is meant paper and coin currency. For example, many 
existing casino gaming machines are operable only upon 
input of cash. In some instances, the cash input must 
comprise coins. In other arrangements, the input may com 
prise paper bills and/or coins. These machines are generally 
arranged to pay out credits, winnings or previously accepted 
payments in coins. 

[0004] It is desirable to offer players the ability to pay in 
a form other than cashiie. a “cash-less” arrangement 
where no cash is used, or a “cash-optional” arrangement 
where the consumer may elect the form of payment and/or 
payout. It is also desirable to offer players the option of 
being paid in a form other than cash. Casinos and other 
operators of the machines also ?nd it desirable to operate the 
machines in a cash-less basis, since this substantially lessens 
the cash handling necessary to operate the business. Further, 
when the machines are operated in conjunction with smart 
cards, coded cards, printed tickets or the like, the casinos 
may offer players a variety of incentive options and obtain 
and track player play data. 

[0005] Referring to FIGS. 1 through 4, gaming machines 
have been developed which are custom con?gured or 
designed during manufacture so as to have the capability to 
permit cashless transactions. These gaming machines permit 
both the accepting of funds and payment of funds in a 
cash-less manner. These machines, however, permit these 
transactions by having a central processor and associated 
hardware and software speci?cally designed to cooperate 
therewith. 

[0006] As provided above, many gaming and similar 
machines are not so con?gured. Presently, the only manner 
to convert a casino to an optional cash-less casino is by 
changing the ?rmware in every gaming machine. This 
essentially involves “gutting” the existing machines and 
installing new hardware and software similar to that of 
newly designed machines. If this is the chosen route, the 
manufacturers generally must change all the game machine 
?rmware to support the needed functions for the optional 
cash-less transactions. In many cases, this would require the 
manufacturer to resubmit every program that was changed to 
appropriate regulators, such as gaming regulators, for 
approval. 
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[0007] Changing the ?rmware in every gaming machine 
on a casino ?oor in such a manner is undesirable by both the 
manufacturer and casino. For one reason, this approach is 
very expensive to both the casinos and the manufacturers. In 
addition, this approach is time consuming, taking the 
machine out of service for some time. 

[0008] There is desired a convenient and effective method 
and/or apparatus for converting machines currently designed 
to accept and/or pay only cash, to permit cash-less or 
cash-optional transactions. 

SUMMARY OF THE INVENTION 

[0009] The present invention comprises methods and 
apparatus for modifying an existing gaming machine which 
is arranged to accept and/or dispense only cash, to accept 
and/or dispense funds in a cash-less or other than cash 
manner. 

[0010] In one or more embodiments of the invention, a 
signal generated by an existing cash device of a gaming 
machine is used to facilitate the operation of a cash-less 
device. In one or more embodiments of the invention, a 
signal is generated by a cash-less device, which signal is 
used to facilitate a cash-less transaction. 

[0011] Further objects, features, and advantages of the 
present invention over the prior art will become apparent 
from the detailed description of the drawings which follows, 
when considered with the attached ?gures. 

BRIEF DESCRIPTION OF THE DRAWING 

[0012] Certain prior art and the preferred embodiments of 
the present invention are shown in the accompanying draw 
ings wherein: 

[0013] FIG. 1 illustrates a gaming machine in accordance 
with the prior art speci?cally con?gured to accept electronic 
funds transfers (“EFT”) from a central system; 

[0014] FIG. 2 is substantially a ?owchart describing the 
steps involved in a transfer of funds using the gaming device 
of FIG. 1; 

[0015] FIG. 3 illustrates a gaming machine in accordance 
with the prior art speci?cally con?gured to permit electronic 
funds transfers to a central system; 

[0016] FIG. 4 is substantially a ?owchart describing the 
steps involved in a transfer of funds using the gaming device 
of FIG. 3; 

[0017] FIG. 5 illustrates an existing cash-type gaming 
machine modi?ed in accordance with the present invention 
to permit cash-less funds acceptance; 

[0018] FIG. 6 is substantially a ?owchart describing the 
steps involved in accordance with one embodiment of the 
invention; 

[0019] FIG. 7 illustrates an existing cash-type gaming 
machine modi?ed in accordance with the present invention 
to permit cash-less funds payment; 

[0020] FIG. 8 is substantially a ?owchart illustrating a 
transfer in accordance with one embodiment of the inven 

tion; 
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[0021] FIG. 9 illustrates an existing cash-type gaming 
machine modi?ed in accordance with the present invention 
to permit cash-less transactions; 

[0022] FIG. 10 is substantially a ?owchart describing a 
method of simulating a hopper payout in accordance with an 
embodiment of the invention; 

[0023] FIG. 11 illustrates an existing cash-type gaming 
machine modi?ed in accordance with the present invention 
to permit cash-less transactions; 

[0024] FIG. 12 is substantially a ?owchart describing a 
method of simulating a coin-in transaction in accordance 
with an embodiment of the invention; 

[0025] FIG. 13 illustrates an existing cash-type gaming 
machine modi?ed in accordance with the present invention 
to permit cash-less transactions; 

[0026] FIG. 14 is substantially a ?owchart describing a 
method of simulating a bill transaction in accordance with 
an embodiment of the invention; 

[0027] FIG. 15 illustrates an existing cash-type gaming 
machine modi?ed in accordance with the present invention 
to permit cash-less transactions; 

[0028] FIG. 16 is substantially a ?owchart describing a 
method of intercepting a cash out signal in accordance with 
an embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] The invention is a method and apparatus for modi 
fying a cash-only accepting or paying machine, such as a 
gaming machine, to a cash-less or cash-optional type 
machine. In the following description, numerous speci?c 
details are set forth in order to provide a more thorough 
description of the present invention. It will be apparent, 
however, to one skilled in the art, that the present invention 
may be practiced without these speci?c details. In other 
instances, well-known features have not been described in 
detail so as not to obscure the invention 

[0030] The present invention is described with speci?c 
reference to and has particular applicability to a gaming 
machine. Such machines are known as “slot” machines, 
“video poker” machines and the like depending on the 
different games which they offer for play. Those of skill in 
the art will appreciate that the invention may be applied to 
a wide variety of other apparatus which are arranged to 
accept and/or pay out cash. For example, the invention may 
be applied to a product dispensing machine such as a candy 
machine, pop machine or the like. 

[0031] In one or more embodiments of the invention, 
methods and apparatus are disclosed for permitting an 
existing gaming machine which is con?gured only to accept 
payment in cash and/or pay out winnings in cash, to accept 
payment in a form other than cash and/or pay out winnings 
in a form other than cash. By “cash” it is meant paper 
currency and coins. The paper currency may comprise bills 
such as US. or other dollars. The coins may comprise 
government issued monies, such as quarters, or tokens or 
similar items. By “cash-optional” or “cash-less” it is meant 
the acceptance of payment and/or a payout in a form 
exclusively or optionally in a form other than, or in addition 
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to, cash. A number of forms of payment (by a consumer as 
input or by the machine as output or payout) other than cash 
are contemplated, as known to those of skill in the art. These 
forms may include credit card, “smart cards,” other types of 
coded and uncoded cards and tickets, electronic accounts 
and the like. 

[0032] In one or more embodiments of the invention, an 
electronic signal associated with an element of the gaming 
machine associated with cash acceptance or payment is 
intercepted. The intercepted signal may be utiliZed to pre 
vent the payout in regular fashion by the gaming machine, 
such as by preventing the dispensing of coins. The inter 
cepted signal is instead utiliZed to facilitate a “cash-less” 
payment accepting or paying device associated with the 
gaming machine. For example, the signal from a coin 
dispensing mechanism may be used as an input value to a 
crediting mechanism which codes a magnetic stripe card 
with payout value data. 

[0033] In one or more embodiments of the invention, an 
electronic signal is emulated and output to an element of the 
gaming machine associated with cash acceptance or pay 
ment (such as a coin hopper, cashout button or the like). The 
emulated signal is utiliZed to cause the gaming machine to 
“believe” that payment has been made by a player or a 
payout has been made using a device associated with the 
gaming machine. For example, a smart card device is 
associated with a standard machine. When a player inputs a 
card, the device is arranged to emulate a coin dropping 
signal to a coin acceptor of the gaming machine, causing the 
gaming machine to credit the player. 

[0034] FIGS. 5 and 7 illustrate an existing gaming 
machine, generally 10, having an existing processor 12 for 
interfacing a credit display 14, a cashout button 16, a coin 
acceptor 18, a coin dispensing hopper 20, and a bill acceptor 
22. These gaming machine elements and gaming machines 
including such elements are well known, and as such will 
not be described in detail here. As illustrated in FIGS. 5 and 
7, the existing gaming machine 10, has been modi?ed to 
permit cash-less transactions. 

[0035] In this embodiment of the invention, the existing 
gaming machine 10, has been modi?ed with apparatus for 
permitting the cash-less transactions, generally 24. As illus 
trated, this apparatus 10 includes a smart machine interface 
board (SMIB) input/output (I/O) controller 26. The SMIB 
I/O controller 26 is interfaced with the processor board 12 of 
the gaming machine 10, one or more of the cash accepting/ 
paying/controlling devices 18, 20, 22 of the machine, and an 
external SMIB. 

[0036] The external SMIB 28 is in communication with a 
cash-less transaction device, generally 30. In the embodi 
ment illustrated, this device comprises a magnetic stripe 
card reader/writer. The device 30 may comprise a variety of 
other elements, such as smart card reader, coded or punched 
card or ticket reader or the like. These cash-less transaction 
devices 30 are well known and exist in a variety of forms and 
include a wide variety of input/output devices. These 
devices 30 may, as described above, be arranged to work 
with a speci?c media, such as a card or ticket. In other 
arrangements, the transaction is purely electronic, such as an 
electronic funds transfer (“EFT”) transfer to a player’s bank 
account. The SMIB 28 is arranged to send to and receive 
data from the cash-less transaction device 32. 
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[0037] In addition, the SMIB 28 is in communication With 
a user input device 34. As illustrated, this device 34 com 
prises a keypad. The user input device 34 may comprise a 
Wide variety of other elements, such as a touch-screen or the 
like. The SMIB 28 is arranged to receive data from (and in 
the case of a touch-screen or similar device, also send data 
to) the user input device 34. 

[0038] The SMIB 28 is also in communication With a user 
display 36. The display 36 is arranged to display information 
Which is provided by the SMIB 28 to a user. The display 36 
may comprise a CRT screen, LCD element or the like. 

[0039] In one or more embodiments, the external SMIB 28 
is arranged to communicate With a central computer system 
38 or other external source of information or data. The 
central computer system 38 may provide data to the SMIB 
28 such as card veri?cation data, funds data and the like. 

[0040] It is noted that the term “extemal” does not refer 
necessarily to the physical location of the SMIB, but instead 
to the fact that the SMIB 28, did not originally form a 
portion of the original gaming machine structure. In general, 
the SMIB 28 comprises hardWare and/or softWare for per 
forming certain functions. As illustrated, the SMIB 28 
includes a processor element. The SMIB 28 may be inter 
faced With the gaming machine 10 and the cash-less trans 
action device 30, user input device 34, display 36 and/or 
central computer 38 by direct Wiring, Wireless communica 
tion elements, or a variety of other means Well knoWn in the 
art. 

[0041] It is noted that in existing gaming devices generally 
40, Which permit cash-less transactions, such as illustrated in 
FIGS. 1 through 4, the gaming machine 40 includes a 
central processor 42 as Well as a SMIB 44 or similar 

processor. In this arrangement, the SMIB 44 and central 
processor 42 are integrated. In other Words, the central 
processor 42 is con?gured With a special protocol Which 
permits communication With the SMIB 44. To the contrary, 
in the arrangement of the present invention, the processor 12 
associated With the gaming device 10 Was not con?gured 
With such a protocol. As described above, the recon?guring 
of the processor 12 and associated ?rmWare is undesirable. 

[0042] In accordance With the invention, and as described 
beloW, signals Which are sent to and/or from the processor 
12 to one or more of the cash transaction devices/elements 

18, 20, 22 of the gaming machine are intercepted and/or 
emulated by the SMIB 28. The SMIB 28 uses the intercepted 
or emulated signals to “trick” the processor 12 into believing 
that a certain condition has been satis?ed or occurred With 
respect to the cash transaction devices/element 18, 20, 22 
associated thereWith. At the same time, the SMIB 28 utiliZes 
information associated With the signal to facilitate a cash 
less transaction. 

[0043] FIGS. 6 and 8 also provide ?oWcharts describing 
embodiments of methods of cash-less transactions in accor 
dance With the invention. As illustrated in FIG. 6, the 
apparatus of the invention permits a player to provide funds 
to the gaming machine in a manner Which is “cashless.” In 
accordance With the method, a player may input funds by 
sliding a coded card through the reader 32 or other cash-less 
transaction device. The SMIB 28 veri?es the existence of 
funds (such as by the central computer). The SMIB 28 then 
instructs the SMIB I/O controller 26 to disconnect commu 
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nications With the bill validator 22 of the gaming machine 10 
and then controls the bill acceptor 22 (by appropriate 
electronic signal). The SMIB I/O 26 controller then gener 
ates and sends, as instructed by the SMIB 28, electronic 
signals to the processor board 12 of the gaming machine 10. 
These signals emulate and replace signals normally provided 
by the bill acceptor 22 to the processor 12. In this manner, 
although the bill acceptor 22 has not received one or more 
bills, the processor 12 is provided With a signal representa 
tive of bill receive, causing the processor to acknowledge the 
receipt of “payment” signals and the value of the funds 
transmitted. 

[0044] FIG. 8 similarly illustrates a method by Which a 
player transfers funds from the gaming machine 10, in a 
cash-less manner using the apparatus illustrated. In accor 
dance With this method, When a player utiliZes a cash-less 
transaction device associated With the gaming machine, the 
SMIB 28 disconnects the hopper input/output signal device 
20 from communication With the processor 12, as Well as the 
cashout button 16, input/output signals. When a player 
activates the cashout button 16, the SMIB 28 receives the 
cashout signal and veri?es that the funds transaction is 
permitted. The SMIB 28 then sends the processor 12 a 
cashout signal. The-processor 12 then signals the hopper 
control 20 to activate. The SMIB 28 pulses a hopper coin 
paid signal until the hopper 20 motor is turned off, then 
counts the number of pulses (representing the number of 
coins Which are to be paid) and updates the credit count. 
Once the processor 12 has an indication that payment has 
been made, it shuts off the hopper motor 20, at Which time 
the SMIB 28 completes the cash-less transaction by credit 
ing the player’s card, account or the like. 

[0045] FIGS. 9-16 illustrate and describe speci?c embodi 
ments of the invention by Which cashless transactions are 
permitted. In general, each of these embodiments comprises 
a speci?c implementation of the apparatus described above 
and illustrated in FIGS. 5 and 7. 

[0046] Hopper Interface to the Gaming Machine 

[0047] Referring to FIGS. 9 and 10, there is illustrated a 
method and apparatus for con?guring a gaming machine 10 
to permit a player to be paid a payout, cashout or the like in 
a manner other than With cash, in accordance With an 
embodiment of the invention. 

[0048] As described in some detail above, gaming 
machine 10 includes a coin hopper 20 from Which Winnings 
are paid, and coins returned, such as When a player cashes 
out. The hopper 20 includes a control interface Which 
operates as folloWs. When a machine 10 cashes a player out 
or pays out Winnings, ?rmWare associated With the game 
machine control (such as the illustrated processor 12) cal 
culates hoW many coin/tokens that need to be dispensed 
from the hopper 20. At this point, a motor is activated Which 
controls the hopper 20. The control 12 samples an input 
sensor Which changes states as coins that are being ejected 
from the hopper. The sensor toggles one time for each coin 
that is dispensed from the hopper 20. The control continues 
to activate the motor on until all of the coins/tokens, for that 
cash out, have been dispensed by the hopper 20. 

[0049] In one or more embodiments of the invention, the 
output drive signal is intercepted. Using this intercepted 
signal, With compatible hardWare, such as the SMIB I/O 








