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SYSTEMS, METHODS AND ARTICLES TO FACILITATE PLAYING
CARD GAMES

CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit under 35 U.S.C. § 119(e) of U.S.
Provisional Application Serial No. 60/802,982, filed May 23, 2006.
BACKGROUND
Field

This description generally relates to the field of table gaming, and

more particularly to games played with playing cards.

Description of the Related Art

There are numerous games played with playing cards. For example,
blackjack, baccarat, various types of poker, LET IT RIDE®, and/or UNO®, to name
a few. Games may be played with one or more standard decks of playing cards.
A standard deck of playing cards typically comprises fifty-two playing cards, each
playing card having a combination of a rank symbol and a suit symbol, selected
from thirteen rank symbols (i.e., 2, 3,4, 5,6, 7, 8, 9, 10, J, Q, K, and A) and four
suit symbols (i.e., v, %, ¢, and a4). Some games may include non-standard

playing cards, for example playing cards with symbols other than the rank and suit

symbols associated with a standard deck, such as those used in the game -

marketed under the brand UNO® by Mattel.

In some instances playing card games involve wagering, where
money and/or prizes may be won. In other instances playing card games are
played for fun or recreation without wagering. In either case, it is typically
desirable to randomize the set of playing cards before dealing the playing cards to
the participants (e.g., players and/or dealer). Randomizing is typically referred to

as shuffling, which may be performed manually by riffling or interleaving the
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corners of two stacks of playing cards by hand, or may be performed automatically
by an automatic card shuffling machine.

While there may exist variation from casino-to-casino, playing card
games typically have a fixed set of theoretical or “true” odds associated with them.
The theoretical or true odds are reflected in the schedule of payout or *house”
odds associated with the game, and typically provide for a house edge or
advantage (e.g., theoretical hold). Many casinos set a house advantage or
theoretical hold of at least 0.5%, which means that the house would likely earn
0.5% of every dollar wagered for the particular game over the long term. The
house advantage may be as high as 30%, for example for the game Let-l{-Ride®.

A casino may, for example, provide a schedule of payout or house
odds for blackjack. A typical house odds schedule may provide for a 1:1 or “even
money” payout for all winning bets with the exception of blackjack (i.e., initial two
cards dealt to player have a total value of twenty-one). A blackjack may be paid at
3:1, unless the dealer also has a blackjack which is typically considered a tie (i.e.,
push) and no money is exchanged. The theoretical or true odds reflect the
statistical probabilities of the occurrence of certain events over a large humber of
attempts or trials.

The casino typically has a house advantage due to a difference
between the theoretical or true odds and the payout or house odds. The casino
may achieve a higher house advantage due to specific rules of the game. For
example, under most blackjack rules the dealer selects hit cards only after all of
the players have completed their hands. This provides the opportunity for the
players to draw hands with a value exceeding twenty-one (i.e., bust) and lose,
without the dealer having to take any hit cards. Thus, the dealer avoids the
possibility of busting, and losing to a player that has already gone bust.
Consequently, the house enjoys a further advantage over the true odds of the
game. The casino may obtain a further house advantage by setting the rules with
respect to when the dealer must take additional playing cards (e.g., stand on hand

with value of a hard or soft 17 points, hit on 16 points, etc.). The casino may
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obtain a further house advantage by selecting the total number of decks from
which the card game will be dealt. Thus, while the basic rules determine the
theoretical or true odds of the game, variations in the rules as well as the house
odds may effect the house advantage.

At least in blackjack, the theoretical true odds reflect the probability of
certain outcomes over a large number of hands, predicated on “perfect play” by a
player. Typically, players cannot play perfectly, and may make decisions (e.g., hit
or stand, split, double down) that do not accord with the decision that would
provide the highest probability of winning (e.g., “basic” strategy). This provides a
further advantage to the casino or house. Some players adopt various playing
strategies to obtain or to try to exceed the theoretical odds. Some of these
strategies are legal, some illegal, and some while legal, are discouraged by certain
gaming establishments. For example, a player may play basic strategy as outlined
in numerous references on gaming. Some players may tracking the playing cards
that appear on the gaming table using various card counting strategies (e.g., fives
count, tens count), also outlined in numerous references on gaming. This may
allow the player to adjust the amount of wagers based on whether the cards
remaining to be dealt are thought to be favorable or unfavorable. For example, a
set or “deck” having a relatively high percentage of playing cards with a value of
ten is typically considered favorable to the dealer, while a relatively low percentage
of playing cards with values of 2-8 is typically considered favorable to the player.

Casinos and other gaming establishments are continually looking for
ways to make gaming fresher and more exciting for their patrons. For example,
many casinos offer the ability to place bonus wagers and/or progressive wagers.

New approaches to varying existing card games are highly desirable.

BRIEF SUMMARY
In one embodiment, a playing card handling system comprises a
playing card input receiver; a playing card output receiver; at least one playing

card transport path extending between the playing card input receiver and the
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playing card output receiver; a first intermediary playing card receiver disposed
between the playing card input receiver and the playing card output receiver in the
at least one playing card transport path, the first intermediary playing card receiver
comprising a plurality of playing card receiving compartments, the plurality of
playing card receiving compartments of the first intermediary playing card receiver
physically coupled for movement together; a second intermediary playing card
receiver disposed between the‘ playing card input receiver and the playing card
output receiver in the at least one playing card transport path, the second
intermediary playing card receiver comprising a plurality of playing card receiving
compartments, the plurality of playing card receiving compartments of the second
intermediary playing card receiver physically coupled for movement together; and
a control subsystem configured to allocate a plurality of playing cards from the
input playing card receiver between at least the first intermediary and the second
intermediary playing card receivers based on an order in which the playing cards
will be arranged at the playing card output receiver The playing card handling
system may further comprise an input sensor positioned to sense an identity of
each of the plurality of playing cards as the playing cards move along the at least
one playing card transport path toward at least one of the first and the second
intermediary card receivers. The control subsystem may, for example, be
configured to segment a pseudo-randomly generated sequence of virtual playing
card values between at the first and the second intermediary playing card
receivers, and allocate playing cards identified by an initial subset of the virtual
playing card values to the second intermediary playing card receiver and to
allocate the remainder of the virtual playing card values to the first playing card
receiver.

In another embodiment, a playing card handling system comprises a
playing card input receiver; a playing card output receiver; at least one playing
card transport path extending between the playing card input receiver and the
playing card output receiver; a first intermediary playing card receiver disposed

between the playing card input receiver and the playing card output receiver in the
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at least one playing card transport path, the first intermediary playing card receiver
comprising a plurality of playing card receiving compartments, the plurality of
playing card receiving compartments of the first intermediary playing card receiver
physically coupled for movement as a first unit; a second intermediary playing card
receiver disposed between the playing card input receiver and the playing card
output receiver in the at least one playing card transport path, the second
intermediary playing card receiver comprising a plurality of playing card receiving
compartments, the plurality of playing card receiving compartments of the second
intermediary playing card receiver physically coupled for movement together as a
second unit; and a control subsystem configured to direct playing cards to the card
receiving compartments of a selected one of at least the first and the second
playing card intermediary receivers based at least in part on at least a portion of a
determined sequence of playing cards that are to be delivered from the playing
card handling system. The control subsystem may, for example, be configured to
direct playing cards identified by virtual playing card values in a first portion of a
pseudo-random sequence of virtual playing card values to the playing card
receiving compartments of the second intermediary playing card receiver, and to
direct playing cards identified by virtual playing card values in a second portion of
the pseudo-random sequence of playing card values to the playing card receiving
compartments of the first intermediary playing card receiver.

In another embodiment, a method of operating a a playing card
handling system comprises automatically determining an identity of each of a
plurality of playing cards; and allocating a plurality of playing cards from an input
playing card receiver between at least a first intermediary and a second
intermediary playing card receivers based on an order in which the playing cards
will be arranged at a playing card output receiver. The method may include
determining an identity of each of a plurality of playing cards comprises
determining the identify at a position between the playing card input receiver and
at least one of the first and the second intermediary card receivers. The method

may, for example, include pseudo-random generating a sequence of virtual playing
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card values; and/or segmenting the pseudo-randomly generated sequence of
virtual playing card values into at least two subsets, and wherein allocating a
plurality of playing cards between at least a first intermediary and a second
intermediary playing card receivers comprises allocating each of a number of
playing cards identified by an initial one of the subsets of virtual playing card
values to respective playing card receiving compartments of the second
intermediary playing card receiver and allocating each of a number of the virtual
playing card values identified by remaining ones of the subsets of virtual playing
card values to the first playing card receiver.

In another embodiment, a computer-readable medium stores
instructions that cause a processor to operate a playing card handling system, by:
directing playing cards to the card receiving compartments of a selected one of at
least the first and the second playing card intermediary receivers based at least in
part on at least a portion of a determined sequence of playing cards that are to be
delivered from the playing card handling system; and delivering the playing card
from the playing card handling system. The instructions may cause the processor
to generate a pseudo-random sequence of virtual playing card values.
Directing playing cards to the card receiving compartments of a selected one of at
least the first and the second playing card intermediary receivers based at least in
part on at least a portion of a determined sequence of playing cards that are to be
delivered from the playing card handling system may comprise directing playing
cards identified by virtual playing card values in a first portion of a pseudo-random
sequence of virtual playing card values to the playing card receiving compartments
of the second intermediary playing card receiver, and directing playing cards
identified by virtual playing card values in a second portion of the pseudo-random
sequence of playing card values to the playing card receiving compartments of the
first intermediary playing card receiver.

In another embodiment, a playing card handling system comprises a
playing card input receiver; a playing card output receiver; at least one playing

card transport path extending between the playing card input receiver and the
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playing card output receiver; a first intermediary playing card receiver disposed
between the playing card input receiver and the playing card output receiver in the
at least one playing card transport path, the firstintermediary playing card receiver
comprising a plurality of playing card receiving compartments, the plurality of
playing card receiving compartments of the first intermediary playing card receiver
physically coupled for movement together; a second intermediary playing card
receiver disposed between the playing card input receiver and the playing card
output receiver in the at least one playing card transport path, the second
intermediary playing card receiver comprising an endless array of plurality of
playing card receiving compartments, the plurality of playing card receiving
compartments of the second intermediary playing card receiver physically coupled
for pivotal movement together about a first horizontal axis; and a control
subsystem configured to allocate a plurality of playing cards to the first and the
second intermediary playing card receivers and to the playing card output receiver.
The plurality of playing card receiving compartments of the first intermediary
playing card receiver may, for example, be mounted for pivotal movement about a
second horizontal axis, parallel to the first horizontal axis. The plurality of playing
card receiving compartments of the first intermediary playing card receiver may, for

example, be mounted for translation along movement along a vertical axis.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

In the drawings, identical reference numbers identify similar elements
or acts. The sizes and relative positions of elements in the drawings are not
necessarily drawn to scale. For example, the shapes of various elements and
angles are not drawn to scale, and some of these elements are arbitrarily enlarged
and positioned to improve drawing legibility. Further, the particular shapes of the
elements as drawn, are not intended to convey any information regarding the
actual shape of the particular elements, and have been solely selected for ease of

recognition in the drawings.
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Figure 1 is a schematic view of a gaming environment, including a
gaming table, a host computing system, and at least one display visible to a
number of participants, according to one illustrated embodiment.

Figure 2 is a schematic diagram of a gaming environment, including
a gaming table, computing system, and a plurality of touch screen displays
proximate a number of player positions, according to one illustrated embodiment.

Figure 3 is a schematic diagram of a gaming environment, including
a number of gaming tables associated with the gaming pit, a computing system,
and at least one display visible to a number of participants, according to another
illustrated embodiment.

Figure 4 is a schematic diagram of a gaming system, including a host
computing system, gaming table system, participant interface, other gaming
systems, and server computing system communicatively coupling at least some of
the other elements, according to one illustrated embodiment.

Figure 5A is an isometric view of a playing card handling system
according to one illustrated embodiment.

Figure 5B is an isometric view of a playing card handling system of
Figure 5A.

Figure 6A is a side elevational view of a playing card handlin'g
system according to another illustrated embodiment.

Figure 6B is an isometric view of an intermediary playing card
receiver according to an alternative illustrated embodiment, including a diagonal
array of playing card receiving compartments.

Figure 6C is a side elevational view of an intermediary playing card
receiver according to another alternative illustrated embodiment, including an array
of playing card receiving compartments having an annular profile.

Figure 7 is a schematic diagram of a playing card handling system

according to a further illustrated embodiment.



10

15

20

25

WO 2007/136394 PCT/US2006/035693

Figure 8 is a flow diagram of a method of operating a playing card
handling system such as that illustrated in Figures 5A, 5B, 6A, and 7 according to
one illustrated embodiment, to provide playing cards one at a time.

Figure 9 is a flow diagram of a method of operating a playing card
handling system such as that illustrated in Figures 5A, 5B, 6A and 7, according to
one illustrated embodiment, to provide playing cards in subsets or packets.

Figure 10 is a flow diagram of a method of operating a playing card
handling system such as that illustrated in Figures 5A, 5B and 6A, according to
one illustrated embodiment, to provide playing cards as a set of interleaved or
intermingled playing cards.

Figure 11 is a flow diagram of a method of operating a playing card
handling system such as that illustrated in Figures 5A, 5B and 6A, according to
one illustrated embodiment, to provide playing cards as a set of interleaved or
intermingled playing cards.

Figure 12 is a flow diagram of a method of operating a gaming
environment to allow selection and display of theoretical and/or payout odds,
according to one illustrated embodiment.

Figure 13 is a flow diagram of a method of operating a playing card
handling system such as that illustrated in Figures 5A, 5B and 6A, according to
one illustrated embodiment.

Figure 14 is a flow diagram of a method of operating a playing card
handling system such as that of Figures 5A, 5B and 6A, according to one
illustrated embodiment.

Figure 15 is a flow diagram of a method of operating a playing card
handling system such as that of Figures 7, according to one illustrated
embodiment.

Figure 16 is a simplified block diagram illustrating an embodiment of
a processing system which controls various operating functions of a card handling

system, according to one illustrated embodiment.
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Figure 17 is a simplified block diagram of the carousel control
interface system communicatively coupled to an exemplary carousel.

Figure 18 is a simplified block diagram of the card manager interface
system communicatively coupled to an exemplary card management device and a
card sensor interface system coupled to an exemplary cards sensor.

Figure 19 is a conceptual diagram facilitating an explanation of the
generation of a virtual card sequence and the subsequent construction of a
corresponding group of deliverable cards, according to one illustrated embodiment.

Figure 20 is a flow chart illustrating a process of the generation of a
group of deliverable cards, according to one illustrated embodiment.

Figure 21 is a flow chart illustrating a process of the selection of the
inventory cards of Figure 1 from the card storage devices, according to one
illustrated embodiment.

Figure 22 is a flow chart illustrating a process of the look-forward
algorithm, according to one illustrated embodiment.

Figure 23 is a flow chart illustrating a process of providing a group of
randomized playing cards from the playing card receiving compartments of the

intermediary card storage receiver, according to one illustrated embodiment.

DETAILED DESCRIPTION

In the following description, certain specific details are set forth in
order to provide a thorough understanding of various disclosed embodiments.
However, one skilled in the relevant art will recognize that embodiments may be
practiced without one or more of these specific details, or with other methods,
components, materials, etc. In other instances, well-known structures associated
with servers, networks, displays, media handling and/or printers have not been
shown or described in detail to avoid unnecessarily obscuring descriptions of the
embodiments.

Unless the context requires otherwise, throughout the specification

and claims which follow, the word “comprise” and variations thereof, such as,

10
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“comprises” and “comprising” are to be construed in an open, inclusive sense, that
is as “including, but not limited to.”

Reference throughout this specification to “one embodiment” or “an
embodiment” means that a particular feature, structure or characteristic described
in connection with the embodiment is included in at least one embodiment. Thus,
the appearances of the phrases “in one embodiment” or “in an embodiment” in
various places throughout this specification are not necessarily all referring to the
same embodiment. Further more, the particular features, structures, or
characteristics may be combined in any suitable manner in one or more
embodiments.

The headings provided herein are for convenience only and do not

interpret the scope or meaning of the embodiments.

Description of Gaming Environments

Figure 1 shows a gaming environment 100 according one illustrated
embodiment.

The gaming environment 100 includes one or more gaming tables
102 having a number of player positions 104 (only one called out in Figure) and a
dealer position 106. The player positions 104 are typically associated with a
wagering area demarcated on the playing surface of the gaming table 102 and
commonly referred to as a betting circle 108 (only one called out in Figure). A
player 110 (only one called out in Figure) places a bet or wager by locating one or
more chips 112 or other items of value in the betting circle 108.

A dealer 114 deals playing cards 116 to the players 110. In some
games, the dealer 114 may deal playing cards to the dealer's own self. The dealer
114 may deal playing cards 116 from a handheld deck or from a card shoe 118.
The dealer 114 may retrieve the playing cards 116 from a playing card handling
system 120, for example, an automatic shuffling machine. The dealer 114 may
load the retrieved playing cards 116 into the card shoe 118, if the card shoe 118 is
present on the gaming table 102. The dealer 114 uses a chip tray 122 for storing

11
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wagers collected from losing players 110 and for paying out winnings to winning
players 110.

The gaming environment 100 may also include a host computing
system 124 and one or more displays 126a, 126b (collectively 126). The host
computing system 124 is communicatively coupled to one or more systems and
subsystems at the gaming table 102, and to the displays 126a, 126b. The host
computing system 124 may, for example, control or provide information to the
display 126a, 126b for displaying information about the game being played at the
gaming table 102. For example, the host computing system 124 can cause the
displays 126a, 126b to display a table identifier 128 that identifies the gaming table
102. The host computing system 124 may also display information about the
various player positions 104. For example, the host computing system 124 can
cause the display 126a, 126b to display payout or house odds 130 for each of the
player positions 104. Additionally, or alternatively, the host computing system 124
can cause the display 126a, 126b to display a status indication of the player
position 104. For example, the display 126a, 126b may display information 132
indicating that a player position 104 is open or is not currently open.

One or more of the displays 126a may be in the line-of-sight or
otherwise visible from one or more of the player positions 104. One or more of the
displays 126b may be in the line-of-sight or otherwise visible from the dealer
position 106. Some embodiments may only include a display 126b visible from the
dealer position 106, and may or may not include a shield or other features that
prevent the players 110 from seeing the information displayed on the display 126b
visible from the dealer position 1086.

One or more displays may provide an input interface for the dealer
114. For example, the display 126b may take the form of a touch sensitive dispiay,
presenting a graphical user interface (GUI) with one or more user selectable icons.
The display 126b may be positioned within reach (e.g., within approximately 3 feet)
of the dealer position 106. Such may allow the dealer 114 to enter odds

information for each of the respective player positions 104. For example, the

12
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dealer 114 may enter payout or house odds, such as standard blackjack payout or
house odds 3:2 for player position 6, while entering non-standard blackjack payout
or house odds (e.g., 5:1) for the fourth player position.

Figure 2 shows a gaming environment 200 according to another
illustrated embodiment. This embodiment and other embodiments described
herein are substantially similar to the previously described embodiment, and
common acts and structures are identified by the same references. Only
significant differences in operation and structure are described below.

in the embodiment illustrated in Figure 2, displays 126c¢ (only one
called in the Figure) is positioned proximate respective ones of the player positions
104. The host computing system 124 can cause the displays 126c¢ to display
information regarding the game. In particular, the host computing system 124 can
cause the displays 126c¢ to display information regarding payout or house odds for
all of the player positions 104. Alternatively, the host computing system 124 can
cause the displays 126c¢ to display information regarding payout or house odds for
only the respective player position 104 to which the display 126c¢ is proximate.

The displays 126¢c may take the form of touch screen displays
presenting a GUI with user selectable icons. The user selectable icons may allow
the players 110 to select payout or house odds for a particular hand or game. The
user selectable icons may allow the player 110 to select between a set of
predefined house odds (e.g., 1:1,2:1, 3:1, ..., 100:1,..., 1000:1, etc.) or may permit
the user to enter a user defined set of payout or house odds. Alternatively, or
additionally, other user input devices may be employed, for example, keypads
and/or keyboards. The user selected house odds may be displayed on the display
126b viewable by the dealer 114. In other embodiments, the payout or house
odds may be kept secret from the dealer 114 as well as from the other players
110.

Figure 3 shows a gaming environment 300 in the form of a pit,
including a plurality (e.g., four) of gaming tables 102a-102d communicatively

coupled to the display 126a via the host computing system 124. The display 126a
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may be viewable by some or all of the players 110 at the various gaming tables
102a-102d. The displays 126a may be viewable by other patrons of the casino.
Such may advantageously create excitement amongst the patrons. Such also
advantageously allows pit bosses or other casino personnel to easily keep track of
the payout or house odds selected by the players 110 in the various player
positions 104 at multiple tables. The pit bosses or other casino personnel may
quickly and easily discern suspect or extraordinarily high payout or house odds
selections. Additionally, or alternatively, the host computing system 124 may

provide a notification (e.g., audible and/or visual) to casino security personnel.

Discussion of Suitable Computing Environment

Figure 4 and the following discussion provide a brief, general
description of a suitable computing environment 400 in which the various
illustrated embodiments can be implemented. Although not required, the
embodiments will be described in the general context of computer-executable
instructions, such as program application modules, objects, or macros being
executed by a computer. Those skilled in the relevant art will appreciate that the
illustrated embodiments as well as other embodiments can be practiced with other
computer system configurations, including hand-held devices, multiprocessor
systems, microprocessor-based or programmable consumer electronics, personal
computers (“PCs”), network PCs, mini computers, mainframe computers, and the
like. The embodiments can be practiced in distributed computing environments
where tasks or modules are performed by remote processing devices, which are
linked through a communications network. In a distributed computing
environment, program modules may be located in both local and remote memory
storage devices.

Figure 4 shows the computing environment 400 comprising one or
more host computing systems 124, displays 126, participant interfaces 402,
playing card handling systems 120, other gaming systems 404, and/or server

computing systems 406 coupled by one or more communications channels, for
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example one or more local area networks (LANs) 408 or wide area networks
(WANSs) 410. The computing environment 400 may employ other computers, such
as conventional personal computers, where the size or scale of the system allows.

The host computing system 124 may take the form of a conventional
mainframe or mini-computer, that includes a processing unit 412, a system
memory 414 and a system bus 416 that couples various system components
including the system memory 414 to the processing unit412. The host computing
system 124 will at times be referred to in the singular herein, but this is not
intended to limit the embodiments to a single host computing system since in
typical embodiments, there will be more than one host computing system or other
device involved.

The processing unit 412 may be any logic processing unit, such as
one or more central processing units (CPUs), digital signal processors (DSPs),
application-specific integrated circuits (ASICs), etc. Unless described otherwise,
the construction and operation of the various blocks shown in Figure 4 are of
conventional design. As a result, such blocks need not be described in further
detail herein, as they will be understood by those skilled in the relevant art.

The system bus 416 can employ any known bus structures or
architectures, including a memory bus with memory controller, a peripheral bus,
and a local bus. The system memory 414 includes read-only memory (“ROM”")
418 and random access memory (“RAM”) 420. A basic input/output system
(“BIOS”) 422, which can form part of the ROM 418, contains basic routines that
help transfer information between elements within the host computing system 124,
such as during start-up.

The host computing system 124 also includes a hard disk drive 424 for
reading from and writing to a hard disk 426, and an optical disk drive 428 and a
magnetic disk drive 430 for reading from and writing to removable optical disks 432
and magnetic disks 434, respectively. The optical disk 432 can be a CD-ROM,
while the magnetic disk 434 can be a magnetic floppy disk or diskette. The hard

disk drive 424, optical disk drive 428 and magnetic disk drive 430 communicate with
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the processing unit 412 via the system bus 416. The hard disk drive 424, optical
disk drive 428 and magnetic disk drive 430 may include interfaces or confrollers (not
shown) coupled between such drives and the system bus 416, as is known by those
skilled in the relevant art. The drives 424, 428 and 430, and their associated
computer-readable media 426, 432, 434, provide nonvolatile storage of computer
readable instructions, data structures, program modules and other data for the host
computing system 124. Although the depicted host computing system 124 employs
hard disk 424, optical disk 428 and magnetic disk 430, those skilled in the relevant
art will appreciate that other types of computer-readable media that can store data
accessible by a computer may be employed, such as magnetic cassettes, flash
memory cards, digital video disks (“DVD”), Bernoulli cartridges, RAMs, ROMs, smart
cards, etc.

Program modules can be stored in the system memory 414, such as
an operating system 436, one or more application programs 438, other programs
or modules 440 and program data 442. The system memory 414 may also include
communications programs for example a Web client or browser 444 for permitting
the host computing system 124 to access and exchange data with sources such as
Web sites of the Internet, corporate intranets, or other networks as described
below, as well as other server applications on server computing systems such as
those discussed further below. The browser 444 in the depicted embodiment is
markup language based, such as Hypertext Markup Language (HTML), Extensible
Markup Language (XML) or Wireless Markup Language (WML), and operates with
markup languages that use syntactically delimited characters added to the data of
a document to represent the structure of the document. A number of Web clients
or browsers are commercially available such as those from America Online and
Microsoft of Redmond, Washington

While shown in Figure 4 as being stored in the system memory 414,
the operating system 436, application programs 438, other programs/modules 440,
program data 442 and browser 444 can be stored on the hard disk 426 of the hard
disk drive 424, the optical disk 432 of the optical disk drive 428 and/or the magnetic
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disk 434 of the magnetic disk drive 430. An operator, such as casino personnel, can
enter commands and information into the host computing system 124 through input
devices such as a touch screen or keyboard 446 and/or a pointing device such as a
mouse 448. Other input devices can include a microphone, joystick, game pad,
tablet, scanner, etc. These and other input devices are connected to the processing
unit 412 through an interface 450 such as a serial port interface that couples to the
system bus 416, although other interfaces such as a parallel port, a game port or a
wireless interface or a universal serial bus (“USB”) can be used. A monitor 452 or
other display device is coupled to the system bus 416 via a video interface 454,
such as a video adapter. The host computing system 124 can include other output
devices, such as speakers, printers, etc.

The host computing system 124 can operate in a networked
environment using logical connections to one or more remote computers and/or
devices, for example the server computing system 406. The server computing
system 406 can be another personal computer, a server, another type of
computer, or a collection of more than one computer communicatively linked
together and typically includes many or all of the elements described above for the
host computing system 124. The server computing system 406 is logically
connected to one or more of the host computing systems 124 under any known
method of permitting computers to communicate, such as through one or more
LANs 408 and/or WANs 410 such as the Internet. Such networking environments
are well known in wired and wireless enterprise-wide computer networks, intranets,
extranets, and the Internet. Other embodiments include other types of
communication networks including telecommunications networks, cellular
networks, paging networks, and other mobile networks.

When used in a LAN networking environment, the host computing
system 124 is connected to the LAN 408 through an adapter or network interface
460 (communicatively linked to the system bus 416). When used in a WAN
networking environment, the host computing system 124 may include a modem

462 or other device, such as the network interface 460, for establishing
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communications over the WAN 410. The modem 462 is shown in Figure 4 as
communicatively linked between the interface 450 and the WAN 410. In a
networked environment, program modules, application programs, or data, or
portions thereof, can be stored in the server computing system 406. In the
depicted embodiment, the host computing system 124 is communicatively linked to
the server computing system 406 through the LANs 408 and/or WAN 410, for
example with TCP/IP middle layer network protocols. However, other similar
network protocol layers are used in other embodiments, such as User Datagram
Protocol (*UDP”). Those skilled in the relevant art will readily recognize that the
network connections shown in Figure 4 are only some examples of establishing
communication links between computers, and other links may be used, including
wireless links.

The server computing system 406 is also communicatively linked to
one or more other computing systems or devices, such as the display 126,
participant interface 402, playing card handling system 120 and/or other gaming
systems 404, typically through the LAN 408 or the WAN 410 or other networking
configuration such as a direct asynchronous connection (not shown).

The server computing system 406 includes server applications 464
for the routing of instructions, programs, data and agents between the host
computing system 124, display 126, playing card handling system 120, participant
interface 402, and/or other gaming systems 404. For example the server
applications 464 may include conventional server applications such as WINDOWS
NT 4.0 Server, and/or WINDOWS 2000 Server, available from Microsoft
Corporation or Redmond, Washington. Additionally, or alternatively, the server
applications 464 can include any of a number of commercially available Web
servers, such as INTERNET INFORMATION SERVICE from Microsoft Corporation
and/or IPLANET from Netscape.

The participant interface 402 may include one or more displays 466
and user input devices 468. The participant interface 402 may take the form of

one or more of the displays 126b, 126¢ (Figures 1, 2). As discussed above, the
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displays 126 may take the form of touch screen displays. Alternatively, or
additionally, the participant interface 402 may employ a separate user input device,
for example a keyboard or keypad. The participant interface 402 may further
include one or more sound transducers, such as a speaker and/or microphone.

The participant interface 402 may include one or more controllers,
memories and may store and execute one or more applications for providing
information to, and collecting information from the participants 110, 114 (Figures 1
and 2). For example, the players 110 may select payout or house odds and/or
house advantage via the participant interface 402, for example via a GUI. The
participant interface 402 may provide the player 110 with a selection of predefined
payout or house odds and/or house advantages, or may receive payout or house
odds and/or house advantage defined by the player 110. The participant interface
402 may permit the players 110 to select from a variety of bonus and/or
progressive gaming options. Likewise, the participant interface 402 may provide
the dealer 114 with the selected payout or house odds and/or house advantage for
the various players 110, and may permit the dealer to enter the payout or house
odds or house advantage for the various player positions 104.

Additionally, the participant interface 402 may include instructions for
handling security such as password or other access protection and
communications encryption. The participant interface 402 can also provide
statistics (win, loss, time, etc.) to the players 110 and/or dealer 114. The statistics
may be provided in real-time or almost real-time. Further, the participant interface
402 may allow the player 110 to request drinks, food, and/or services. The
participant interface 402 may allow the dealer 114 to request assistance, for
example requesting more chips or new playing cards. Other information may
include one or more of player identification data, preference data, statistical data
for the particular player and/or other players, account numbers, account balances,
maximum and/or minimum wagers, etc.

Various playing card handling systems 120 are discussed in detail

below, and may include one or more playing card handling subsystems 470 and
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one or more controller subsystems 472, which may include one or more
programmed microprocessors, application specific integrated circuits (ASICs),
memories or the like.

The other gaming systems 404 may include one or more sensors,
detectors, input devices, output devices, actuators, and/or controllers such as
programmed microprocessor and/or ASIC or the like. The controllers may execute
one or more gaming applications. The gaming applications can include
instructions for acquiring wagering and gaming event information from the live
gaming at the gaming table 102 (Figures 1-3). The other gaming systems 404
may collect information via images (visible, infrared, ultraviolet), radio or
microwave electromagnetic radiation, and/or by detecting magnetic, inductance, or
mechanical energy. Such may be implemented in the card shoe 118, chip tray
122, or other areas at or proximate the gaming table 102. For example, the other
gaming systems 404 may acquire images of the wagers 112 and/or identifiers on
playing cards 116. The gaming applications can also include instructions for
processing, at least partially, the acquired wagering and gaming event information,
for example, identifying the position and size of each wager and/or the value of
each hand of playing cards. The gaming applications may include statistical
packages for producing statistical information regarding the play at a particular
gaming table, the performance of one or more players, and/or the performance of
the dealer 114 and/or game operator. The gaming applications can also include
instructions for providing a video feed and/or simulation of some or all of the
participant positions 104, 106. Gaming applications may determine, track, monitor
or otherwise process outcomes of games, amounts of wagers, average wager,
player identity information, complimentary benefits information (‘comps”), player
performance data, dealer performance data, chip tray accounting information,
playing card sequences, etc. Some suitable applications are described in one or
more of commonly assigned U.S. patent applications: Serial No. 60/442368, filed
April 21, 1999; Serial No. 09/474,858 filed December 30, 1999, entitled “METHOD
AND APPARATUS FOR MONITORING CASINO GAMING”; Serial No.
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60/259,658, filed January 4, 2001; Serial No. 09/849456 filed May 4, 2001, Serial
No. 09/790480, filed February 21, 2001, entitled “METHOD, APPARATUS AND
ARTICLE FOR EVALUATING CARD GAMES, SUCH AS BLACKJACK".

Some embodiments may communicatively couple one or more of the
systems 120, 124, 404, displays 126 and/or participant interfaces 402 without the
use of the server computing system 406, or alternatively via multiple server

computing systems.

Structural Aspects of the Playing Card Handling Systems

Figures 5A and 5B show a playing card handling system 120a for
handling playing cards according to one illustrated embodiment. As explained in
detail below, the playing card handling system 120a is operable to provide one or
more sets of randomized playing cards for use in a card game, based at least in
part on selected payout or house odds and/or house advantage.

The playing card handling system 120a can be coupled to or installed
with or near the gaming table 102 (Figures 1-3). In one embodiment, the playing
card handiing system 120a is installed away from the gaming table 102, for
example, in a restricted area of a casino where decks of playing cards are received
and shuffled.

The playing card handling system 120a includes a structural frame
502, a playing card input receiver 504, a playing card output receiver 506, a card
elevator mechanism 508, a first intermediary playing card receiver 510, and an
optional, second intermediary playing card receiver 512. The playing card
handling system 120a may be partially or fully enclosed by a housing (not shown)
and/or by the gaming table 102 (Figures 1-3).

At least one playing card reading sensor 513 is positioned between
the playing card input receiver 504 and the playing card output receiver 506. The
playing card reading sensor is operable to read identifying information form the
playing cards. The information allows the playing cards to be identified, for

example by rank and/or suit, or other values such as a point value of the playing
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card. The playing card reading sensor 513 may, for example, take the form an
optical machine-readable symbol reader, operable to read non-standard playing
card markings from the playing cards, for example machine-readable symbois
such as barcode, matrix or area code, or stacked code symbols. The playing card
reading sensor 513 may be operable to read standard playing card markings (e.g.,
rank, suit, pips). Such optical machine-readable symbol readers may take the
form of a scanner or an imager. The playing card reading sensor 513 may take
the form of a magnetic strip reader or inductive sensor to read magnetic stripe or
other indicia carried on or in the playing cards. The playing card reading sensor
513 may take the form of an radio frequency reader, for example an radio
frequency identification (RFID) interrogator where the playing cards carry RFID
tags or circuits. The playing card reading sensor 513 may, for example, read
playing cards one at a time as the playing cards pass the playing card reading
sensor 513 while traveling along the playing card transport path 509.

The playing card reading sensor 513 may be positioned between the
input card receiver 504 and the intermediary playing card receivers 510, 512. This
allows the playing card handling system 120a to sort playing cards into appropriate
ones of the first and the second intermediary playing card receivers 510, 512, or
within selected ones of compartments or receptacles of the first and the second
intermediary playing card receivers 510, 512.

The playing card input receiver 504 is sized and positioned to receive
playing cards collected at the end of a hand or game (i.e., collected playing cards
515), which are to be randomized or otherwise handled. The collected playing
cards 515 may be collected from the gaming table 102 during play or after a card
game or round has been played. The playing card input receiver 504 may be
carried or formed by a plate 516, which may be in turn be carried by, coupled to, or
otherwise connected to the gaming table 102. The playing card input receiver 504
may include a card input ramp 514 on to which the collected playing cards 515
may be fed by a dealer or other person, as individual cards or as a group of cards.

An input passage 517 extends through the plate 516 and the playing surface of the
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gaming table 102 (Figures 1-3) to allow passage of the collected playing cards 515
from the playing card input receiver 504 to the playing card transport path of the
playing card handling system 120a.

The first and second intermediary playing card receivers 510, 512
may take the form of carousels, each pivotally mounted about respective vertical
axes 511a, 511b (Figure 5B), which are vertical with respect to gravity or a base.
Carousels may advantageously employ bi-directional rotational motion, in contrast
to racks or trays, which typically require translation. The vertical axes 511a, 511b
may advantageously be coaxial, thereby minimizing the area or “footprint” of the
playing card handling system 120a. The first and second intermediary playing
card receivers 510, 512 include a plurality of card receiving compartments, each of
the compartments sized to hold a respective playing card. For example, there may
be sufficient compartments to hold two or more decks of playing cards. Also for
example, the first intermediary playing card receiver 510 may include a plurality of
playing card receiving compartments 510a, 510b, 510c (e.g., 180, only three called
out in Figure 5A), each sized to hold a respective playing card. Also for example,
the second intermediary playing card receiver 512 may include a plurality of
playing card receiving compartments 512a, 512b, 512c¢ (e.g., 180, only three called
out in Figure) each sized to hold a respective playing card. The number of card
receiving compartments, as well as the number of inventory piaying cards (i.e.,
playing cards in the playing card handling system 120a) can be greater or lesser
than the illustrated embodiment. In addition, the number of intermediary playing
card receptacles 510, 512 may be greater or lesser than the two shown in the
illustrated embodiment.

The term “carousel” as used herein is intended to be a generic term
for a structure that comprises an endless plurality of physical playing card
receptacles, referred to as card receiving compartments for convenience,
particularly suited for rotational movement. Some embodiments may employ other
card storage devices, for example a rack having a generally rectangular structure

of card receiving compartments, mounted for translation. The rack may, for
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example, be vertically-oriented. An wedge or portion of an annulus shaped
structuré of card receiving compartments, mounted for pivoting. It is appreciated
that the various types of structures and/or orientations employing card receiving
compartments are too numerous to describe in detail herein. Furthermore, such
structures may be moved in any suitable direction, orientation and/or manner. Any
such structure and/or orientation comprising a plurality of card receiving
compartments configured to be a repository for inventory cards are intended to be
included within the scope of this disclosure.

In one embodiment, playing cards may be loaded from the playing
card input receiver 504 to one of the intermediary playing card receivers 510, 512
while concurrently unloading playing cards to the playing card output receiver 506
from the other of the intermediary playing card receivers 510, 512. This
advantageously reduces any delay in providing playing cards to the gaming table
102. The first and second intermediary playing card receivers 510, 512 may be
removable, allowing fresh playing cards to be loaded into the playing card handling
system 120a. Loading of fresh playing cards may occur while the playing card
handling system 102a is building a set of playing cards in the output receiver from
the previously loaded intermediary playing card receiver 510, 512.

The playing card output receiver 506 is sized to receive a plurality of
randomized playing cards 518 (e.g., 2-8 decks or 110-416 playing cards). As
illustrated, the playing card output receiver 506 may take the form of a cartridge or
rectangular box with a floor, and open, for example, on one or more sides to allow
placement and removal of the randomized playing cards 518. The playing card
output receiver 506 may pass through an output passage 519 that extends through
the plate 516 and the playing surface of the gaming table 102 (Figures 1-3), to
allow the card elevator mechanism 508 to deliver the randomized playing cards
518 to the gaming table 102.

In one embodiment, the playing card handling system 120a is located
completely below the playing surface of the gaming table 102. In another

embodiment, a vertical sidewall formed around the playing card input receiver 504
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and the output passage 519 has a height “h.” The height “h” corresponds to a
thickness of the gaming table top such that the top portions of the playing card
input receiver 504 and the output passage 519 may be flush with or extend just a
little bit above (e.g., low profile) the playing -surface of the gaming table 102
(Figures 1-3). The playing surface of the gaming table 102 typically comprises a
felt cover on top of a foam pad, both of which are positioned on top of a sheet of
composite, wood, or other type of material. One type of suitable surface 104 is
described in detail in U.S. Patent Application No. 10/981,132. Some embodiments
may omit the plate 516, and form the passages 517, 519 only through the playing
surface of the gaming table 102. Still other embodiments may not locate the
playing card handling system 120a under the playing surface of the playing table
102, thus such embodiments may omit the passages 517, 519 through the gaming
table 102. To conserve space, in one embodiment the playing card input receiver
504 and the output passage 519 are positioned adjacent to one another.

Depending upon the embodiments and/or the type of card game, the
randomized playing cards 518 may be delivered individually or as a group of cards.
Embodiments of the playing card handling system 120a may be user configurable
to provide randomized playing cards 518 having any specified number of playing
cards, and/or any specified suit of cards, and/or any specified rank(s) of cards,
and/or other cards such as bonus cards or the like.

A cover 521 may be manuaily moved from a closed position 523 to
an opened position 525 (Figure 5B, broken line), where in the closed position 523
the cover 521 is disposed over the output passage 519 so as to limit or preclude
access or a view into the output passage 519, and where in the opened position
525 the cover 521 is spaced from the output passage 519 so as to not limit nor
preclude access or a view into the output passage 519. The cover 521 may be
pivotally or slideably coupled to the frame 502, plate 516 or other portion of the
playing card handling system 120a for movement between the closed and the
opened positions. In particular, the cover 521 may be pivotally coupled to the

frame or other portion of the playing card handling system 120a for movement
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between the closed and the opened positions, 523, 525, respectively.
Alternatively, the cover 521 may be slideably or pivotally coupled directly to the
gaming table 102.

The playing card output receiver 506 is moveable between a lowered
position 522 and a raised position (not shown). In the raised position, at least a
portion of the playing card output receiver 506 is positioned to permit the
randomized playing cards 518 to be withdrawn from the playing card output
receiver 506 by a dealer 114 (Figures 1 and 2) or another person at the gaming
table 102. For example, the raised position may, for example, be spaced
sufficiently above the plate 516 to expose all or some of the randomized playing
cards 518 above the surface 104 of the gaming table 102 (Figures 1-3). In the
lowered position 522, the playing card output receiver 506 is positioned such that
the randomized playing cards 518 cannot be withdrawn from the playing card
output receiver 506. For example, a top of the playing card output receiver 506
may be spaced flush with, or below the playing surface of the gaming table 102
and/or below a top of the plate 516.

The card elevator mechanism 508 moves the playing card output
receiver 506 between the lowered position 552 and the raised position. The card
elevator mechanism 508 may, for example, comprise a linkage 529 and an
elevator motor 531 coupled to drive the linkage 529. Figures 5A and 5B employ a
partially exploded view, showing the playing card output receiver 506 spaced from
linkage 529 of the card elevator mechanism 508 to better illustrate the
components. In use, the playing card output receiver 506 will be physically
connected or coupled to the linkage 529. In one embodiment, the elevator motor
531 is a DC stepper motor. Alternatively, the elevator motor 531 may take the
form of a servo-motor. The card elevator mechanism 508 may employ any
suitable linkage, including but not limited to a belt, sprocket chain, gear, scissors
linkage or the like (not shown for clarity). Activation of the elevator motor 531
moves the linkage 529 and the playing card output receiver 506 relative to the

structural frame 502.
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After the playing card output receiver 506 delivers the randomized
playing cards 518 to the gaming table 102, the card elevator mechanism 508
returns the playing card output receiver 506 to the lowered position 522. The
lowered position 522 may be aligned with an elevator branch.

In some embodiments, one or more external switches (not called out)
are positioned to be accessible from an exterior of the playing card handling
system 120a. The external switches may, for example, be carried by the plate
516, the playing surface of the gaming table 102, or a housing (not shown) of the
playing card handling system 102a. The external switches may be selectively
activated to cause the card elevator mechanism 508 to move the playing card
output receptacle 506 to the lowered position 522. Additionally, or alternatively,
the external switches may be selectively activated to cause the card elevator
mechanism 508 to move the playing card output receptacle 506 to the raised
position. In some embodiments, a cover switch (not called out) is responsive to
movement and/or a position of the cover 521 to cause the card elevator
mechanism 508 to automatically move the playing card output receiver 506
upward from the lowered position 522 to the raised position. Additionally or
alternatively, the cover switch is responsive to movement and/or a position of the
cover 521 to cause the card elevator mechanism 508 to automatically move the
playing card output receiver 506 downward from the raised position to the lowered
position 522. The cover switch 233 may be employed in addition to, or in place of,
the external switches 231. The cover switch 233 may take the form of a contact
switch or sensor such as a proximity sensor, light sensor, infrared sensor, pressure
sensor, or magnetic sensor such as a Reed switch.

One or more lowered position sensors (not shown) may detect when
the playing card output receiver 506 is at the lowered position 522. The lowered
position sensors may take a variety of forms including, but not limited to a
proximity sensor, optical eye type sensor, and/or positional or rotational encoder.
The lowered position sensors 235 may sense the position of the playing card

output receiver 506, or the linkage 529 or shaft of elevator motor 531.
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Some embodiments may employ an interlock or lockout feature. The
lockout feature prevents the card elevator mechanism 508 from moving the playing
card output receptacle 506 to the raised position until the playing card output
receptacle 506 is loaded with a sufficient number of randomized playing cards 518.
For example, the lockout feature may keep the playing card output receptacle 506
in the lowered position 522 until at least one hundred and twelve cards (e.g., two
standard decks) have been loaded in the playing card output receptacle 506.

The playing card handling system 120a may include a control
subsystem 550 (Figure 5A). The control subsystem 550 may include one or more
controllers, processors, ASIC and/or memories. For example, the control
subsystem 550 may include a microprocessor 552, ROM 554 and RAM 556
coupled via one or more buses 557. The microprocessor 552 may employ signals
553 received from one or more sensors or actuations of the playing card handling
system 120a.

The control subsystem 550 may also include one or more motor
controllers 560 to send control signals 561 to control operation of the various
motors and/or actuators of the playing card handling system 120a.

The control subsystem 550 may also include one or more user
interfaces 562 to provide information to, and/or receive information from a user, for
example the dealer 114 (Figures 1 and 2). Any known or later developed user
interface may be suitable, for example a touch screen display, keyboard, and/or
keypad, voice activated, etc.

The control subsystem 550 may include one or more network
controllers 564 and/or communications ports 566 for providing communications via
communications channels, for example LANs 408 (Figure 4) and/or WANs 410.

The control subsystem 550 may also include one or more random
number generators 558. Wihile illustrated as a dedicated device, in some
embodiments the random number generator functionality may be implemented by

the microprocessor 552. As discussed in detail below, the random number
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generator 558 produces a random numbers or virtual playing card values based at
least in part on the selected payout or house odds and/or house advantage.

Figure 6A shows a playing card handling system 120b for handling
playing cards according to another illustrated embodiment. As explained in detail
below, the playing card handling system 120b is operable to provide one or more
sets of randomized playing cards for use in a card game, based at least in part on
selected payout or house odds and/or house advantage.

The playing card handling system 120b can be coupled to or installed
with or near the gaming table 102 (Figures 1-3). In one embodiment, the playing
card handling system 102b is installed away from the gaming table 102, for
example, in a restricted area of a casino where decks of playing cards are received
and shuffled.

The playing card handling system 120b includes a structural frame
602, a playing card input receiver 604, a playing card output receiver 606, a card
elevator mechanism 608, a first intermediary playing card receiver 610, and a
second intermediary playing card receiver 612. The playing card handling system -
120b may be partially or fully enclosed by a housing (not shown) and/or by the
gaming table 102 (Figures 1-3).

At least one playing card reading sensor 613 is positioned between
the playing card input receiver 604 and the playing card output receiver 606. The
playing card reading sensor is operable to read identifying information form the
playing cards. The information allows the playing cards to be identified, for
example by rank and/or suit, or other values such as a point value of the playing
card. The playing card reading sensor 613 may, for example, take the form an
optical machine-readable symbol reader, operable to read machine-readable
symbols (e.g., barcode, matrix or area codes, or stacked codes) from the playing
cards. The playing card reading sensor 613 may be operable to read standard
playing card markings (e.g., rank, suit, pips). Such optical machine-readable
symbol readers may take the form of a scanner or an imager. The playing card

reading sensor 613 may take the form of a magnetic strip reader or inductive
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sensor to read magnetic stripe or other indicia carried on or in the playing cards,
The playing card reading sensor 613 may take the form of an radio frequency
reader, for example an radio frequency identification (RFID) interrogator where the
playing cards carry RFID tags or circuits. The playing card reading sensor 613
may, for example, read playing cards one at a time as the playing cards pass the
playing card reading sensor 613 while traveling along the playing card transport
path 609.

The playing card reading sensor 613 may be positioned between the
input card receiver 604 and the intermediary playing card receivers 610, 612. This
allows the playing card handling system to sort playing cards into appropriate ones
of the first and/or the second intermediary playing card receivers 610, 612, or card
receiving compartments or receptacles therein.

The playing card input receiver 604 is sized and positioned to receive
playing cards collected at the end of a hand or game (i.e., collected playing cards
615), which are to be randomized or otherwise handled. The collected playing
cards 615 may be collected from the gaming table 102 during play or after a card
game or round has been played. The playing card input receiver 604 may be
carried or formed by a plate 616, which may be in turn be carried by, coupled to, or
otherwise connected to the gaming table 102. The playing card input receiver 604
may include a card input ramp (not shown) on to which the collected piaying cards
615 may be fed by a dealer or other person, as individual cards or as a group of
cards. An input passage 617 extends through the plate 616 and the playing
surface of the gaming table 102 (Figures 1-3) to allow passage of the collected
playing cards 615 from the playing card input receiver 604 to the playing card
transport path of the playing card handling system 120b.

The first intermediary playing card receiver 610 may take the form of
one or more (e.g., three) distinct playing card receiving compartments 610a, 610b,
610c, each sized to receive a plurality of playing cards therein. The first
intermediary playing card receiver 610 may be moveable with respect to a playing

card input path 609 that extends from the playing card input receiver 604. As
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ilustrated, the first intermediary playing card receiver 610 may be translatable
along a vertical axis 611a with respect to the playing card transport path 609.
Alternatively, the first intermediary playing card receiver 610 may be rotatable or
pivotally moveable about a horizontal axis 611c (cross illustrating axis going into
page of drawing sheet) with respect to the playing card transport path 609. In such
an embodiment, the first intermediary playing card receiver 610 may have an
approximately annular profile.

The second intermediary playing card receiver 612 may take the
form of a carousel, pivotally mounted about a horizontal axis 611b. Carousels may
advantageously employ bi-directional rotational motion, in contrast to racks or
trays, which typically require translation. The second intermediary playing card
receiver 612 may include a plurality of card receiving compartments, each of the
card receiving compartments sized to hold a respective playing card. For
example, there may be sufficient compartments to hold two or more decks of
playing cards. For example, the first intermediary playing card receiver 610 may
include three playing card receiving compartments each sized to hold a plurality of
playing cards (e.g., 110 playing cards each). Also for example, the second
intermediary playing card receiver 612 may include a plurality of playing card
receiving compartments (e.g., 180) each sized to hold a respective playing card.

The number of card receiving compartments, as well as the number
of inventory playing cards (i.e., playing cards in the playing card handling system
120a) can be greater or lesser than the illustrated embodiment. In addition, the
number of intermediary playing card receivers 610, 612 may be greater or lesser
than that shown in the illustrated embodiment.

In one embodiment, playing cards are loaded from the playing card
input receiver 604 to one of the intermediary playing card receivers 610, 612
based on when the particular playing card will be required to build a set of playing
cards based on a random sequence of virtual playing card values. Thus, for
example, a set of virtual playing card values may be generated or otherwise

formed. The set may be divided into two or more subsets. For example, where
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the first intermediary playing card receiver has three distinct card receiving
compartments 610a-610c, the set may be divided into four subsets, one for each
of the playing card compartments 610a-610c of the first intermediary playing card
receiver 610, and one for the second intermediary playing card receiver 612. The
resulting subsets do not necessarily have to be of equal size. Playing cards that
will required the earliest (e.g., those in the first quarter of the set of virtual playing
card values) will be transported directly to the second intermediary playing card
receiver 612. Playing card required next (e.g., those in the second quarter of the
set of virtual playing card values) may be loaded into a first one of the
compartments 610a of the first playing card receiver 610. Playing card required
next (e.g., those in the third quarter of the set of virtual playing card values) may
be loaded into a second one of the compartments 610b of the first playing card
receiver 610, while playing cards required last (e.g., those in the fourth quarter of
the set of virtual playing card values) may be loaded into a third one of the
compartments 610c of the first playing card receiver 610.

After, or while the second intermediary playing card receiver 612 is
being emptied, playing cards from the first card receiving compartment 610a, then
from the second card receiving compartment 610b and finally from the third card
receiving compartment 610c may be loaded into compartments of the second
playing card receiver 612. During this process, the playing card handling system
120b knows or tracks the position or location of each playing card, having initially
identified the playing cards with the playing card reading sensor 613, and tracking
the various destinations of the playing cards. In some embodiments, playing cards
are loaded concurrently with unloading of the playing cards.

This multiple intermediary card receiver approach allows the playing
card handling system 120b to handle a very large number of playing cards without
incurring unacceptable delays in providing randomized playing card to the gaming
table 102. The first and/or the second intermediary playing card receivers 610,
612 may be removable allowing fresh playing cards to be loaded into the playing

card handling system 120b. Loading of fresh playing cards may occur while the
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playing card handling system 120b is building a set of playing cards in the output
receiver from the previously loaded intermediary playing card receiver 610, 612.

The playing card output receiver 606 is sized to receive a plurality of
randomized playing cards 618 (e.g., 2-8 decks or 110-416 playing cards). As
illustrated, the playing card output receiver 606 may take the form of a cartridge or
rectangular box with a floor, and open, for exampie, on one or more sides to allow
placement and removal of the randomized playing cards 618. The playing card
output receiver 606 may pass through an output passage 619 that extends through
the plate 616 and the playing surface of the gaming table 102 (Figures 1-3), to
allow the card elevator mechanism 608 to deliver the randomized playing cards
618 to the gaming table 102.

In one embodiment, the playing card handling system 120b is located
completely below the playing surface of the gaming table 102. In another
embodiment, the top portions of the playing card input receiver 604 and the output
passage 619 may be flush with or extend just a little bit above the playing surface
of the gaming table 102 (Figures 1-3). Still other embodiments may not locate the
card handling system 120b under the playing surface of the playing table 102, thus
such embodiments may omit the passages 617, 619 through the gaming table 102.
To conserve space, in one embodiment the playing card input receiver 604 and the
output passage 619 are positioned adjacent to one another.

Depending upon the embodiments and/or the type of card game, the
randomized playing cards 618 may be delivered individually or as a group of cards.
Embodiments of the playing card handling system 120b may be user configurable
to provide randomized playing cards 618 having any specified number of playing
cards, and/or any specified suit of cards, and/or any specified rank(s) of cards,
and/or other cards such as bonus cards or the like.

As discussed in reference to the embodiment of Figures 5A and 5B,
the playing card handling system 120b may include a cover 621 that is manually
moved from a closed position 623 to an opened position (not shown in Figure 6A),

where in the closed position 623 the cover 621 is disposed over the output
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passage 619 so as to limit or preclude access or a view into the output passage
619, and where in the opened position the cover 621 is spaced from the output
passage 619 so as to not limit nor preclude access or a view into the output
passage 619. The cover 621 may be pivotally or slideably coupled to the frame
602, plate 616 or other portion of the playing card handling system 120b.
Alternatively, the cover 621 may be slideably or pivotally coupled directly to the
gaming table 102.

As discussed in reference to the embodiment of Figures 5A and 5B,
the playing card handling system 120b, the playing card output receiver 606 is
moveable between a lowered position 622 and a raised position (not shown). In
the raised position, at least a portion of the playing card output receiver 606 is
positioned to permit the randomized playing cards 618 to be withdrawn from the
playing card output receiver 606 by a dealer 114 (Figures 1 and 2) or another
person at the gaming table 102. In the lowered position 622, the playing card
output receiver 606 is positioned such that the randomized playing cards 618
cannot be withdrawn from the playing card output receiver 606.

The card elevator mechanism 608 moves the playing card output
receiver 606 between the raised and the lowered positions. The card elevator
mechanism 608 may, for example, comprise a linkage 629 and an elevator motor
631 coupled to drive the linkage 629. Figure 6A employs a partially exploded view,
showing the playing card output receiver 606 spaced from linkage 629 to better
illustrate the components. In use, the playing card output receiver 606 will be
physically connected or coupled to the linkage 629. The elevator motor 631 may
take the form of a DC stepper motor or alternatively a servo-motor.

Atfter the playing card output receiver 606 delivers the randomized
playing cards 618 to the gaming table 102, the card elevator mechanism 608
returns the playing card output receiver 806 to the lowered position 622. The
lowered position 622 may be aligned with an elevator branch.

As discussed in reference to the embodiment of Figures 5A and 5B,

in some embodiments of the playing card handling system 120b, one or more
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external switches (not called out) are positioned to be accessible from an exterior
of the playing card handling system 120b. The external switches may, for
example, be carried by the plate 616, the playing surface of the gaming table 102,
or a housing (not shown) of the playing card handling system 102a. The external
switches may be selectively activated to cause the‘card elevator mechanism 608
to move the playing card output receiver 606 to the lowered position 622,
Additionally, or alternatively, the external switches may be selectively activated to
cause the card elevator mechanism 608 to move the playing card output receiver
606 to the raised position. In some embodiments, a cover switch (not called out) is
responsive to movement and/or a position of the cover 621 to cause the card
elevator mechanism 608 to automatically move the playing card output receiver
606 upward from the lowered position 622 to the raised position. Additionally or
alternatively, the cover switch is responsive to movement and/or a position of the
cover 621 to cause the card elevator mechanism 608 to automatically move the
playing card output receiver 606 downward from the raised position to the lowered
position 622. The cover switch 233 may be employed in addition to, or in place of,
the external switches 231. The cover switch 233 may take the form of a contact
switch or sensor such as a proximity sensor, light sensor, infrared sensor, pressure
sensor, or magnetic sensor such as a Reed switch.

One or more lowered position sensors (not shown) may detect when
the playing card output receiver 606 is at the lowered position 622. The lowered
position sensors may take a variety of forms including, but not limited to a
proximity sensor, optical eye type sensor, and/or positional or rotational encoder.
The lowered position sensors may sense the position of the playing card output
receiver 606, or the linkage 629 or shaft of elevator motor 631.

Some embodiments may employ an interlock or lockout feature. The
lockout feature prevents the card elevator mechanism 608 from moving the playing
card output receiver 606 to the raised position until the playing card output receiver
606 is loaded with a sufficient number of randomized playing cards 618. For

example, the lockout feature may keep the playing card output receiver 606 in the
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lowered position 622 until at least one hundred and twelve cards (e.g., two
standard decks) have been loaded in the playing card output receiver 606.

The playing card handling system 120b may include a control
subsystem 650. The control subsystem 650 may include one or more controliers,
processors, ASIC and/or memories. For example, the control subsystem 650 may
include a microprocessor 652, ROM 654 and RAM 656 coupled via one or more
buses 657. The microprocessor 652 may employ signals 553 received from one or
more sensors or actuations of the playing card handling system 120b.

The control subsystem 650 may also include one or more motor
controllers 660 to send control signals 661 to control operation of the various
motors and/or actuators of the playing card handling system 120b.

The control subsystem 650 may also include one or more user
interfaces 662 to provide information to, and/or receive information from a user, for
example the dealer 114 (Figures 1 and 2). Any known or later developed user
interface may be suitable, for example a touch screen display, keyboard, and/or
keypad.

The control subsystem 650 may include one or more network
controllers 664 and/or communications ports 666 for providing communications via
communications channels, for example LANs 408 (Figure 4) and/or WANs 410.

The control subsystem 650 may also include one or more random
number generators 658. While illustrated as a dedicated device, in some
embodiments the random number generator functionality may be implemented by
the microprocessor 652. As discussed in detail below, the random number
generator 658 produces a random numbers or virtual playing card values based at
least in part on the selected payout odds or house advantage.

Figure 6B shows the first playing card receiver 610 according to
another illustrated embodiment.

The first playing card receiver 610 includes a diagonal array 670 of
playing card receiving compartments 610a-610c, which are physically coupled to

move as a unit. For example, the diagonal array 670 may be mounted for bi-
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directional translation along a vertical axis (double headed arrow 672), which is
approximately vertical with respect to the gravitational effect of the planet. Each of
the playing card receiving compartments 610a-610c is sized and dimensioned to
hold a plurality of playing cards 674 (only one shown).

Figure 6C shows the first playing card receiver 610 according to a
further illustrated embodiment.

The first playing card receiver 610 includes a plurality of playing card
receiving compartments 610a-610c, which are physically coupled to move as a
unit. The playing card receiving compartments may be mounted for bi-directional
pivotal movement (double headed arrow 676) about a horizontal axis (circle
enclosing X 678), which is approximately horizontal with respect to the
gravitational effect of the planet. The first playing card receiver 610 has an annular
profile. Each of the playing card receiving compartments 610a-610c is sized and
dimensioned to hold a plurality of playing cards (not shown).

Figure 7 shows a playing card handling system 120c, according to
another illustrated embodiment. As explained in detail below, the playing card
handling system 120c is operable to provide one or more sets of randomized
playing cards 718 for use in a card game, based at least in part on selected payout
or house odds and/or house advantage.

The playing card handling system 120c includes a housing 700
having a playing card input receiver 702 for receiving playing card media 704, a
playing card output receiver 706 for delivering randomized playing cards 708. A
card path identified by arrow 710 extends between the playing card input receiver
702 and playing card output receiver 706. The playing card handling system 120c
generally includes a drive l;nechanism 712, a markings forming mechanism 714
(e.g., print mechanism) and a control mechanism 7186.

In some embodiments, the playing card media takes the form of
playing card blanks without any markings. In other embodiments, the playing card
media takes the form of playing card blanks with some playing card designs, but

without playing card value markings (e.g., rank and/or suit symbols). Thus, the
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playing media may include identical ornamental designs on the backs of the
playing card blanks, with the faces left blank for the playing card value markings.
In still other embodiments, the playing card media may take the form of existing
playing cards, from which the playing card value markings will be erased, prior to
being reformed or otherwise generated. In some embodiments, the playing card
media may take the form of a fiber based media, for example card stock, vellum, or
polymer based media. In some embodiments, the playing card media takes the
form of an active media, for example a form of electronic or “e-paper”, smart paper,
and/or ink code, which allows the formation and erasure of markings via electrical,
magnetic, or electromagnetic radiation.

Smart paper is a product developed by Xerox Palo Alto Research
Center, of Palo Alto, California. The smart paper consists of a flexible polymer
containing millions of small balls and electronic circuitry. Each ball has a portion of
a first color and a portion of a second color, each portion having an opposite
charge from the other portion. Applying a charge causes the balls to rotate within
the polymer structure, to display either the first or the second color. Charges can
be selectively applied to form different ones or groups of the balls to from the
respective markings 154-160 on the playing cards 108. The markings 154-160
remain visible until another charge is applied. Alternatively, the playing card
handling system 120c can be adapted to employ color-changing inks such as
thermochromatic inks (e.g., liquid crystal, leucodyes) which change color in
response to temperature fluctuations, and photochromatic inks that respond to
variations in UV light.

As illustrated in Figure 7, the drive mechanism 712 includes a drive
roller 718 rotatably mounted at the end of a pivot arm 720 and driven by a motor
722 via a drive belt 724. The motor 722 can take the form of a stepper motor, that
drives the drive roller 718 in small increments or steps, such that the playing card
media 704 is propelled incrementally or stepped through the card path 710 of the
playing card handling system 120c¢, pausing slightly between each step. Stepper

motors and their operation are well known in the art. A spring 726 biases the pivot
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arm 720 toward the playing card media 704 to maintain contact between the drive
roller 718 and an outermost one of the playing card media 704 in the playing card
input receiver 702. Thus, as the drive roller 718 rotates (counterclockwise with
respect to the Figure), the outermost playing card media 704 is propelled along the
card path 710. Additionally, or alternatively, a card support 730 positioned behind
the playing card media 704 is supported along an inclined plane such as a guide
channel 732 by one or more rollers 734. The weight of the card support 730 and
or an additional attached weight (not shown) biases the card support 730 and the
playing card media 704 toward the card path 710. The drive mechanism 712 also
includes a number of guide rollers 736 to guide the playing card media 704 along
the card path 710. Typically the guide rollers 736 are not driven, although in some
embodiments one or more of the guide rollers 736 can be driven where suitable.
For example, one or more guide rollers 736 may be driven where the card path
710 is longer than the length of the playing card media 704. While a particular
drive mechanism 712 is illustrated, many other suitable drive mechanisms will be
apparent to those skilled in the art of printing. Reference can be made to the
numerous examples of drive mechanisms for both various types of printers, for
example impact and non-impact printers.

The markings forming mechanism 714 may include a marking
forming head 738 and a platen 740. In one embodiment, the markings forming
mechanism 714 takes the form of a printing mechanism, and the marking forming
head 738 take the form of a print head. The print head can take any of a variety of
forms, such as a thermal print head, ink jet print head, electrostatic print head, or
impact print head. The platen 740, by itself or with one or more of the guide rollers
736 (i.e., “bail rollers”), provides a flat printing surface positioned under the
markings forming head 738 for the playing card media 704. While illustrated as a
platen roller 740, the playing card handling system 120c can alternatively employ a
stationary platen diametrically opposed from the markings forming head 738,
where suitable for the particular playing card media 704. In an alternative

embodiment, the platen roller 740 may be driven by the motor 722, or by a
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separate motor. In other embodiments, marking forming head 738 may take the
form of a magnetic write head, similar to those employed to encode information
into magnetic stripes. In other embodiments, marking forming head 738 may take
the form of an inductive write head, an radio frequency transmitter, or transmitter of
other frequencies of electro-magnetic radiation, including but not limited to optical
magnetic radiation (e.g., visible light, ultraviolet light, and/or infrared light).

The control mechanism 716 includes a microprocessor 742, volatile
memory such as a Random Access Memory (“RAM”) 744, and a persistent
memory such as a Read Only Memory (“ROM") 746. The microprocessor 742
executes instructions stored in RAM 744, ROM 746 and/or the microprocessor's
742 own onboard registers (not shown) for generating a random playing card
sequence, and printing the appropriate markings on the playing cards in the order
of the random playing card sequence. The control mechanism 716 also includes a

motor controller 748 for controlling the motor 712 in response to motor control

“signals from the microprocessor 742, and a markings controller 750 for controlling

the marking forming head 738 in response to marking forming control signals from
the microprocessor 742.

The control mechanism 716 may fuﬂher include a card level detector
752 for detecting a level or number of playing cards in the playing card output
receiver 706. The card level detector 752 can include a light source and receiver
pair and a reflector spaced across the playing card holder from the light source
and receiver pair. Thus, when the level of playing cards 708 in the playing card
output receiver 706 drops below the path of the light, the card level detector 752
detects light reflected by the reflector, and provides a signal to the microprocessor
742 indicating that additional playing cards 708 should be formed (e.g., printed or
otherwise encoded). The playing card handling system 120c can employ other
level detectors, such as mechanical detectors.

In operation the microprocessor 742 executes instructions stored in
the RAM 744, ROM 746 and/or microprocessor's registers to computationally

randomly generate virtual playing card values from a domain of playing card
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values, based at least in part on the selected payout or house odds and/or house
advantage.

The microprocessor 742 generates markings forming data based on
the computationally generated virtual playing card values. The markings forming
data consists of instructions for forming playing card value markings, and
optionally non-value markings, on respective ones of the playing card media 704
that correspond to respective virtual playing card values from the random playing
card sequence. For example, the markings forming data can identify which
elements of the markings forming head 738 to activate at each step of the motor
722 to form a desired image. During each pause between steps of the motor 722,
a small portion of one of the playing card media 704 is aligned with the markings
forming head 738 and selected elements of the markings forming head 738 are
activated to produce a portion of an image on the portion of the playing card media
704 aligned with the markings forming head 738. The image portion is a small
portion of an entire image to be formed. The entire image typically is produced by
stepping the card blank 704 past the markings forming head 738, pausing the
playing card media 704 after each step, determining the portion of the image
corresponding to the step number, determining which elements of the markings
forming head 738 to activate to produce the determined portion of the image, and
activating the determined elements to produce the determined portion of the image
on the playing card media 704. The microprocessor 742 provides the markings
forming data as motor commands to the motor controller 748 and as markings
forming commands to the markings forming controller 750, for respectively
synchronizing and controlling the motor 722 and markings forming head 738. The
markings may take a non-visible form, and/or may take the form of magneticaily
detectable markings, for example magnetic orientations in a magnetic stripe.

Thus, the playing card handling system 120c of Figure 7 provides a
standalone card distribution device for providing playing cards in a pseudo-random
fashion based at least in part on the selected payout or house odds and/or house

advantage, which may be used at any gaming position. Since the playing card
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handling system 120c includes a microprocessor 742 which may implement the
RNG function, the playing card handling system 120c is particularly suited for the
manually monitored gaming table 18 of Figure 2, where the playing card handling
system 120c operates in a standalone mode. However, the playing card handling
system 120c can operate as an integral portion of the automated table game
system, or in conjunction with such a system.

In another embodiment, the playing card handling system 120c may
include at least one playing card reading sensor positioned between the playing
card input receiver and the playing card output receiver, identical or similar to that
of the previously discussed embodiments. Additionally, or alternatively, the playing
card handling system 120c may include an erase mechanism (not shown)
positioned between the playing card input receiver and the print mechanism. The
erase mechanism is operable to erase marking from previously used playing
cards. Erasing may include removing previously printed markings physically,
chemically and/or via electromagnetic radiation. Alternatively, erasing may include
electrically, inductively, or magnetically removing previously encoded markings, for
example where the playing card characters or symbols were formed using smart or

electronic paper media, ink code or other active media.

Brief Overview of the Operation of Playing Card Handling Systems

Each of the playing card handling systems 120a, 102b, 120c
(collectively 120) provide randomized playing cards 518, 618, 718 at the playing
card output receiver 506, 606, 706, respectively, based at least in part on a
selected set of payout or house odds and/or house advantage.

In various embodiments, the randomized playing cards 518,618, 718
may be delivered individually (e.g., one at a time), as multiple subsets (e.g.,
individual hands), or as one set (e.g., multiple hands). Such variations are
discussed immediately below.

For example, the randomized playing cards 518, 618, 718 may be

delivered to the output playing card receiver one at a time, as illustrated in Figure
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8. Thus, a playing card may be selected or generated that corresponds to a virtual
playing card value that has been randomly generated based on the payout or
house odds and/or house advantage selected for the particular player position 104
(Figures 1 and 2) to which-the playing card will be dealt.

This approach advantageously requires little computational overhead
with respect to positioning or interleaving the playing cards for various participant
positions (e.g., player positions 104 and dealer position 106) with respect to one
another in a set or stack of playing cards.

In particular, a method 800 of delivering playing cards one at a time
starts at 802. At 804, the playing card handling system 120 determines a
participant 110, 114 (Figures 1 and 2) or participant position 104, 106 to which the
playing card will be dealt. Such may be based on the rules of the game and/or on
information received from the players 110, the dealer 114, or various other gaming
systems 404 (Figure 4).

At 806, the playing card handling system 120 determines the
selected payout or house odds and/or house advantage for the participant 110,
114 or participant position 104, 106. Such is based on the selection received by
the playing card handling system 120.

At 808, the playing card handling system 120 determines a domain of
virtual playing card values, parameters for a Random Number Generator (RNG)
function and/or a particular RNG function, for pseudo-randomly generating virtual
playing card values. The playing card handling system 120 may determine a total
number of virtual playing card values composing the domain to achieve or partially
achieve particular payout or house odds and/or house advantage. Alternatively, or
additionally, the playing card handling system 120 may select the virtual playing
card values composing the domain to achieve or partially achieve particular payout
or house odds and/or house advantage. For example, the playing card handiing
system 120 may omit certain virtual playing card values (e.g., those corresponding
to one or more Aces), or may over represent certain virtual playing card values

(e.g., fives). Such may be used to control the probability of a bonus hand
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occurring (e.g., five Queen of hearts in a single hand), for which a bonus or
progressive payout is made. Alternatively, or additionally, the playing card
handling system 120 may select parameters that weight the RNG function to
increase and/or decrease the probability of generating certain virtual playing card
values. For example, the playing card handling system 120 may select
parameters that increase, or alternatively, decrease the probability of generating a
virtual playing card value corresponding to playing cards having a value of ten
(e.g., tens and face cards). Alternatively, or additionally, the playing card handling
system 120 may select between a piurality of RNG functions, each designed to
produce on average a respective payout or house odds and/or house advantage.

At 810, the playing card handling system 120 pseudo-randomly
generates a virtual playing card value using the determined domain, parameters
and/or RNG function. At 812, the playing card handling system 120 provides a
playing card corresponding to the pseudo-randomly generated virtual playing card
value. At 814, the playing card handling system 120 determines whether there are
additional playing card to be dealt. If so, control returns to 804, otherwise the
method 800 terminates at 816.

Also for example, the randomized playing cards 518, 618, 718 may
be delivered to the output playing card receiver 506, 606, 706 as subsets or
packets of playing cards, as illustrated in Figure 9. For example, each subset of
playing cards may form a hand of playing cards intended for a respective one of
the participant positions (e.g., player positions 104 and dealer position 106). Thus,
playing cards may be selected or generated that correspond to a number of virtual
playing card values that have been randomly generated based on the payout odds
or house advantage selected for the particular player position 104 (Figures 1 and
2) to which the subset or packet of playing cards will be dealt. In such
embodiments, it may be advantageous for the playing card output receiver 506,
606, 706, to have multiple card receiving compartments.

This approach may be particularly suitable for card games that deal

complete hands to players at the start of the game. This approach may be
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particularly suitable for card games that deal partial hands to players 110 at the
start of the game, and which employ later dealt common cards that are shared by
the various participants 110, 114 to complete the participant’s respective hands.

This approach again advantageously requires little computational
overhead with respect to positioning or interleaving the playing cards for various
participant positions (e.g., player positions 104 and dealer position 106) with
respect to one another in a set or stack of playing cards. However, to the extent
that participants 110, 114 share common cards, such will need to be taken into
account in determining the actual payout odds and/or house advantage since
these later dealt cards must correspond to a common probability. This will
increase the computational complexity to some degree, over the immediately
preceding embodiment.

In particular, a method 900 of delivering playing cards as subsets or
packets of playing cards starts at 902. At 904, the playing card handling system
120 determines a participant 110, 114 (Figures 1 and 2) or participant position 104,
106 to which the playing card will be dealt. Such may be based on the rules of the
game and/or on information received from the players 110, the dealer 114, or
various other gaming systems 404 (Figure 4).

At 906, the playing card handiing system 120 determines the
selected payout or house odds and/or house advantage for the participant 110,
114 or participant position 104, 106. Such determination is based on the selection
received by the playing card handling system 120.

At 908, the playing card handling system 120 determines a domain of
virtual playing card values, parameters for an RNG function and/or a particular
RNG function for pseudo-randomly generating virtual playing card values. The
playing card handling system 120 may determine the domain, parameters, and/or
a particular RNG function in the same or similar fashion as discussed above in
reference to Figure 8. Such operation is not repeated in the interest of brevity.

At 910, the playing card handling system 120 pseudo-randomly

generates virtual playing card values using the determined domain, parameters
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and/or RNG function. At 912, the playing card handling system 120 provides
playing cards corresponding to the pseudo-randomly generated virtual playing card
values as a packet or subset. At 914, the playing card handling system 120
determines whether there are additional playing card to be dealt. If so, control
returns to 904, otherwise the method 900 terminates at 916.

As a further example, the randomized playing cards 518, 618, 718
may be delivered to the output playing card receiver 506, 606 706 as a set for
dealing multiple hands of playing cards to various participant positions (e.g., player
positions 104 and dealer position 106), as illustrated in Figure 10. Thus, playing
cards may be selected or generated that correspond to a number of subsets of
virtual playing card values that have been randomly generated based on the
payout or house odds and/or house advantage selected for the particular player
position 104 (Figures 1 and 2) to which the playing cards will be dealt.
Alternatively, a number of subsets of virtual playing card values may be randomly
generated based on the payout or house odds and/or house advantage selected
for the particular player position 104 (Figures 1 and 2), the virtual playing card
values of the subsets may be positioned or interleaved with one another based on
the relative order of the participant positions 104, 106 to form a set of virtual
playing card values, and then the playing cards corresponding to the set of virtual
playing card values may be selected or generated.

This approach may be particularly suitable for card games that deal
complete hands to players at the start of the game. This approach may be suitable
for card games that deal partial hands to players at the start of the game, and
which employ later dealt common cards that are shared by the various participants
110, 114 to complete the participant’s respective hands. This approach may be
particularly suitable for card games where the rules dictate the number of playing
cards that will be selected by, or dealt to, each participant position. For example,
the rules of baccarat dictate when each of the participants (e.g., player and bank)
must take additional playing cards (e.g., hit cards). This approach may

advantageously simplify the dealing of playing cards to the various participants
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110, 114. However, this approach may require extra computational overhead with
respect to positioning or interleaving the playing cards for various participant
positions (e.g., player positions 104 and dealer position 106) with respect to one
another in a set or stack of playing cards as compared to the two most immediately
described approaches. In games where participants share common cards, such
will need to be taken into account in determining the actual payout or house odds
and/or house advantage since these later dealt cards must correspond to a
common probability. As discussed above, this will increase the computational
complexity to some degree.

In particular, a method 1000 of delivering a set of playing cards for
dealing multiple hands of playing cards to various participant positions 104, 106
(Figures 1 and 2) starts at 1002. At 1004, the playing card handling system 120
determines a participant 110, 114 (Figures 1 and 2) or participant position 104, 106
to which the playing card will be dealt. Such may be based on the rules of the
game and/or on information received from the players 110, the dealer 114, or
various other gaming systems 404 (Figure 4).

At 1006, the playing card handling system 120 determines the
selected payout or house odds and/or house advantage for the participant 110,
114 or participant position 104, 106. Such determination is based on the selection
received by the playing card handling system 120.

At 1008, the playing card handling system 120 determines a domain
of virtual playing card values, parameters for an RNG function and/or a particular
RNG function for pseudo-randomly generating virtual playing card values. The
playing card handling system 120 may determines the domain, parameters, and/or
a particular RNG function in the same or similar fashion as discussed above in
reference to Figure 8. Such operation is not be repeated in the interest of brevity.

At 1010, the playing card handling system 120 pseudo-randomly
generates virtual playing card values using the determined domain, parameters
and/or RNG function. At 1012, the playing card handling system 120 determines

whether there are additional participants 110, 114 to process. If so, control returns
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to 1004 to determine the next participant 110, 114, otherwise the method 900
passes control to 1014.

At 1014, the playing card handling system 120 interleaves the virtual
playing card values of the various participants 110, 114. The playing card handling
system 120 may advantageously employ information regarding the relative position
in an order of dealing of the various participant positions 104, 106 with respect to
one another. At 1016, the playing card handling system 120 provides playing
cards corresponding to the pseudo-randomly generated virtual playing card values
as a set of interleaved or intermingled subsets. The method 1000 terminates at
1018.

Also in pariicular, a method 1100 of delivering a set of playing cards
for dealing multiple hands of playing cards to various participant positions 104, 106
(Figures 1 and 2) employs many of the same or similar acts as the method 1000.
Such acts are denominated with the same references numbers. Only significant
differences are discussed below.

Instead of interleaving or intermingling the virtual playing card values,
the playing card handling system 120 physically interleaves or intermingles the
actual playing cards at 1116 in method 1110. Such may be done by selectively
inserting playing cards into the intermediary playing card receivers 510, 512, 610,
612. Such may alternatively be done by selectively removing playing cards into
the intermediary playing card receivers 510, 512, 610, 612.

Figure 12 shows a method 1200 of operating a gaming environment
according to one illustrated embodiment, starting at 1202.

At 1204, the host computing system 124 (Figures 1-4) and/or playing
card handling system 120 receives selection from a player 110 or dealer 114
indicative of a set of payout or house odds and/or house advantage. At 1204, the
host computing system 124 and/or playing card handling system 120 converts the
received, if necessary. For example, the host computing system 124 and/or
playing card handling system 120 may convert player defined payout or house

odds to an acceptable value, for example an pair of integer values, and/or may
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convert payout or house odds to a house advantage. At 1208, the host computing
system 124 and/or playing card handling system 120 causes one or more displays
126 to display the payout or house odds and/or house advantage to at least one of
the participants 110, 114.

At 1210, the host computing system 124 and/or playing card handling
system 120 determines a domain, parameters and/or RGN function based on the
payout or house odds and/or house advantage. The host computing system 124
and/or playing card handling system 120 may, for example, employ a
mathematical function, algorithm or lookup table.

The randomization of playing cards employs an RNG function to
produce random virtual playing card values, based at least in part on the selected
payout or house odds and/or house advantage. Performance of RNG on
computers is well known in the computing arts. Mathematicians do not generally
consider computer generated random numbers to be truly random, and thus
commonly refer to such numbers as being pseudo-random. However such
numbers are sufficiently random for most practical purposes, such as distributing
playing cards to players. Hence, while we typically denominate the computer
generated values as being random and the playing cards as being randomized,
such terms as used herein and in the claims encompasses pseudo-random
numbers and ordering, and includes any values or ordering having a suitable
random distribution or probability of occurrence based on a selected set of odds or
probabilities, whether truly mathematically random or not.

In some embodiments, the virtual playing card values may be
computationally generated (e.g., via an RNG algorithm) executed by a suitable
controller. In some embodiments, the virtual playing card values may be
determined from predefined data that is randomly selected, such as from one or
more lookup tables. For example, the virtual playing card values may comprise a
sorted order, such as the order of playing cards in a new deck, prior to shuffling.

In order to reflect the selected payout or house odds and/or house

advantage, the playing card handling system 120 may select or form a suitable
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domain of playing card values on which the RNG will operate. Thus, for example,
the playing card handling system 120 may select or adjust the size of the domain,
and/or the composition of the domain of playing card values before or while
executing the RNG algorithm. Additionally, or alternatively, in order to reflect the
selected payout or house odds and/or house advantage, the playing card handling
system 120 may select suitable parameters for the RNG algorithm from a number
of parameters, the parameters weighting or biasing the RNG algorithm towards or
away from generating certain virtual playing card values. Additionally, or
alternatively, in order to reflect the selected payout or house odds and/or house
advantage, the playing card handling system 120 may select a suitable RNG
algorithm from a number of RNG algorithms, the RNG algorithms weighted or
biased towards or away from generating certain virtual playing card values.

As discussed above, the virtual playing card values may be
generated one at a time, for example on an as needed basis. Alternatively, the
virtual playing card values may be generated as subsets, or sets formed of two or
more subsets. The particulér approach may depend on the rules of the card game
and whether playing cards will be dealt individuél in groups such as packets.

The virtual playing card values may take a variety of forms. The
virtual playing card values may take the form of electronic or other data that
represent or are otherwise indicative of a playing card value (e.g., rank) or identity
(e.g., rank and suit). The electronic data may, for example, take the form of an
ordered list of virtual playing card values. The virtual playing card values may be
generated from a domain of virtual playing card values. The domain may include
playing card values representative of respective ones of the playing cards in a
standard, fifty-two (52) card deck. For example, the domain of playing card values
consist of the integers 0-51, each associated with a respective rank and suit
combination. Alterhatively, the domain of playing card values may, for example,
take the form of two integers, a first integer representing a rank (e.g., 0-12) and a

second integer representing a suit (e.g., 0-13).
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The domain of playing card values may comprise a fewer or greater
number of playing cards than the number of playing cards in a standard, fifty-two
(52) card deck. For example, the domain of playing card values may take the form
of set of identifiers (e.g. serial) numbers that are each uniquely associated with a
piaying card from a set of playing cards greater than a standard deck of 52 playing
cards. Thus, there may be two or more playing cards of the same rank and suit,
each of which is identified by a unique identifier in the domain of playing card
values. Alternatively, the domain may include fewer than an integer multiple of a
standard fifty-two playing card deck.

Additionally or alternatively, the virtual sequence 120 may be
determined from predefined data such as one or more lookup tables, for example a
sorted order that corresponds to the order of cards, un-shuffled, from a new
playing deck.

At 1212, the provides one or more playing cards based on one or
more pseudo-randomly generated virtual play card values. The method 1200 may
terminate at 1216, until the occurrence of another trigger event, or may continually

repeat as a loop.

Detailed Discussion of Operation of Various Playing Card Handling Systems

The specific operation of the various playing card handling systems
120 to provide the randomized playing cards 518, 618, 718 is discussed in detail
below.

Figure 13 shows a method 1300 of operating one of the playing card
handling systems 120a, 120b, according to one illustrated embodiment starting at
1302.

At 1304, the playing card handling system 120a, 120b (Figures 5A,
5b, 6A) receives collected playing cards 515, 616 at the playing card input receiver
504, 604. At 1306, the playing card reading sensor 513, 613 reads identifying
information from the playing cards. At 1308, the playing card handling system

120a, 120b places the playing cards in one or more of the intermediary playing
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card receivers 510, 512, 610, 612. The playing card handling system 120a, 120b
may advantageously place each playing card in a closest empty card receiving
compartment of the intermediary playing card receiver 510, 512, 610, 612. The
most immediate empty card receiving compartment may be the card receiving
compartment that is nearest the playing card transport path based on movement of
the intermediary playing card receiver 510, 512, 610, 612 in either of two directions
of movement (e.g., clockwise/counterclockwise, or up/down). This advantageously
reduces the time to load the intermediary playing card receivers 510, 512, 610,
612. The playing card handling system 120a, 120b keeps track of the identity of
the playing cards in the respective card receiving compartments.

At 1310, the playing card handling system 120a, 120b randomly or
pseudo-randomly generates one or more virtual playing card values based on a
domain, parameters, and/or RNG function. Such has been discussed in detail
above.

At 1312, the playing card handling system 120a, 120b transfers
playing cards from the intermediary playing card receiver 510, 512, 610, 612 to the
output card receiver 506, 606, based on the random or pseudo-random virtual
playing card values. Thus, the playing card handling system 120a, 120b may
advantageously select and/or otherwise remove playing cards from the
intermediary playing card receivers 510, 512, 610, 612 in a random order.

At 1314, the playing card handling system 120a, 120b delivers the
playing cards from the output card receiver 506, 606. The method 1300
terminates at 1316.

Figure 14 shows a method 1400 of operating a playing card handling
system 120a, 120b according to another illustrated embodiment, starting at 1402.

At 1404, the playing card handling system 120a, 120b receives
collected playing cards 515, 616 at the playing card input receiver 504, 604. At
1406, the playing card handling system 120a, 120b randomly or pseudo-randomly
generates virtual playing card values based on a domain, parameters, and or RNG

function. Such has been described in detail above and will not be repeated in the
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interest of brevity. At 1408, the playing card reading sensor 513, 613 reads
identifiers from the playing cards.

At 1410, the playing card handling system 120a, 120b places playing
cards into one or more of the intermediary playing card receivers 510, 512, 610,
612 based at least in part on the random or pseudo-random virtual playing card
values. The playing card handling system 120a, 120b keeps track of the identity
of the playing cards in the respective card receiving compartments. At 1412, the
playing card handling system 120a, 120b transfers playing cards from the
intermediary playing card receiver 510, 512, 610, 612 to the output card receiver
506, 606. At 1414, the playing card handling system 120a, 120b delivers playing
cards from the output card receiver 506, 606. The method 1400 terminates at
1416.

Figure 15 shows a method 1500 of operating a playing card handling
system 120c (Figure 7), according to one illustrated embodiment.

The method 1500 starts at 1502, for example, in response to
activation of a switch by a user, detection of playing card media 702 at the playing
card media input receiver 704 or detection of a lack of playing cards at the playing
card output receiver 706. At 1504, the playing card handling system 120c receives
playing card media 702 at a playing card input receiver 704. At 15086, the playing
card handling system 120c randomly or pseudo-randomly generates virtual playing
card values based on a domain, parameters, and/or RNG function. The
determination or selection of the domain, parameters, and/or RNG function is
discussed above and is not repeated here in the interest of brevity.

At 1508, the playing card handling system 120c forms markings on
the playing card media based on the random or pseudo-random virtual playing
card values. The markings may take the form of one or more markings indicative
of a playing card value (e.g., rank, suit, and/or point value). The markings may
include additional indicia, for example, pips, traditional indicia such as drawings of

jacks, queens, kings, ornamental designs, or nontraditional value markings.
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At 1510, the playing card handling system 120c delivers playing
cards at the playing card output receiver 706. The method 1500 terminates at
1512.

Operation of The Card Management Processing System

Figure 16 is a simplified block diagram illustrating an embodiment of
a card management processing system 1602 which controls various operating
functions of the playing card handling system 120a, 120, according to one
illustrated embodiment. The card handling processing system 1602 comprises a
processing system 1604, a memory 16086, a card sensor interface system 1608, a
card manager interface system 1610, a carousel control interface system 1612 and
a user device interface system 1614.

For convenience, processing system 1604, memory 1606, card
sensor interface system 1608, card manager interface system 1610, carousel
control interface system 1612 and user device interface system 1614 are
illustrated as communicatively coupled to each other via communication bus 1616,
via connections 1618, thereby providing connectivity between the above-described
components. In alternative embodiments of the card management system 104,
the above-described cbmponents are connectively coupled in a different manner
than illustrated in Figure 16. For example, one or more of the above-described
components may be directly coupled to each other or may be coupled to each
other via intermediary components (not shown).

A plurality of I’ogic and data modules, described in greater detail
hereinbelow, reside in memory 1606. Such logic and data modules are retrieved
by processing system 1604 as required during the various operations.

The interface systems, described in greater detail hereinbelow,
communicate information to and from the processing system 1604 in a format
suitable for the processing system 1604, and communicate information to and from
various external devices, also described in greater detail hereinbelow, in a format

suitable for such external devices.
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For convenience, the interface systems described below are
illustrated by a single block. However, such interface systems may be a plurality of
individual interface devices, each interface coupled to one or more related external
devices. Furthermore, the interface systems are illustrated as residing within the
card management processing system 1602. The interface systems, or individual
interface devices associated with one of the described interface systems, may
reside external to the card management processing system 1602. For example, a
sensor may be configured to sense a characteristic of a card (e.g., standard or
non-standard rank and/or suit markings or other identifiers, whether optical,
electrical, magnetic or otherwise). Output of the sensor may be an analog signal,
such as a voltage or a current, that corresponds to the detected card
characteristic. A device coupled to the sensor may convert the analog signal from
the sensor into a signal that is communicated directly to the card management
processing system 1602. All such modifications and variations of sensors and/or
card management devices, and modifications and variations of interface systems
and/or devices, are intended to be included within the scope of this disclosure and
intended to be protected by the accompanying claims.

The virtual card builder logic 1620 residing in memory 1606
determines a plurality of virtual cards that are used to build a virtual sequence 120
(see also Figure 1). A random number generator (RNG) 1621 or the like may
define a sequential order of virtual cards, wherein the virtual cards have values
and/or char_acteristics that correspond to the resulting dealable cards 118 and
inventory cards 112 that are used to play the card game. As previously discussed,
a standard 52-card deck of playing cards has a value that is determined by the
card rank and the card suit. In one embodiment, a virtual selection pool 1622 is
generated with values that correspond to the standard 52-card deck of playing
cards. The virtual cards from the virtual selection pool 1622 are generated by the
virtual card builder logic 1620 based upon the particulars of the algorithms used by
the random number generator 1621 to generate the virtual sequence 120, which

may be stored in memory 1606.
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A virtual sequence criteria 1624 is used to define parameters that the
virtual card builder logic 1620 uses to generate the virtual sequence 120. An
exemplary parameter may be a specified number of standard 52-card decks that
are to be used to construct the virtual sequence 120. Individual, virtual cards are
removed from the virtual selection pool 1622 and arranged according to a
sequence, computationally generated with a random number generator 1621.

By way of example, the virtual sequence criteria 1624 may specify
that eight (8) standard 52-card decks comprise the virtual selection pool 1622.
Accordingly, the virtual card builder logic 1620 uses the virtual selection pool 1622
of four-hundred-sixteen virtual cards (corresponding to 8 decks of 52 physical
cards each), where there are eight virtual cards of each particular value (e.g.,
rank/suit combination). Accordingly, in this example, there are initially eight aces-
of-spade values (Aa), eight kings-of-spade values (Ka), eight queens-of-spade
values (Qa), and so on.

As the virtual sequence 120 is generated, the number of available
virtual cards in the virtual selection pool 1622 is accordingly reduced. In the
example above, if the first virtual card is the Aa, then the total population of
available virtual cards in the virtual selection pool 1622 decreases from 416 to 415.
The next virtual card is then selected from the remaining 415 cards, of which there
are only seven Aa remaining (along with eight each of the other values available in
eight (8) standard 52-card decks). It is appreciated that subsequent virtual card
selections will be made from only those virtual cards presently available in the
virtual selection pool 1622. Consequently, the virtual sequence 120 is generated
and stored in memory 1604. This virtual sequence 120 may be viewed to
correspond to a randomly shuffled, actual group of playing cards. Returning to the
above example, the virtual sequence 120 would correspond to eight standard 52-
card decks that are physically shuffled together.

In another embodiment, the size of the virtual selection pool 1622 is
not reduced as virtual cards are selected during generation of the virtual sequence

120. Thatis, for each selection of a virtual card, the probability of a particular card
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value being selected remains constant. For example, if a group of deliverable
cards 114 is to be constructed from a standard 52-card playing deck, the
probability of the first card having a value of the Aa is 1/52. When the second
virtual card (and subsequent virtual cards) is selected for the virtual sequence 120,
the probability of the second virtual card (and virtual subsequent cards) having a
value of the Aa remains at 1/52. That is, the selection of virtual cards from the
selection pool 120 is operating similar to the manner in which an electronic slot
machine is operating (wherein the probability of a symbol occurrence on the
payout line remains constant as reel spins are simulated). In this situation, the
virtual selection pool 1622 could be simplified to correspond to one of each of the
values of cards in the game. (For example, the virtual selection pool for a standard
52-card playing deck would be 52 virtual cards, wherein each virtual card uniquely
corresponds to a unique rank and suit combination.) |

The virtual sequence criteria 1624 may also define other parameters
that the virtual card builder logic 1620 uses to add, delete, or modify the value of at
least one of the virtual cards in the virtual selection pool 1622. For example, one
of the parameters may set a specified number of “wild” cards that are to be added
into the virtual selection pool 1622. The “wild” cards could be the two Joker cards
that typically accompany the standard 52-card deck. The wild cards may be used
by the participants to augment or enhance their hand of cards.

In the above example where the initial virtual selection pool 1622 of
virtual cards is based upon eight card decks, the sixteen Jokers (2 Jokers per deck
times 8 decks of cards) could be added to the virtual selection pool 1622 to
increase the total population of initially-available virtual cards to 432. Alternatively,
any desired number of Jokers, or other specialty-type cards, could be added to the
virtual selection pool 1622 in accordance with the rules (parameters) of the
particular card game and/or casino rules. Specialty-type cards may be
redeemable for prizes or bonuses, and may or many not have the identity of the
prize displayed on the card. Such cards may also include unique identifiers to

assist in redemption.
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Other types of parameters may be specified in the virtual sequence
criteria 1624. For example, different types of card games may be defined in the
optional game type/rules table 1626. For example, rules for the card game UNO®
may reside in the game type/rules table 1626. UNO® cards are defined by colors,
text and/or numerals and do not resemble the cards of a standard 52-card deck. If
the card management processing system 1602 is instructed to build a virtual
sequence 120 for the card game of UNO®, information defining the UNO® cards
can be retrieved from the optional game type/rules table 1626. This information
may then be used to modify one or more of the parameters in the virtual sequence
criteria 1624. For example, the characterization of a card may be changed from
rank and suit to the colors, text and/or numerals of UNO® cards. Accordingly, the
virtual selection pool 1622 would be constructed from the specified number of
UNO® decks using UNO® virtual cards.

User device interface system 1614 provides an interface means to
one or more external user devices 1628 configured to receive input or instructions
from an individual such as a dealer, pit boss, or other casino employee. Any
suitable user device 1628 may be configured to communicate with the card
management processing system 1602, via connection 1630. Non-limiting
examples of external user devices 1630 include key boards, memory media
devices (such as flash cards, floppy disks, compact disks (CDs), micro disks, or
the like), touch sensitive visual screens, or another processing system.
Furthermore, connection 1630 is illustrated for convenience as a hardwire
connection to the user device interface system 1614. In other embodiments,
connection 1630 may be replaced with another suitable media, such as, but not
limited to, a radio frequency media, an infrared media, or other wireless media. If
another media is employed by alternative embodiments, the user device interface
system 1614 could be configured to receive information from the external user
device 1628 via the other media. The user device interface system 1614 would
then reconfigure the information to a medium suitable for communication over

communication bus 1616. Additionally, the user device interface system 1614 may
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be configured to receive information from a plurality of user devices 1628 in other
embodiments. In yet other embodiments, the card management system 104 may
output information of interest to various external devices, via the user device
interface system 1614.

Card sensor interface system 1608 is configured to receive
information from the various sensors of the card management system 104. For
convenience, card sensor interface system 1608 is illustrated as being coupled to
a plurality of card sensors 1632, via connections 1634. The card sensor interface
system 1608 may be configured to receive information from other types of sensors.
Such card sensors and other types of sensors are described in greater detail
above. Thus, the card sensor interface system 1608 is configured to receive
information from card sensors 1632, and then reconfigure the received information
into a medium suitable for communication over the communication bus 1616.
Furthermore, connections 1634 are illustrated for convenience as a hardwire
connection to the card sensor interface system 1608. In other embodiments, one
or more of the connections 1634 may be replaced with another suitable media,
such as, but not limited to, a radio frequency media, an infrared media, or other
wireless media.

Card manager interface system 1610 is configured to provide control
signals or information to various devices of the card management system 104. For
example, motor 226, described above, is operated to lift the elevator 208 (Figures
2A-D) such that the dealer or a card player may access the dealable cards 118.
Motor 226 then retracts the elevator 208 after the dealable cards 118 are removed
so that the card management process may continue to build another group of
deliverable cards 114. The card manager interface system 1610 provides signals
to the motor 226 to cause movement of the card elevator 208 relative to the
structure 202.

For convenience, the card manager interface system 1610 is
iHlustrated as being communicatively coupled to a plurality of card management

devices 1636, via connections 1638. The card management devices 1636 are
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generally electro-mechanical devices that are actuatable by an electrical signal.
The card manager interface system 1610 is configured to receive instructions for
the card management devices 1636 from processing system 1604, and is
configured to generate and communicate the electrical signal to a card
management device 1636 using a suitable signal format. in some situations, the
electrical signal may directly control an electro-mechanical devices, such as when
a suitable operating voltage and/or current is provided. In other situations, the
electrical signal may be a digital or analog control signal communicated to another
controller which actuates the electro-mechanical device.  Furthermore,
connections 1638 are illustrated for convenience as a hardwire connection to the
card manager interface system 1610. In other embodiments, one or more of the
connections 1638 may be replaced with another suitable media, such as, but not
limited to, a radio frequency media, an infrared media, or other wireless media.

Storage device control interface system 1612 is configured to receive
information from the various storage device sensors 1642 and to provide electrical
signals to the various controllers 1644, via connections 1646, residing in the
plurality of carousels 1640. in one embodiment, carousels 1640 correspond to the
two carousels 510, 512 (Figures 5A, 5B) or another suitable storage device.
Sensors 1642 and controllers 1644 are described in greater detail below (see, for
example, Figure 12). Connections 1646 are illustrated for convenience as a
hardwire connection to the card manager interface system 1610. In other
embodiments, one or more of the connections 1646 may be replaced with another
suitable media, such as, but not limited to, a radio frequency media, an infrared
media, or other wireless media.

In accordance with the various embodiments described herein,
sensor devices are employedt to determine the characteristics and/or value of an
individual card. For example, in the game that employs a standard 52-card deck,
each card is uniquely identifiable by a unique value, its rank and suit symbols.
Sensor means are employed to detect information from each card that may be

used to identify the card. For exarhple, one embodiment employs machine-
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readable symbol reader systems such as a bar code reader system to read
machine-readable symbols such as bar code information printed on each card
(typically using a non-visible medium such as ultraviolet sensitive ink or the like).
As the card passes in proximity to the sensor configured to detect the information
on the card, the sensor communicates the information corresponding to the
detected bar code to the above-described card sensor interface system 1608. The
card sensor interface system 1608 then formats and communicates the information
to processing system 1604.

Processing system 1604 retrieves and executes the card
characteristic determination logic 1648 to analyze the detected attributes and/or
characteristics of the sensed card. Accordingly, the physical card is uniquely
identifiable. For example, if a bar code reader system is employed to read
barcode information on a sensed card, the card characteristic determination logic
1648 can determine the unigque character of the card. Thus, if a traditional 52-card
deck is being used for a card game, the sensed physical card can then be uniquely
identified by its rank and suit symbols (for example, the Aa card is uniquely

i’ n

identifiable by the letter “A” and the symbol “a” and have a machine-readable
symbol residing thereon indicating this value). Alternatively, each playing card
may carry an identifier that is unique over more than fifty-two cards.

Other types of sensors may be used to sense attributes and/or
characteristics of a sensed physical card. For example, a sensor sensitive to color
may be used to determine the color of the playing surface of the sensed cars, such
as a color-coded UNO® card. A character recognition sensor such as, but not
limited to a charge coupled device (CCD) array, may be used to sense information
corresponding to characters on the playing surface of the card. The card
characteristic determination logic 1648 may then interpret the sensed information
using one or more character recognition algorithms to determine a text and/or
character attribute of the sensed card. For example, if a traditional 52-card deck is
being used for a card game, the sensed text and/or character attribute of the

sensed card can then be uniquely identified by its rank and suit symbols (for
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example, the Aa card is identifiable by the letter “A” and the symbol “a”). Or, if a
color-coded UNO® card with text is sensed, the UNO® card can be uniquely
identified through a combination of text recognition and color recognition (for
example, a yellow colored “Skip” card is identifiable by its yellow color and the
printed text “Skip”).

As noted above, the dealer or other player returns collected cards
108 (Figure 1) to the card management system 104. As a collected card 108
passes in proximity to and is sensed by the above-described sensors such that the
card characteristic determination logic 1648 determines the unique identifier of the
sensed card 108, the identifying information for the sensed collected card 108 is
stored in the returned cards table 1650. Accordingly, a log of the sequence of
collected cards 108 is generated and stored in the returned cards table 1650.
Such information may be useful for security purposes, player tracking, card usage
data, etc.

For example, the identity and location of each card in the deliverable
cards 114 (Figure 1) are known. As in-play cards 106 are placed in play, the
processing system 1604 (Figure 16) méy anticipate which cards are expected to
be in play at the gaming table 102. Accordingly, the processing system 1606 may
execute logic to anticipate what playing cards may be expected to be discarded
during the current card game. If a player mistakenly or purposefully retains one of
the in-play cards 1086, the retained card will not end up in the group of collected
cards 108. The processing system 1606 may then recognize that one of the in-
play cards 106 was not returned, which may result in some form of communication
to the dealer or another authority. Similarly, an imposter card inserted during or
after the card game can also be recognized by the processing system 1604. The
processing system 1606 may then generate and communicate an appropriate
signal to the dealer or another authority indicating the presence of the imposter
card.

As noted herein, the plurality of card receiving compartments 302 of

the carousels 210, 212 (Figure 2) are uniquely associated with a card value. For
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example, one of the card receiving compartments 302 may be uniquely associated
with the Aa. When the Aa is returned to the card management system 104 as a
collected card 108, the processing system 1604 executes the card characteristic
determination logic 1648 to identify the collected card 108. For example, if the Aa
card is the collected card 108 and is identified accordingly, the Aa card is returned
to the appropriately assigned card receiving compartment 302. After the Aa card
is returned to the appropriate card receiving compartment 302, that Aa card is now
referred to as an inventory Aa card 112. Thus, the card receiving compartment
attribute table 1652 is a definable table wherein card receiving compartments 302
(Figure 3) are uniquely assigned a particular card type or card value. It is
appreciated that any characteristic of a card may be used to associate a card and
its assigned card receiving compartment 302. Since the information corresponding
to the associated card characteristic and the card receiving compartment 302 is
stored in the card receiving compartment attribute table 1652, any card may be
identified and stored and/or retrieved from its assigned card receiving
compartment 302 by the various embodiments as described herein. If not all card
receiving compartments 302 are assigned in a game, those card receiving
compartments 302 may be later defined as needed and/or not used during game
play.

As noted above, embodiments of the card management system 104
perform various operations on the physical cards using a variety of electro-
mechanical devices. Also, various sensors provide information to the card
management processing system 1602. The various logical processes, comprising
software and/or executable code, are generally represented by the card
management logic 1654. The card management logic 1654 may be comprised of
a plurality of unique logic segments or programs, and/or may be comprised of a
multi-function, integrated logic segment or program, as described herein.

When logic 1608 is implemented as software and stored in memory
1606, one skilled in the art will appreciate that logic 1620, 1648, 1654 and/or 1656,
or that the information of 1622, 1624, 1626, 1650 and or 1652, can be stored on
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any computer readable medium for use by or in connection with any computer
and/or processor related system or method. In the context of this document, a
memory 1606 is a computer readable medium that is an electronic, magnetic,
optical, or other another physical device or means that contains or stores a
computer and/or processor program. Logic 1620, 1648, 1654, and/or 1656, and/or
the information of 1622, 1624, 1626, 1650 and or 1652 can be embodied in any
computer readable medium for use by or in connection with an instruction
execution system, apparatus, or device, such as a computer-based system,
processor-containing system, or other system that can fetch the instructions from
the instruction execution system, apparatus, or device and execute the instructions
associated with logic 1620, 1648, 1654, and/or 1656, and/or the information of
1622, 1624, 1626, 1650 and or 1652. In the context of this specification, a
"computer readable medium" can be any means that can store, communicate,
propagate, or transport the program associated with logic 1620, 1648, 1654,
and/or 1656, and/or the information of 1622, 1624, 1626, 1650 and or 1652 for use
by or in connection with the instruction execution system, apparatus, and/or
device. The computer readable medium can be, for example, but not limited to, an
electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system,
apparatus, device, or propagation medium. More specific examples (a
nonexhaustive list) of the computer readable medium would include the following:
an electrical connection having one or more wires, a portable computer diskette
(magnetic, compact flash card, secure digital, or the like), a random access
memory (RAM), a read-only memory (ROM), an erasable programmable read-only
memory (EPROM, EEPROM, or Flash memory), an optical fiber, and a portable
compact disc read-only memory (CDROM). Note that the computer-readable
medium, could even be paper or another suitable medium upon which the program
associated with logic 1620, 1648 and/or 1654, and/or the information of 1622,
1624, 1626, 1650 and or 1652 is printed, as the program can be electronically

captured, via for instance optical scanning of the paper or other medium, then
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compiled, interpreted or otherwise processed in a suitable manner if necessary,
and then stored in memory 1606.

The above-described card processing management system 1602
may, in one embodiment, reside within the card handling system 120 as an
internal, integrated component. In another embodiment, the card processing
management system 1602 may be external to the card management system 104
as a stand alone device. Or, if external, the card processing management system
1602 may be part of another system having other functionality. In such
embodiments, the 1634, 1634, 1638 and/or 1646 could include suitable convenient
plug-in connector devices to facilitate coupling between the external card
processing management system 1602 and the card management system 104.

Processing system 1604 (Figure 16) is illustrated for convenience as
residing in the various embodiments of the card management processing system
1602. Itis understood that any suitable processor system 1604 may be employed.
Processing system 1604 may be a specially designed and/or fabricated processing
system, or a commercially available processor system. Non-limiting examples of
commercially available processor systems include, but are not limited to, an 80x86
or Pentium series microprocessor from Intel Corporation, U.S.A., a PowerPC
microprocessor from IBM, a Sparc microprocessor from Sun Microsystems, Inc., a
PA-RISC series microprocessor from Hewlett-Packard Company, or a 68xxx series
microprocessor from Motorola Corporation.

Figure 17 is a simplified block diagram of the carousel control
interface system 1612 communicatively coupled to an exemplary carousel 1640.
Carousel 1640 may correspond to the above-described carousels 510, 512, 610,
612. As noted herein, inventory cards are drawn from the playing card receiving
compartments by the card selector 1708 to construct the set of randomized playing
cards 518, 618. Similarly, collected cards 515, 615, which are then referred to as
transitional cards (as they travel through the above described card paths) are

inserted to their associated card receiving compartment (now referred to as
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transitional inventory cards) such that the card receiving compartments are
restocked.

To select inventory cards from an appropriate playing card receiving
compartment, the carousel is rotated into alignment with the card selector 1708.
Carousel position sensor 1002 detects position of the carousel 1640. In another
embodiment, upon initialization of the card handling system 120 or at another
suitable time, carousel position sensor 1002 detects at least one fixed point on the
carousel 1640. As the carousel subsequently rotates, the position of any card
receiving compartment relative to the carousel position sensor 1702 is
computationally determinable (in accordance with code instructions or logical
instructions of the card management logic 1654, Figure 16).

To select any particular inventory card, that particular inventory card
is determined based upon the current virtual playing card value of the sequence of
virtual playing card values 1900 that is to be constructed. Once identified, the
inventory card needs to be selected from its corresponding card receiving
compartment. The card management logic 1654, using information in the card
receiving compartment attribute table 1652, determines the relative location of card
receiving compartment associated with the desired inventory card. Carousel
position controller 1704 (which may correspond to the above-described motor
coupled to the carousel gear in one exemplary embodiment) is configured to rotate
the carousel 1640 such that the appropriate playing card receiving compartment is
moved into alignment with the card selector 1708. Then, card selector 1708 may
select the desired inventory card from the playing card receiving compartment.
(One exemplary above-described embodiment employs a friction roller, residing in
the selector body and which is rotationally fixed to a portion of the shaft. Friction
roller is rotated by the shaft, wherein the rotation of the friction roller selects the
desired inventory card from the playing card receiving compartment. Other
suitable card selecting devices, system or means may be used by other

embodiments.)
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In some situations, a desired inventory card may not reside in the
corresponding playing card receiving compartment. Card sensor 1706 senses at
least the presence or absence of an inventory card in its corresponding playing
card receiving compartment. Information corresponding to the presence or
absence of the inventory card in its respective playing card receiving compartment
is communicated to the card management processing system 1602, via the
carousel control interface system 1612. As described in greater detail
hereinbelow, the card management system 1604 must then wait for the desired
card to be returned into the system as a collected card.

To deliver a transitional card into the appropriate playing card
receiving compartment the carousel 1640 is rotated into alignment with the card
transport path or branch 1708. The current transitional card is identified based
upon detected characteristics of the transitional 'card. Once identified, the
transitional card needs to be inserted into its corresponding playing card receiving
compartment. The card management logic 1654, using information in the card
receiving compartment attribute table 1652, determines the relative location of
playing card receiving compartment associated with the incoming transitional card.
Carousel position controller 1704 (which may correspond to the above-described
motor coupled to the carousel gear in one exemplary embodiment) is configured to
rotate the carousel 1640 such that the appropriate playing card receiving
compartment is moved into alignment with the carousel branch 1708 which will
deliver the transitional card into the appropriate playing card receiving
compartment.

In one embodiment, the carousel position controller 1704 is a motor
or the like configured to rotate the carousel 1640, where a suitable electrical signal
such as a voltage or a current is received from the carousel control interface
system 1612. In another embodiment, the carousel position controller 1704 is a
motor and a controller, where a suitable control signal is received from the
carousel control interface system 1612. A gear, chain or belt system may be used

to couple the carousel position controller 1704 to the carousel 1640 in some
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embodiments. On other embodiments a shaft of a motor of the carousel position
controller 1704 is coupled to a shaft of the carousel 1640 (or may be the same
shaft). Any suitable coupling means, system or method may be used to couple the
carousel position controller 1704 with the carousel 1640 to effect rotation of the
carousel 1640.

It is appreciated that with embodiments having a plurality of card
carousels 1640, each of the plurality of card carousels 1640 are simultaneously
and independently controllable by the look-forward algorithm 1656. For example,
a “next” inventory card 112 to be retrieved from a first carousel may be retrieved by
adjusting the position of the carousel 1640 such that the card selector 1708 is in
proximity to the card receiving compartment 302 wherein the “next” inventory card
112 resides. Concurrently, another carousel 1640 may have the “next+1”
inventory card in one of its playing card receiving compartments, wherein the
“next+1” inventory card is to be selected after the above-described “next” inventory
card is selected and transported to the set of randomized playing cards 518, 618.
While the position of the carousel having the “next” inventory card is adjusted, the
card management system 1602 may concurrently and/or independently cause the
position of the other carousel having the “next+1” inventory card to be adjusted.
Then, shortly after the “next” inventory card is selected, the “next+1” inventory card
can be selected since the other carousel 1640 having that playing card is already
in position for selection of the “next+1” inventory card.

Alternatively, a collected card 515, 615 (now a transitional card), that
is being transported to its designated playing card receiving compartment, has its
value read by one of the card sensors 1632. Upon identification of the value, the
position of the destination carousel 1640 may be adjusted so that its card receiving
compartment is in proper position so that the collected card 515, 615 may be
deposited into the appropriate playing card receiving compartment (now referred to
as an inventory card). Concurrently, another carousel 1640 may have its position

adjusted for operation on an inventory card in one of its playing card receiving
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compartments, or may have its position adjusted to receive another identified
transitional card (previously a collected card).

Summarizing, the look-forward algorithm 1656 (Figure 16) is
configured to monitor physical cards in the various stages of transport over paths
or branches, and coordinate the transport of physical cards with positioning of
carousels and/or with construction of the set of randomized playing cards 518,
618. Thatis, when a transitional card is available for redirecting to the playing card
output receiver 506, 606 for inclusion as a member of the set of randomized
playing cards 518, 618, the transitional card may be said to be in a “window of
opportunity” for diversion from its destination carousel 1640 (where it would
otherwise be an inventory card 112) to the playing card output receiver 506, 606.

Figure 18 is a simplified block diagram of the card manager interface
system 1612 communicatively coupled to an exemplary card management device
1636 and a card sensor interface system 1608 coupled to an exemplary cards
sensor 1632. As noted herein, collected cards 515, 615 are received after they
have been played, and are transported (now referred to as transitional cards)
along various playing card transport paths or branches to be inserted to their
associated playing card receiving compartment (thereby referred to as inventory
cards) such that the card receiving compartments are restocked. (In some
situations, the transitional card may be redirected directly to the set of randomized
playing cards 518, 618 if that value of that particular transitional card corresponds
to the value of the next card to be added into the set of randomized playing cards
518, 618.) '

Card sensor 1632 detects attributes and/or characteristics of the
sensed physical transitional card as it moves along intermediate branch or another
branch. Information corresponding to the detected attributes and/or characteristics
is communicated to the card management processing system 1602, via the card
sensor interface system, such that the unique identity of the current transitional

card is determined.
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Card management device 1636 is illustrated as a roller device for
convenience. Two rollers 1802 control movement of the transitional card along
various card transport paths or branches. Movement of the rollers 1802 are
controlled by motors 1804, by electrical signals from the card management
processing system 1602, via the card manager interface system 1610. Thus, the
transitional card may be moved along the card sensor 1632 such that information
may be read from the transitional card. If the information is not correctly read
and/or interpreted, the card management device 1636 may draw back the
transitional card across the card sensor 1632 for another sensing of the attributes
and/or characteristics of the transitional card.

In other embodiments, the card management device 1636 may be
any suitable device, system or means that controls movement of a transitional card
such that card sensor 1632 sensed the attributes and/or characteristics of the
transitional card. For example, a single roller 1802 and motor 1804 could be
employed in another embodiment. Another embodiment may use a conveyor
system or the like.

Figure 12 is a conceptual diagram facilitating an explanation of the
generation of a sequence of virtual playing card values 1900 and the subsequent
construction of a corresponding set of randomized playing cards 518, 618.
Processing system 1604 (see also Figure 16) retrieves and executes the virtual
card builder logic 1620 to first generate or determine a virtual selection pool 1622
based upon parameters in the virtual sequence build criteria 1624.

Other parameters may be used to generate the virtual selection pool
1622. For example, the game rules table may specify the type of card game that is
to be played using the set of randomized playing cards 518, 618. The selected
game may influence the types and/or number of virtual playing card values 1904
used in the virtual selection pool 1622.

Then, in one embodiment, processing system 1604 uses a random

number generator 1621 or the like to randomly select virtual playing card values
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1904 in a serial fashion. These selected virtual playing card values 1904 are
serially organized into the sequence of virtual playing card values 1900.

In another embodiment, processing system uses a random number
generator 1621 to sequentially order virtual playing card values 1904 by generating
a series of random numbers, the largest random number corresponding to the
number of virtual playing card values 1904 in the virtual selection pool 1622, each
number corresponding to the value of a virtual card. A data table or the like
uniquely associating each virtual playing card values 1904 with one of the numbers
enables the processing system 1604 to sequence the virtual playing card values
1904 into sequence of virtual playing card values 1900.

In yet another embodiment, virtual playing card values are selected
from an unmodified virtual selection pool 1622 each time a virtual card is selected.
Similar to an electronic slot machine, the probability of any particular value being
selected for a virtual card remains constant for each selection.

In some embodiments, a portion of the sequence of virtual playing
card values 1900 (referred to as the virtual sequence portion 1902) may be
selected from the sequence 120. The portion 1902 is used to identify physical
playing cards 1906 that will be selected from the inventory cards 1910 and/or the
transitional cards as the set of randomized playing cards 518, 618 are constructed.

For example, but not iimited to, one of the parameters used to
generate the virtual selection pool 1622 may specify that eight (8) standard 52-
card decks are to be used to create a virtual selection pool 1622, Accordingly, the
generated virtual selection pool 1622 will initially comprises 416 virtual playing card
values 1904.

Another parameter may, in this example, specify that set of
randomized playing cards 518, 618 contain a total of 208 physical playing cards
1906 (corresponding to four standard 52-card decks). Thus, 208 virtual playing
card values 1904 from the virtual selection pool 1622 will be used to generate the
portion of the sequence of virtual playing card values 1902. The generated portion

1902 will then be used to construct the set of randomized playing cards 518, 618.
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In some embodiments, the number of virtual playing card values
1904 of the portion of the sequence of virtual playing card values 1902 may be the
same as the number of virtual playing card values 1904 of the sequence of virtual
playing card values 1900. This may occur if the parameter defining the number of
card decks used to construct the virtual selection pool 1622 is the same as the
number of decks specified for the portion 1902. Casino rules, governmental
regulatory rules and/or game rules may stipulate this condition.

In yet other embodiments, the virtual selection pool 1622 is based
upon virtual playing card values identified by value or another indicator. As virtual
playing card values 1904 are sequentially selected during generation of the
sequence of virtual playing card values 1900, the likelihood or probability of
selecting one of a particular virtual card from the virtual selection pool remains
constant. For example, if a set of randomized playing cards 518, 618 is to be
constructed from a standard 52-card playing deck, the probability of the first card
having a value of the Aa is 1/52. When the second virtual card (and subsequent
virtual cards) is selected for the sequence of virtual playing card values 1900, the
probability of the second virtual card (and virtual subsequent cards) having a value
of the Aa remains at 1/52.

Alternatively, processing system 1604 may generate the virtual
selection pool 1622 using a first parameter (corresponding to a first number of
virtual cards 1602) and then generate another number of virtual playing card
values 1904 (from the virtual card values 1904 of the virtual selection pool 1622) to
construct the sequence of virtual playing card values 1900, stopping the
construction of the sequence of virtual playing card values 1900 when the number
of virtual playing card values 1904 specified for the set of randomized playing
cards 518, 618 equals the number of selected virtual playing card values 1904.

After generation of the portion of a sequence of virtual playing card
values 1902, physical playing cards 1906 are retrieved from the inventory playing
cards 1910 residing in a carousel 1640 and/or from an identified collected playing

card 515, 615. Each of the sequentially retrieved physical playing cards 1906
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correspond to a respective one of the virtual playing card values 1904 in the
portion of the sequence of virtual playing card values 1902. The retrieved physical
playing cards 1906 are transported (generally denoted by the line 1914) in serial
fashion to construct the set of randomized playing cards 518, 618.

Forexample, in Figure 19 the first card of the portion of the sequence
of virtual playing card values 1902 is illustrated as the Ace of Diamonds (A+). The
virtual A+ playing card value 1904 is used to define the first physical playing card
1906 of the set of randomized playing cards 518, 618. Accordingly, one of the
available physical A+ cards is selected from the carousel receiving compartments
and placed in a suitable receptacle, such as the playing card output receiver 5086,
606, as the first physical playing card 1906. The process of sequentially retrieving
physical playing cards 1906 based upon a specified virtual playing card value 1904
of the portion of the sequence of virtual playing card values 1902 continues until
the set of randomized playing cards 518, 618 has been constructed. Then, the set
of randomized playing cards 518, 618 are transported to a location where the
dealer or another participant or casino employee may access the set of
randomized playing cards 518, 618.

In some situations, after generation of the portion of the sequence of
virtual playing card values 1902, the virtual playing card values 1904 may be
additionally processed again in accordance with another parameter. In one
exemplary embodiment, an optional card stamping device 1908 is configured to
intercept (generally denoted by the dashed-line 1912) a physical playing card 1910
that is being transported to the set of randomized playing cards 518, 618.
Instructions for printing a message and/or symbol on the intercepted physical card
1910 are communicated from the processing system 1604 (generally denoted by
the dashed-line 1914) to the card stamping device 1908. Then, after stamping or
otherwise marking the intercepted physical playing card 1910 with an ink or the
like, the intercepted playing card 1910 can be returned to the card path 1214 for
insertion into the set of randomized playing cards 518, 618 in its proper sequenced

location.
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For example, one of the parameters of the virtual card builder logic
1620 or the virtual sequence build criteria 1624 (or another parameter residing
elsewhere) may specify that one or more of the physical cards are to be made a
“bonus” card. The bonus card may reward a player with a desirable gift or the like
(e.g., a free hotel room, a complimentary dinner, etc.) Accordingly, information
indicating to the player receiving the bonus card is stamped onto the bonus card.
The information may be in any suitable format, including textual information and/or
a special symbol. Itis appreciated that the number of, and types of, rewards gifted
to a player(s) receiving a bonus card are unlimited. All such variations are
intended to be within the scope of this disclosure.

The physical playing cards 19086, that are to referred to as bonus
cards (and marked by the card stamping device 1908), may be identified by
specifying a virtual card value 1904 in the generated portion of the virtual
sequence of playing card values 1902 and/or the generated virtual selection pool
1622 based upon a specified criteria or based upon a random criteria. Or, physical
playing cards 1906 may be selected as they are being transported to the set of
randomized playing cards 518, 618 based upon a specified criteria or based upon
arandom criteria. It is appreciated the number of possible methods of identifying
and selecting a physical playing card 1906 for stamping is limitless. All such
variations are intended to be within the scope of this disclosure.

Furthermore, selection of virtual playing card values 1904 and/or
physical playing cards 1906 may be comprised of one or more sub-portions of
generated portion of the sequence of virtual playing card values 1902 and/or the
set of randomized playing cards 518, 618, respectively. For example, a last sub-
portion of the generated portion of the sequence of virtual playing card values
1902 and/or the set of randomized playing cards 518, 618 may have selected
virtual playing card values 1904 or selected physical playing cards 19086,
respectively, to entice a player(s) to continue playing in hopes of receiving one of

the bonus cards.
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In some embodiments, during generation of the portion of the
sequence portion of virtual playing card values 1902 and/or the generated virtual
selection pool 1622, parameters which establish the selection criteria used by the
random number generator 1621 (or the like) of the virtual card builder logic 1620
are changed during the generation process. That is, parameters impacting the
probability of card selection, and thus affecting game odds, may be modified. For
example, in a game played by a plurality of players, one of the players may
optionally select to receive cards having a higher or lower odds of winning than the
odds for the other players. (Of course, payout would likely be adjusted
accordingly.) For example, Player A may wish to play a hand and/or a game
based upon a virtual selection pool 1622 constructed under a criteria of eight (8)
traditional 52-card desks. Player B may wish to play a hand and/or a game based
upon a virtual selection pool 1622 constructed under a criteria of one (1) traditional
52-card desk. As another example, Player C may wish to have the opportunity to
have wild cards introduced into his hand. Accordingly, various embodiments of the
card handling system 120 are configured to accommodate special parameters
during the above-described processes that result in a constructed set of
randomized playing cards 518, 618.

In some situations, the virtual sequence of playing card values 1900
may have a limited number of a particular value of a virtual card. Forexample, but
not limited to, the virtual sequence 120 may be limited to having only eight Aa card
values, even if the virtual selection pool 1622 was based upon ten standard 52-
card playing decks. Or, the virtual sequence of playing card values 1900 may be
limited to having only a particular rank or suit. For example, but not limited to, the
virtual sequence of playing card values 1900 may be limited to having only eight A
card values (of the four suits). Or, virtual sequence of playing card values 1900
may be limited to having at most one half of the virtual cards hiving the & suit.

In some of the above-described embodiments, the processing
system 1604, may selectively modify selected ones of the above-described

parameters as a plurality of virtual card sequence portions 1902 are generated.
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The plurality of virtual playing card sequence portions 1902, one designated for
each different player, may be joined, thereby creating a sequence of virtual playing
card values 1904 that is used to construct a set of randomized playing cards 518,
618. The group of deliverable cards 114 would then have a plurality of sub-groups
therein, each sub-group designated for a particular player based upon the selected
modified parameter. In some embodiments, a divider card (such as, but not limited
to, an unmarked and/or colored card) may be selected from a card receiving
compartment and placed between successive sub-groupings of physical cards to
ensure that players receive hands based upon the selected modified parameter.

The above-described process of building a set of randomized playing
cards 518, 618 [which may be generally described as generating a virtual
sequence 1900 from the virtual selection pool 1622, defining a virtual sequence
portion 1902 from the virtual sequence 1900, and then retrieving inventory cards
1910 and/or transitional cards to construct the set of randomized playing cards
518, 618, and the above-described process of returning collected cards 515, 615
to the carousel receiving compartments of the carousels 1640 (Figures 16 and 19),
were described as separate processes for convenience. In most embodiments,
the processes of building a set of randomized playing cards 518, 618 and
transporting collected cards 515, 615 to the playing card receiving compartments
of the carousels 1640 operate concurrently. That is, the card management
processing system 1602 is configured to control flow of a plurality of physical cards
along the playing card transport paths or branches in an integrated manner. Thus,
embodiments may be configured to simultaneously build groups of set of
randomized playing cards 518, 618, restock carousels 1640 with inventory cards
1910, receive collected cards 515, 615, sense and/or evaluate transitional playing
cards, operate on transitional playing cards, etc. Such operational flexibility is
enabled because the transport of physical playing cards over the various paths or
branches, and/or card transport at individual points along the paths or branches,
and/or control of the carousel(s) 1640, are independently controllable.

Accordingly, processing system 1604, when executing the various logic 1620,
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1648, 1654, and/or 1656, and/or operating on the information of 1622, 1624, 1626,
1650 and or 1652, may concurrently perform a plurality of different operations.

For example, a collected playing card 515, 615 may be input into an
input branch (thereby becoming a transitional card). Concurrently, a selected
inventory card 1910 (referred to now as a transitional card) may be in transport
along one of the playing card transport paths or branches as it is being selected
(removed from the corresponding playing card receiving compartment) from the
carousel 1640 (Figure 17) by that playing card receiving compartment's card
selector 1708. Thus, two physical cards are being transported concurrently in this
simplified example. Various card sensors 1632 (Figure 16) communicate
information to the card management processing system 1602 such that the
processing system 1604 tracks location of the two physical cards on a real-time (or
near real-time) basis.

In other embodiments, a plurality of physical cards may be
concurrently tracked and/or transported along the various the branches or playing
card transport paths. For example, a third physical playing card may concurrently
be transported in an exit branch for deposit into a trash receiving compartment or
the like. Or, another physical playing card may concurrently be transported in an
intermediate branch having cards sensors 1632 and card management devices
1636 configured to detect that two or more transitional playing cards are in contact
with each other (i.e., stuck together) and need separation from each other so that
further processing of the transitional playing cards may occur. Or, a transitional
playing card may be in proximity to one of a number of playing card diverters in the
playing card transport path(s), wherein actuation of a diverter may divert the
transitional playing card from going into is assigned card receiving compartment
such that the transitional playing card is transported to, for example, the set of
randomized playing cards 518, 618. In various embodiments, these above-
described scenarios, and other card tracking and/or transport scenarios, may all

occur concurrently.
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As another example of concurrently managing transportation of
physical cards over the various branches or playing card transport paths, a “look-
forward” algorithm 1656 may be included in memory 1606 (Figure 16). Processing
system 1604 determines a “next” virtual card of the virtual sequence portion 1902
(Figure 19), which defines the “next” physical card 1906 that is to be added to the
set of randomized playing cards 518, 618. As noted herein, the “next” physical
card 1906 may be retrieved from one of the playing card receiving compartments,
or may be a transitional card that may be diverted. During transport of a
transitional card to its assigned playing card receiving compartment, when the
transitional card is in proximity to one of a number of playing card diverters in the
playing card transport path(s), the transitional playing card may be considered to
be within a “window of opportunity” such that the transitional playing card may be
successfully diverted to the set of randomized playing cards 518, 618 being
constructed.

Diverting the transitional playing card directly to the set of
randomized playing cards 518, 618 may be done more quickly than retrieving the
“next” physical card from one of the carousel receiving compartments because the
diverted transitional playing card is readily available and may have a relatively
short distance to travel to the playing card output receiver 506, 508. In
comparison, if an inventory card 1910 is retrieved from a playing card receiving
compartment, it is likely that the position of the playing card receiving compartment
must be changed to bring the card selector into position such that the inventory
playing card can be selected out of the appropriate playing card receiving
compartment. Then, the selected inventory card 1910 (now referred to as a
transitional playing card) must be transported all the way to the playing card output
receiver 506, 606. Thus, the process of retrieving an inventory card 1910 may
take longer that diverting a suitable transitional playing card. By diverting the
transitional playing card to the playing card output receiver 506, 606 so that the

transitional playing card may be used as the “next” card of the set of randomized
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playing cards 518, 618, the overall process of managing cards by the card
handling system 120 may be quickened.

Additionally, virtual card operations may be concurrently performed
by various embodiments. For example, one or more virtual selection pools 1622
(Figure 16) may be concurrently generated based upon different parameters. Or,
processing system 1604 may be operating in a parallel mode wherein one or more
virtual sequences 1900 are being constructed from one or more one or more
virtual selection pools 1622. Processing system 1604 may be generating a
plurality of virtual sequence portions 1902 from one or more virtual sequences
1900. Or, all of, or some of, the above-described virtual card operations may be
occurring concurrently.

It is appreciated that the various possibilities of concurrently
managing, tracking or transporting physical cards through the card handling
system 120, and/or concurrently performing virtual card operations, are too
numerous to describe in detail herein. Such embodiments performing a plurality
functions are intended to be within the scope of this disclosure and be protected by
any accompanying claims.

As noted herein, carousels or storage devices having card
compartments may be interchangeable. Thus, the card handling system 120 may
be adding physical cards to and/or removing physical cards from some of the
carousels or storage devices, which other carousels or storage devices are being
removed and/or replaced with other carousels or storage devices.

The above-described “random number generator” which constructs
the virtual sequence 1900 may be implemented by a variety of algorithms. In one
embodiment, the random number generator 1621 (Figure 16) may computationally
generate virtual cards of the virtual sequence 1900 or the virtual sequence portion
1902 (Figure 19). That is, a number associated with a value of a physical card
may be directly generated in a random manner. In another embodiment, the
random number generator 1621 may generate a random series of numbers,

wherein the range of numbers that may be generated may correspond to the total
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number of virtual cards of the virtual selection pool. Such virtual cards could be
associated with the generated numbers through the use of a look-up table or the
like. In another embodiment, a random number generator 1621 could generate
values corresponding to characteristics which identify a physical card. For
example, in the case of a standard 52-card deck, a first value corresponding to a
card suit, and another value corresponding to card rank could be separately
generated, thereby defining a card having a particular value. It is appreciated that
other algorithms, commonly referred herein as “random number generator”
algorithms for convenience, may be used to generate, process and/or define virtual
cards 1904 as described herein, and that such algorithms are too numerous and/or
too complex to describe in detail herein. All such algorithms are intended to be
included within the scope of this disclosure and to be protected by any
accompanying claims. While referred to herein and in the claims as being a
random number or random number generator, such terms encompass numbers
and generators that are not truly random in the mathematical sense, such as those
often referred to as being pseudo-random.

Other embodiments of a card handling system 120 are configured to
operate on physical cards 1906 (Figure 19) without the use of the random number
generator 1621 (Figure 16). For example, one or more predefined virtual
sequences 1900 and/or virtual sequence portions 1902 may be used to construct a
set of randomized playing cards 518, 618. Thus, predefined virtual sequences
120 and/or virtual card sequence portions 1202 can be specified so that a
corresponding set of randomized playing cards 518, 618 may be constructed at
will. The predefined sequence may be stored in a look-up table or the like. Also,
the set of randomized playing cards 518, 618may be constructed repetitively.

For example, in certain types of card tournaments, such as in a
duplicate bridge tournament, players at a gaming table 102 play predefined hands.
As that game is completed, the players move to the next gaming table 102 and
each player plays the same respective hand that was previously played at that

gaming table 102. That is, all gaming tables 102 at the duplicate bridge
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tournament have a unique set of hands (groups of cards) that all of the tournament
players and/or teams play. Accordingly, embodiments of the card handling system
120 may repeatedly construct and deliver the necessary hands which must be
identical from game to game. The definition of the hands (corresponding to four
virtual card sequence portions 1902) may be determined as virtual cards by a
remote device. The information determined by the remote device would provided
to one or more of the card management processing systems 1602, via the user
device interface 1612 (Figure 16). Alternatively, the hands may be defined and/or
generated by the management processing systems 1602 such that the unique
hands are repetitively constructed for tournament play.

As another hypothetical example wherein a card handling system
120 may be configured to operate on physical cards 1906 (Figure 19) without the
use of the random number generator 1621 (Figure 16), the card handling system
120 may be used to create sorted groups of playing cards. That is, the physical
playing cards may be directly sorted in a predefined manner. For example, one or
more sorted standard 52-card decks may be created from a plurality of collected
cards 515, 615. Consider a hypothetical scenario wherein 520 mixed playing
cards are input to the card handling system 120. Up to ten sorted groups of set of
randomized playing cards 518, 618 corresponding to sorted standard 52-card
decks could then be created from the 520 mixed playing cards.

As another hypothetical example wherein a card handling system
120 may be configured to operate on physical cards 1906 (Figure 19) without the
use of the random number generator 1621 (Figure 16), the card handling system
120 may be used to inspect groups of physical cards. Forexample, a standard 52-
card deck could be provided to embodiments of the card handling system 120
such that various card sensors to sense physical characteristics of the playing
cards. Non-limiting examples of physical characteristics include, but are not
limited to, card appearance, card quality and/or card value. As physical cards are
individually inspected, the card may then be transported directly to the playing card
output receiver 505, 606 (Figures 5A, 5B, 6A). If the assembled and inspected set

81



10

15

20

25

30

WO 2007/136394 PCT/US2006/035693

of randomized playing cards 518, 618 created from the inspected cards is
acceptable, the playing card output receiver 506, 606 could return the set of
randomized playing cards 518, 618 to the user. In other embodiments, problem
cards could be identified and/or removed, and if removed, replaced by an
acceptable inventory playing card. Reports providing information relating to the
inspected physical cards may be output to a user device 1628 (Figure 16) by some
embodiments. It is appreciated that such an inspection process may be completed
relatively quickly since in some embodiments the carousels 1640 or other card
compartment structures may not be in use.

It is appreciated that the various types of scenarios wherein a card
handling system 120 is configured to operate on physical cards 1906 (Figure 19)
without the use of the random number generator 1621 are too numerous and
complex to describe herein. Any such scenarios, methods and or systems are
intended to be included within the scope of this disclosure and to be protected by
any accompanying claims.

Figures 20, 21, 22 and 23 are flow charts showing methods 2000,
2100 2200, and 2300, respectiveiy, illustrating possible operation of the logic
modules 1620, 1648 and/or 1654 of Figure 16 as related to the various functions
relating to card management. The methods 2000, 2100, 2200 and 2300 illustrated
by the respective flow charts show the architecture, functionality, and operation of
a possible implementation of the software for implementing the logic modules
1620, 1648, 1654, and/or 1656. In this regard, each block may represent a
module, segment, or portion of code, which comprises one or more executable
instructions for implementing the specified logical function(s). It should also be
noted that in some alternative implementations, the functions noted in the blocks
may occur out of the order noted in Figures 20-23 or may include additional
functions. For example, two blocks shown in succession in Figures 20-23 may in
fact be executed substantially concurrently, the blocks may sometimes be
executed in the reverse order, or some of the blocks may not be executed in all

instances, depending upon the functionality involved, as will be further clarified
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hereinbelow. Furthermore, some blocks or acts of one of the methods 2000, 2100
2200, and 2300 may be interchanged with the blocks of one of the other methods
and/or may be added to one of the other methods. All such modifications and
variations are intended to be included herein within the scope of this disclosure.

Furthermore, it is appreciated that the simplified illustrative method
2000, 2100, 2200 and 2300 of Figures 20-23, respectively, describe only selected
ones of the many above-described processes for card management. Because of
the numerous variations described herein, specific flow charts are not provided for
each of the various alternative embodiments and methods described herein.

Figure 20 shows a method 2000 illustrating a process of the above-
described generation of a set of randomized playing cards 518, 618. The process
starts at block 2002. At block 2004, the card management logic 1654 (Figure 16)
receives specifications corresponding to the virtual sequence build criteria 1624.
Such criteria and/or parameters are described hereinabove.

At block 2006 the random number generator 1621 generates a first
virtual card of the virtual sequence 1900 in accordance with the virtual sequence
build criteria. This first virtual card is selected from one of the virtual cards
available from the above-described virtual selection pool 1622. Any of the above-
described random number generator algorithms 1621 may be used by various
embodiments. Alternatively, the virtual sequence may not be random, but rather
may be a sorted sequence, for example one from a look-up table.

At block 2008 the random number generator 1621 generates the next
virtual card of the virtual sequence 1900 in accordance with the virtual sequence
build criteria 1624. This next virtual card is selected from one of the remaining
virtual cards available from the above-described virtual selection pool 1622. Thus,
the first virtual card selected at block 2006 is not available for selection at block
2008.

At block 2010, a determination is made whether the generated next
virtual card is the last card of the virtual sequence 1900. if not (the NO condition),

the process loops back and selects another “next” card. This looping continues
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until the last card of the virtual sequence 1900 has been generated. As noted
above, the:last virtual card may correspond to a selected size (total number of
virtual cards) of the virtual sequence 1900. The size of the virtual sequence 1900
may be equal to the total number of virtual cards available form the virtual
selection pool 1622, or may be a lesser number of virtual cards. |

If, at block 2010, the last card of the virtual sequence 1900 has been
generated (the YES condition), the process continues to block 2012. At block
2012 the virtual sequence portion 1902 (Figure 12) is selected from the virtual
sequence 1900. As noted above, the virtual sequence portion 1902 may
correspond to all of the virtual sequence 1900, or a selected portion of the virtual
sequence 1900. Iif a portion is selected, the portion may be drawn from anywhere
in the virtual sequence 1900 at random or based upon some specified parameter.
Furthermore, a plurality of virtual sequence portions 1902 may be selected from
the virtual sequence 1900. In some situations, the plurality of selected portions
may overlap virtual cards of the virtual sequence 1900, or may be contiguous with
virtual cards of the virtual sequence 1900, and/or may be separated by unselected
virtual cards of the virtual sequence 1900. In some embodiments, blocks 2010
and 2012 may be combined so that the virtual sequence portion 1902 is directly
selected from the virtual selection pool 1622.

After the virtual sequence portion(s) 1902 have been determined, the
process may end in some embodiments. In such embodiments, the process
proceeds to block 2018, described below.

In other embodiments, it may be desirable to perform other
operations on the determined virtual sequence portion(s) 1902. Thus, the process
continues to block 2014 where a determination is made whether one or more of
the virtual cards of the virtual sequence portion 1902 are to be modified (the YES
condition).

For example, but not limited to, bonus cards may be selected to be
marked as described above. In some embodiments, such operations may be

performed at a virtual level. If a virtual card of the virtual sequence pool is to be
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modified, the corresponding physical card 1910 may be modified as the group of
deliverable cards are being constructed. Accordingly, the process continues to
block 2014.

At block 2014, a determination is made whether one or more of the
virtual cards of the virtual sequence portion 1902 are to be modified in accordance
with at least one criteria and/or parameter. For convenience, the process then
returns to block 2014 in the event that additional modifications are desired.

The process continues to block 2018 when the determination is
made that one or more of the virtual cards of the virtual sequence portion 1902 are
not to be modified (the NO condition), or if it is determined that no other
modifications are to be performed. Based upon the modified virtual sequence
portion (or the unmodified virtual sequence portion if no modifications are
performed), the card handling system 120 constructs the set of randomized playing
cards 518, 618. The set of randomized playing cards 518, 618 is constructed by
selecting physical inventory playing cards and/or transitional cards as described
hereinabove. The process then ends at block 2020.

It is appreciated that the logic of biocks 2014 and 2016 may be
performed separately as a separate process to modify physical cards. For
example, rather than selecting a virtual card for modification at block 2016, a
physical card may be modified at block 2016 in accordance with blocks 2014 and
2016, or another suitable logical process.

Figure 21 shows a method 2100 illustrating a process of the above-
described selection of inventory cards from carousels 1640 (Figure 16). The
process starts at block 2102. At block 2104, the card management logic 1654
(Figure 16) specifies a “next” card of the current virtual sequence portion 1202. At
block 2108 a determination is made whether the specified “next” card can be
selected from a card receiving compartment 302 of a carousel 1640 as described
hereinabove. That is, can the “next” card be an inventory card?

If not (the NO condition), the process continues to block 2108

wherein the “next” card is, at some point, selected from a transitional card as
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described hereinabove. If a transitional card is selected, the process proceeds
back to block 2104 where the “next+1” card is specified.

At block 2108, if a determination is made that the specified “next’
card may be selected from an inventory card residing in a card receiving
compartment of a carousel 1640 (the YES condition), the process proceeds to
block 2110. At block 2110, the card management processing system 1602
determines the location of the specified “next” card. If a plurality of carousels 1640
are employed, the carousel 1640 having the playing card receiving compartment
assigned to the specified “next” card is identified. Also, the location of the playing
card receiving compartment in the identified carousel 1604 is identified.

Then, at block 2112 the identified location of the playing card
receiving compartment associated with the specified “next” card is compared with
the relative location of the card selector 1708 that will select the specified “next”
card. Atblock 1414 the shortest path for the card selector to access the identified
playing card receiving compartment is determined.

At block 2116, in embodiments employing carousels 1640, the
carousel 1640 is rotated in a counter-clockwise (CCW) or a clockwise (CW)
direction such that the carousel 1640 movement is minimized. Accordingly, the
selection of the shortest path results in the fastest alignment of the card selector
1708 and the playing card receiving compartment having the inventory card
associated with the specified “next” card. In other embodiments employing racks,
the rack may be translated in an appropriate direction (e.g., left, right, up, down, or
forward, back).

As discussed herein, a variety of other card storage devices may be
used for retaining inventory cards in their specified playing card receiving
compartments. In such embodiments, the above-described blocks 2110-2116
would be modified as necessary to accommodate the particular structures of that
embodiment. Furthermore, in some embodiments wherein the carousel 1640

remain stationary and the card selector 1708 moves to the identified card receiving
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compartment holding the identified inventory card, the above-described blocks
2110-2116 would be modified as necessary.

Once the card selector 1708 is in alignment with the identified card
receiving compartment holding the identified inventory card (the “next” card), the
inventory card is selected at block 2118 and is added (transported to) the set of
randomized playing cards 518, 618. The process then proceeds to block 2120
where a determination is made whether the selected “next” card is the last card of
the virtual sequence portion 1202. That s, the selected “next” card is the last card
to be added to the set of randomized playing cards 518, 618. If so (the YES
condition), the process proceeds to block 2122 and ends. If another card is to be
identified and selected (the NO condition), the process returns to block 2104 for
the “next+1” card.

It is appreciated that the above-described process of selecting an
inventory card from a receiving compartment in accordance with the method 2000
may be modified to be applicable with the above described process of flow chart
1600 wherein the embodiment is using the look-forward algorithm 1656 to
determine if the "next” card can more quickly be selected from a transitional card.

Figure 22 shows a method 2200 of executing the above-described
look-forward algorithm 1656 (Figure 16). The process starts at block 2202. At
block 2204, the card management logic 1654 receives a specification for a “next”
card of a deliverable card sequence. The specification may be based on the
corresponding “next” card of the virtual sequence portion 1202 that is being used
as the basis for the construction of the set of randomized playing cards 518, 618.
At block 2206 a determination is made whether the look-forward algorithm 1656 is
enabled. If not (the NO condition), the process proceeds to block 2208 where a
determination is made whether the “next” card is available from the card inventory
residing in the carousel(s) 940.

If an inventory card is available (the YES condition at block 2208),

the “next” physical card is retrieved at block 2210 from the card receiving
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compartment having the requested inventory card (and is transported to and
added to the set of randomized playing cards 518, 618.

Then, the process proceeds to block 2212 where a determination is
made whether the retrieved “next” card is the last card of the virtual build
sequence. If so (the YES condition), the process ends at block 2214 since the
construction of the set of randomized playing cards 518, 618 has been completed.
However, if a block 2212 the retrieved “next” card is not the last card of the virtual
build sequence, the process returns to block 2204 wherein the “next+1” card is
specified.

Returning now to block 2208, if a determination is made that the
desired “next” card is not available as an inventory playing card, the process
proceeds to block 2216 to read a returning collected card 515, 615, which may
now, alternatively, be referred to as a transitional card. Then, at block 2218, the
transitional card is read (sensed by a sensor and the information is analyzed by
the card management processing system 1602) to determine the value of the
sensed transitional card. At block 2218, a determination is made whether the
current transitional card is the desired “next” card. If not (the NO condition), the
process continuously loops back to block 2216 until a read transitional card
corresponds to the desired “next’ card (the YES condition). Then, at block 2220
the transitional card corresponding to the desired “next” card is transported to and
added to the set of randomized playing cards 518, 618. The process then
proceeds to block 2212 and continues as described above.

If at block 2206 the look-forward algorithm 1656 is enabled (the YES
condition), the process proceeds to block 2222. At block 2222, the transitional
card is read (sensed by a card sensor 1632 so that the information may be
analyzed by the card management processing system 1602) to determine the
value of the sensed transitional card. At block 2224, a determination is made
whether the value of the current transitional card corresponds to the value of the
desired “next” card. If not (the NO condition), the process proceeds to block 2208

and continues as described above.
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If at block 2224 the value of the read transitional card corresponds to
the value of the desired “next” card (the YES condition), the process proceeds to
block 2226 where the transitional card corresponding to the desired “next” card is
transported to and added to the set of randomized playing cards 518, 618. The
process then proceeds to block 2212 and continues as described above.

Figure 23 shows a method 2300 illustrating a process of the above-
described generation of a group of randomized playing cards 518, 618 (Figures
5A, 5B, 6A) from the collected playing cards 515, 615 which may reside in
carousels 940. This exemplary process is used by embodiments wherein the
above-described look-forward algorithm 1656 is omitted.

The process starts at block 2302. At block 2304, the card
management logic 1654 (Figure 16) generates a virtual sequence portion 1902
under any of the above-described processes, parameters and/or criteria. After the
virtual sequence portion 1902 has been defined, at block 2306, the value of the
first virtual card of the specified virtual sequence is identified. For convenience,
this first card is referred to as a “next” card in illustration of the method 2300. (As
the process loops back to block 2306, as described in greater detail below,
subsequently retrieved cards are then the “next” cards in the virtual sequence
portion 1902).

At block 2308, a determination is made whether the value of the
identified “next” card corresponds to the value of playing card 1910 that is
available from a card receiving compartment. If playing card 1910 is available (the
YES condition), the process proceeds to block 2310, wherein the piaying card
1910 (corresponding to the “next’ card) is selected from its card receiving
compartment.

At block 2312, the selected playing card 1910 is added to the group
of randomized playing cards 518, 618 by transporting the selected playing card
1910 to the playing card output receiver 506, 606 where the group of randomized
playing cards 518, 618 is being constructed. (The selected playing card 1910,

after it has been selected from its card receiving compartment, may be referred to
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as a transitional card since the selected playing card 1910 is now being
transported to the playing card output receiver 506, 606.)

At block 2314, a determination is made whether construction of the
set of randomized playing cards 518, 618 has been completed. If so (the YES
condition), the process proceeds to block 2318 and ends. If additional cards are to
be added to the set of randomized playing cards 518, 618 (the NO condition), the
process returns to block 2306 wherein the “next” card is identified in accordance
with the virtual sequence portion 1902. Thus, as long as inventory playing card
1910 are available to construct the set of randomized playing cards 518, 618, the
above-described process loops through blocks 2306, 2308, 2310, 2312 and 2314
until the construction of the set of randomized playing cards 518, 618 has been
completed.

However, if at block 2308, a determination is made that the value of
the identified “next” card does not correspond to the value of an available inventory
playing card 1910 (the NO condition), the process proceeds to block 2320. That
is, a determination is made that there is no playing card 1910 available.
Accordingly, at block 2320, characteristics of a transitional playing card are
detected. Atblock 2322, based upon the detected characteristics, the value of the
transitional playing card is determined. At block 2324, a determination is made
whether the value of the transitional playing card corresponds to the value of the
“next” card (as identified in accordance with the virtual sequence portion 1202 at
block 2306).

' If the value of the transitional playing card does not correspond to the
value of the “next” card (the NO condition), the process proceeds to block 2326
wherein the transitional playing card is transported to the appropriate card
receiving compartment. The process loops through blocks 2320, 2322, 2324 and
2326 until the value of the transitional playing card corresponds to the value of the
“next” card (the YES condition). '

Transitional playing cards are evaluated until the value of the

transitional playing card corresponds to the value of the “next” card (the YES
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condition of block 2324). As noted above, these evaluated transitional playing
cards correspond to an incoming stream of collected cards 515, 615. Then, the
transitional playing card is selected at block 2328. The process then proceeds to
block 2312. That is, when a collected playing card 515. 615 is finally collected
from the gaming table 102 that matches the identified “next” card in accordance
with the virtual sequence portion 1902 at block 23086, that collected card (now
referred to as a transitional playing card) is selected for transportation to the
playing card output receiver 506, 606 so that the playing card can be added to the
set of randomized playing cards 518, 618.

In some situations, such as at the end of a series of games or if
construction of the set of randomized playing cards 518, 618 has been completed,
collected cards 515, 615 may be returned to the playing card handling system 120
such that the collected playing cards 515, 615 are transported to their appropriate
playing card receiving compartments, thereby restocking the carousels 940 with
inventory cards. Thatis, the supply of available inventory cards may be restocked
from collected cards 515, 615 by independently looping through the steps 2320,
2322, 2324 and 2326.

As noted above, as long as inventory cards are available to construct

~ the set of randomized playing cards 518, 618, the above-described process loops

through blocks 2306, 2308, 2310, 2312 and 2314 until the construction of the set
of randomized playing cards 518, 618 has been completed. The process of the
restocking the supply of available inventory cords from collected cards 515, 615
(by looping through the steps 2320, 2322, 2324 and 2326) may occur concurrently
with the process of selecting inventory cards to construct the set of randomized
playing cards 518, 618. That is, the two above-described processes may occur
independently and/or concurrently (or serially, depending upon the embodiment).
Then, if an inventory card is not available when needed, the card handling system
120 evaluates collected cards 515, 615 until the needed collected card is
identified.
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Summary of Various Embodiments

It is appreciated that concurrent provision of randomized playing
cards 518, 618, 718, random generation of virtual playing cards values, and/or
transportation of collected playing cards 515, 615 or playing card media 704 to
through the playing card handling system 120 allows a series of card games to
progress in an uninterrupted, or nearly uninterrupted, manner. That is, when the
set of playing cards being dealt by hand or from the card shoe 118 is exhausted or
nearly exhausted, one or more randomized playing cards 518, 618, 718 are readily
available so that game play may continue.

The playing card handling system 120 may advantageously permit a
payout or house odds and/or house advantage or theoretical hold to be set for
individual participants 110, 114 at the gaming table 102.

The above description of illustrated embodiments, including what is
described in the Abstract, is not intended to be exhaustive or to limit the
embodiments to the precise forms disclosed. Although specific embodiments of
and examples are described herein for illustrative purposes, various equivalent
modifications ¢an be made without departing from the spirit and scope of the
teachings, as will be recognized by those skilled in the relevant art. The teachings
provided herein can be applied to other playing card distributing systems, not
necessarily the exemplary playing card handling systems generally described
above.

For example, in some embodiments, the playing cards used are
standard playing cards from one or more standard decks of fifty-two (52) playing
cards. The standard playing cards have a uniform back and the faces each beara
respective combination of a first primary symbol and a second primary symbol.
The first primary symbol is selected from a standard set of playing card rank
symbols comprising: 2, 3, 4, 5,6, 7, 8, 9, 10, J, Q, K, and A; and the second
primary symbol is selected from a standard set of playing card suit symbols
comprising: v, «, ¢, and 4. One or more of the primary symbols may identify a

value of the playing card under the rules of a specific card game. For example, in

92



10

15

20

25

30

WO 2007/136394 PCT/US2006/035693

blackjack or twenty-one the ranks 2-10 are worth 2-10 points respectively, the
ranks J-K are each worth 10 points, and the rank A is worth 10 or 1 point at the
player's option. In other embodiments, the playing cards may have other symbols,
graphics, backings, etfc., and may even be modified within the playing card
handling system 120 to add, enhance, or alter the value or significance of the
playing card. In one embodiment, the playing cards are dual sided playing cards
as described in U.S. Patent Application No. 10/902,436, which published on June
2, 2005.

The foregoing detailed description has set forth various embodiments
of the devices and/or processes via the use of block diagrams, schematics, and
examples. Insofar as such block diagrams, schematics, and examples contain one
or more functions and/or operations, it will be understood by those skilled in the art
that each function and/or operation within such block diagrams, flowcharts, or
examples can be implemented, individually and/or collectively, by a wide range of
hardware, software, firmware, or virtually any combination thereof. In one
embodiment, the present subject matter may be implemented via Application
Specific Integrated Circuits (ASICs). However, those skilled in the art will
recognize that the embodiments disclosed herein, in whole or in part, can be
equivalently implemented in standard integrated circuits, as one or more computer
programs running on one or more computers (e.g., as one or more programs
running on one or more computer systems), as one or more programs running on
one or more controllers (e.g., microcontrollers) as one or more programs running
on one or more processors (e.g., microprocessors), as firmware, or as virtually any
combination thereof, and that designing the circuitry and/or writing the code for the
software and or firmware would be well within the skill of one of ordinary skill in the
art in light of this disclosure.

In addition, those skilled in the art will appreciate that certain
mechanisms of taught herein are capable of being distributed as a program
product in a variety of forms, and that an illustrative embodiment applies equally

regardless of the particular type of signal bearing media used to actually carry out
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the distribution. Examples of signal bearing media include, but are not limited to,
the following: recordable type media such as floppy disks, hard disk drives, CD
ROMs, digital tape, and computer memory; and transmission type media such as
digital and analog communication links using TDM or IP based communication
links (e.g., packet links).

The various embodiments described above can be combined to
provide further embodiments. All of the above U.S. patents, U.S. patent
application publications, U.S. patent applications, foreign patents, foreign patent
applications and non-patent publications referred to in this specification and/or
listed in the Application Data Sheet, including but not limited to: U.S. provisional
patent application Serial Nos. 60/130,368, filed April 21, 1999; 60/259,658, filed
January 4, 2001; 60/296,866, filed June 8, 2001; 60/300,253, filed June 21, 2001,
60/716,538, filed September 12, 2005; 60/791,549, filed April 12, 2006;
60/791,554, filed April 12, 2006; 60/791,398, filed April 12, 2006; 60/791,513, filed
April 12, 2006; and 60/802,982, filed May 23, 2006; and U.S. nonprovisional patent
application Serial No. 09/474,858, filed December 30, 1999, and issued as U.S.
patent 6,460,848 on October 8, 2002; 09/849,456, filed May 4, 2001, and issued
as U.S. patent 6,652,379 on November 25, 2003; Serial No. 09/790480, filed
February 21, 2001, and issued as U.S. patent 6,685,568 on February 3, 2004;
Serial No. 10/017,276, filed December 13, 2001; Serial No. 10/885,875, filed
July 7, 2004; Serial No. 10/902,436, filed July 29, 2004; Serial No. 10/981,132,
filed November 3, 2004; Serial No. 10/934,785, filed September 2, 2004; and
Serial No. 10/823,051, filed April 13, 2004, filed are incorporated herein by
reference, in their entirety.

From the foregoing it will be appreciated that, although specific
embodiments have been described herein for purposes of illustration, various
modifications may be made without deviating from the spirit and scope of the

teachings. Accordingly, the claims are not limited by the disclosed embodiments.
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CLAIMS

We/l claim:

1. A playing card handling system, comprising:

a playing card input receiver;

a playing card output receiver,

at least one playing card transport path extending between the
playing card input receiver and the playing card output receiver;

a first intermediary playing card receiver disposed between the
playing card input receiver and the playing card output receiver in the at least one
playing card transport path, the first intermediary playing card receiver comprising
a plurality of playing card receiving compartments, the plurality of playing card
receiving compartments of the first intermediary playing card receiver physically
coupled for movement together;

a second intermediary playing card receiver disposed between the
playing card input receiver and the playing card output receiver in the at least one
playing card transport path, the second intermediary playing card receiver
comprising a plurality of playing card receiving compartments, the plurality of
playing card receiving compartments of the second intermediary playing card
receiver physically coupled for movement together; and

a control subsystem configured to allocate a plurality of playing cards
from the input playing card receiver between at least the first intermediary and the
second intermediary playing card receivers based on an order in which the playing

cards will be arranged at the playing card output receiver.

2. The playing card handling system of claim 1, further
comprising:
an input sensor positioned to sense an identity of each of the plurality

of playing cards as the playing cards move along the at least one playing card
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transport path toward at least one of the first and the second intermediary card

receivers.

3. The playing card handling system of claim 1 wherein the order
on which the control subsystem allocates the playing cards between at least the
first intermediary and the second intermediary playing card receivers is a pseudo-

randomly generated order.

4, The playing card handling system of claim 1 wherein the
control subsystem is configured to segment a pseudo-randomly generated
sequence of virtual playing card values between at the first and the second
intermediary playing card receivers, and allocate playing cards identified by an
initial subset of the virtual playing card values to the second intermediary playing
card receiver and to aliocate the remainder of the virtual playing card values to the

first playing card receiver.

5. The playing card handling system of claim 1 wherein the
second intermediary playing card receiver comprises at least fifty-two playing card
receiving compartments, each of the playing card receiving compartments of the

second intermediary playing card receiver sized to receive one playing card.

6. The playing card handling system of claim 5 wherein the first
intermediary playing card receiver comprises three playing card receiving
compartments, each of the playing card receiving compartments of the first

intermediary playing card receiver sized to receive a plurality of playing cards.

7. The playing card handling system of claim 6 wherein the
control subsystem is configured to segment a pseudo-randomly generated
sequence of virtual playing card values between four subsets, and to allocate

playing cards identified by an initial subset of the virtual playing card values to
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respective playing card receiving compartments of the second intermediary playing
card receiver and to allocate the remaining three subsets to respective ones of the
three playing card receiving compartments of the first intermediary playing card

receiver.

8. The playing card handling system of claim 7 wherein the
control subsystem is configured to control placement of playing cards into the
playing card receiving compartments of the first and the second intermediary

playing card receivers.

9. The playing card handling system of claim 1 wherein the
control subsystem is configured to load playing cards into the playing card
receiving compartments of the first intermediary playing card receiver at a first
period, and to load playing cards into the playing card receiving compartments of
the second intermediary playing card receiver during a second period, different

than the first period.

10.  The playing card handling system of claim 1 wherein the
control subsystem is configured to load playing cards into the playing card
receiving compartments of the first intermediary playing card receiver at a first
period, and to unload playing cards from the playing card receiving compartments

of the second intermediary playing card receiver during the first period.

11.  The playing card handling system of claim 1, further
comprising:

a playing card picker operable to selectively remove playing cards
from the playing card receiving compartments of the second intermediary playing
card receiver based at least in part on pseudo-randomly generated virtual playing

card values.
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12.  The playing card handling system of claim 1, further
comprising:

a playing card picker operable to selectively remove playing cards
from the playing card receiving compartments of the second intermediary playing
card receiver in a sequential order, where the playing cards were randomly loaded
to the playing card receiving compartments of the second intermediary playing

card receiver.

13.  The playing card handling system of claim 1 wherein the
second intermediary playing card receiver is a carousel comprising an endless
array of the playing card receiving compartments, each of the playing card

receiving compartments sized to receive a respective playing card.

14.  The playing card handling system of claim 1 wherein the
second intermediary playing card receiver is pivotally mounted for movement

about a first horizontal axis.

15.  The playing card handling system of claim 14 wherein the first
intermediary playing card receiver is pivotally mounted for movement about a

second horizontal axis, parallel to the first horizontal axis.

16.  The playing card handling system of claim 14 wherein the card
receiving compartments of the first intermediary playing card receiver form an

annular profile.
17.  The playing card handling system of claim 14 wherein the first

intermediary playing card receiver is mounted for translation along a vertical axis,

perpendicular to the first horizontal axis.
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18.  The playing card handling system of claim 14 wherein the card
receiving compartments of the first intermediary playing card receiver form a

diagonal array.

19.  The playing card handling system of claim 1 wherein at least
one of the first and the second intermediary playing card receivers is selectively

removable.

20. The playing card handling system of claim 1, further
comprising:

a frame;

a motor coupled to the frame; and

a linkage physically coupling the motor to the playing card output
receiver, wherein the motor is operable to vertically translate the playing card

output receiver with respect to a frame via the linkage.

21. A playing card handling system, comprising:

a playing card input receiver,;

a playing card output receiver;

at least one playing card transport path extending between the
playing card input receiver and the playing card output receiver;

a first intermediary playing card receiver disposed between the
playing card input receiver and the playing card output receiver in the at least one
playing card transport path, the first intermediary playing card receiver comprising
a plurality of playing card receiving compartments, the plurality of playing card
receiving compartments of the first intermediary playing card receiver physically
coupled for movement as a first unit;

a second intermediary playing card receiver disposed between the
playing card input receiver and the playing card output receiver in the at least one

playing card transport path, the second intermediary playing card receiver
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comprising a plurality of playing card receiving compartments, the plurality of
playing card receiving compartments of the second intermediary playing card
receiver physically coupled for movement together as a second unit; and

a control subsystem configured to direct playing cards to the card
receiving compartments of a selected one of at least the first and the second
playing card intermediary receivers based at least in part on at least a portion of a
determined sequence of playing cards that are to be delivered from the playing

card handling system.

22. The playing card handling system of claim 21, further
comprising:

an input sensor positioned to sense an identity of each of a plurality
of playing cards at least one point along the at least one playing card transport
path between the playing card input receiver and t least one of the first and the

second intermediary card receivers.

23.  The playing card handling system of claim 21 wherein the

determined sequence is a pseudo-random sequence of virtual playing card values.

24. The playing card handling system of claim 21 wherein the
control subsystem is configured to direct playing cards identified by virtual playing
card values in a first portion of a pseudo-random sequence of virtual playing card
values to the playing card receiving compartments of the second intermediary
playing card receiver, and to direct playing cards identified by virtual playing card
values in a second portion of the pseudo—fandom sequence of playing card values
to the playing card receiving compartments of the first intermediary playing card

receiver.

25.  The playing card handling system of claim 21 wherein the first

intermediary playing card receiver comprises three playing card receiving
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compartments, each of the playing card receiving compartments of the first
intermediary playing card receiver sized to receive a plurality of playing cards and
wherein the second intermediary playing card receiver comprises at least fifty-two
playing card receiving compartments, each of the playing card receiving
compartments of the second intermediary playing card receiver sized to receive

one playing card.

26. The playing card handling system of claim 25 wherein the
control subsystem is configured to direct playing cards identified by virtual playing
card values in a first portion of a pseudo-random sequence of virtual playing card
values to the playing card receiving compartments of the second intermediary
playing card receiver, to direct playing cards identified by virtual playing card
values in a second portion of a pseudo-random sequence of virtual playing card
values to a first one of the playing card receiving compartments of the first
intermediary playing card receiver, to direct playing cards identified by virtual
playing card values in a third portion of a pseudo-random sequence of virtual
playing card values to a second one of the playing card receiving compartments of
the first intermediary playing card receiver, and to direct playing cards identified by
virtual playing card values in a fourth portion of a pseudo-random sequence of
virtual playing card values to a third one of the playing card receiving

compartments of the first intermediary playing card receiver.

27.  The playing card handling system of claim 21 wherein the
control subsystem is configured to load playing cards into the playing card
receiving compartments of the first intermediary playing card receiver at a first
period, and to unload playing cards from the playing card receiving compartments

of the second intermediary playing card receiver during the first period.
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28. A method of operating a playing card handling system, the
method comprising:

automatically determining an identity of each of a plurality of playing
cards; and

allocating a plurality of playing cards from an input playing card
receiver between at least a first intermediary and a second intermediary playing
card receivers based on an order in which the playing cards will be arranged at a

playing card output receiver.

29.  The method of claim 28 wherein determining an identity of
each of a plurality of playing cards comprises determining the identify at a position
between the playing card input receiver and at least one of the first and the second

intermediary card receivers.

30. The method of claim 28, further comprising:
pseudo-random generating a plurality of virtual playing card values
that the define the order.

31.  The method of claim 28, further comprising:

pseudo-random generating a sequence of virtual playing card values;
and

segmenting the pseudo-randomly generated sequence of virtual
playing card values into at least two subsets, and wherein allocating a plurality of
playing cards between at least a first intermediary and a second intermediary
playing card receivers comprises allocating each of a number of playing cards
identified by an initial one of the subsets of virtual playing card values to respective
playing card receiving compartments of the second intermediary playing card
receiver and allocating each of a number of the virtual playing card values
identified by remaining ones of the subsets of virtual playing card values to the first

playing card receiver.
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32. The method of claim 28, further comprising:

pseudo-random generating a sequence of virtual playing card values
that the define the order; and

segmenting the pseudo-randomly generated sequence of virtual
playing card values into at least two subsets, and wherein allocating a plurality of
playing cards between at least a first intermediary and a second intermediary
playing card receivers comprises allocating each of a number of playing cards
identified by an initial one of the subsets of virtual playing card values to respective
card receiving compartments of the second intermediary playing card receiver and
allocating each of a number of playing card identified by a plurality of remaining
ones of the subsets of virtual playing card values to respective ones of the playing

card receiving compartments of the first playing card receiver.

33.  The method of claim 28, further comprising:
moving a playing card to the second intermediary playing card
receiver from the first intermediary playing card receiver, as the first intermediary

playing card receiver becomes depleted.

34. The method of claim 28, further comprising:

loading playing cards from the playing card input receiver into the
playing card receiving compartments of the first intermediary playing card receiver
concurrently with loading playing cards from the playing card input receiver into the
playing card receiving compartments of the second intermediary playing card

receiver.

35.  The method of claim 28, further comprising:

loading playing cards from the playing card input receiver into the
playing card receiving compartments of the first intermediary playing card receiver
concurrently with unloading playing cards from the playing card receiving

compartments of the second intermediary playing card receiver.
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36. The method of claim 28, further comprising:
bi-directionally pivoting the first intermediary playing card receiver

about a first vertically extending axis.

37.  The method of claim 32, further comprising:
bi-directionally pivoting the second intermediary playing card receiver

about a second vertically extending axis.

38. A computer-readable medium that stores instructions for
causing a processor to operate a playing card handling system, by:

directing playing cards to the card receiving compartments of a
selected one of at least the first and the second playing card intermediary
receivers based at least in part on at least a portion of a determined sequence of
playing cards that are to be delivered from the playing card handling system; and

delivering the playing card from the playing card handling system.

39.  The computer-readable medium of claim 38 wherein the
instructions cause the processor to operate the playing card handling system,
further by:

directing playing cards from the second intermediary playing card

receiver to an output playing card receiver.

40. The computer-readable medium of claim 38 wherein the
instructions cause the processor to operate the playing card handling system,
further by: S

generating a pseudo-random sequence of virtual playing card values.
41.  The computer-readable medium of claim 38 wherein directing

playing cards to the card receiving compartments of a selected one of at least the

first and the second playing card intermediary receivers based at least in part on at
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least a portion of a determined sequence of playing cards that are to be delivered
from the playing card handling system comprises directing playing cards identified
by virtual playing card values in a first portion of a pseudo-random sequence of
virtual playing card values to the playing card receiving compartments of the
second intermediary playing card receiver, and directing playing cards identified by
virtual playing card values in a second portion of the pseudo-random sequence of
playing card values to the playing card receiving compartments of the first

intermediary playing card receiver.

42.  The computer-readable medium of claim 38 wherein directing
playing cards to the card receiving compartments of a selected one of at least the
first and the second playing card intermediary receivers based at least in part on at
least a portion of a determined sequence of playing cards that are to be delivered
from the playing card handling system comprises directing playing cards identified
by virtual playing card values in a first portion of a pseudo-random sequence of
virtual playing card values to the playing card receiving compartments of the
second intermediary playing card receiver, directing playing cards identified by
virtual playing card values in a second portion of a pseudo-random sequence of
virtual playing card values to a first one of the playing card receiving compartments
of the first intermediary playing card receiver, directing playing cards identified by
virtual playing card values in a third portion of a pseudo-random sequence of
virtual playing card values to a second one of the playing card receiving
compartments of the first intermediary playing card receiver, and directing playing
cards identified by virtual playing card values in a fourth portion of a pseudo-
random sequence of virtual playing card values to a third one of the playing card

receiving compartments of the first intermediary playing card receiver.
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43. The computer-readable medium of claim 38 wherein the
instructions cause the processor to operate the playing card handling system,
further by:

moving some of the playing cards to the second intermediary playing
card receiver from the first intermediary playing card receiver, as the first
intermediary playing card receiver becomes depleted based on at least in part on
at least a portion of the determined sequence of playing cards that are to be

delivered from the playing card handling system.

44. A playing card handling system, comprising:

a playing card input receiver,

a playing card output receiver;

at least one playing card transport path extending between the
playing card input receiver and the playing card output receiver;

a first intermediary playing card receiver disposed between the
playing card input receiver and the playing card output receiver in the at least one
playing card transport path, the first intermediary playing card receiver comprising
a plurality of playing card receiving compartments, the plurality of playing card
receiving compartments of the first intermediary playing card receiver physically
coupled for movement together;

a second intermediary playing card receiver disposed between the
playing card input receiver and the playing card output receiver in the at least one
playing card transport path, the second intermediary playing card receiver
comprising an endless array of plurality of playing card receiving compartments,
the plurality of playing card receiving compartments of the second intermediary
playing card receiver physically coupled for pivotal movement together about a first
horizontal axis; and

a control subsystem configured to allocate a plurality of playing cards
to the first and the second intermediary playing card receivers and to the playing

card output receiver.
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45,  The playing card handling system of claim 44 wherein the
plurality of playing card receiving compartments of the first intermediary playing
card receiver are mounted for pivotal movement about a second horizontal axis,

parallel to the first horizontal axis.

46. The playing card handling system of claim 44 wherein the
plurality of playing card receiving compartments of the first intermediary playing

card receiver are mounted for translation along movement along a vertical axis.

47.  The playing card handling system of claim 44 wherein the card
receiving compartments of the first intermediary playing card receiver form a

diagonal array.

48. The playing card handling system of claim 44 wherein at least
one of the first and the second intermediary playing card receivers is selectively

removable.

49. The playing card handling system of claim 44, further
comprising:

a frame;

a motor coupled to the frame; and

a linkage physically coupling the motor to the playing card output
receiver, wherein the motor is operable to vertically translate the playing card

output receiver with respect to a frame via the linkage.
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50. The playing card handling system of claim 44, further
comprising:

an input sensor positioned to sense an identity of each of the plurality
of playing cards at least one point along the at least one playing card transport
path between the playing card input receiver and the least one of the first and the

second intermediary card receivers.
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