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Plainti(f Shuffle Master, Inc. ("Shuffle Master"), by its attorneys, for its complaint against

VendingData Corporation {"VendingData") demands a jury trial and alleges as follows:

JURISDICTION AND VENUE

1. This is an action for patent infringement arising under the patent laws of the United
States, 35 U.S.C. § | er seq., with respect to VendingData's PokerOne shuffler.

2. Plaintiff Shuffle Master, Inc. is a corporation organized under the laws of the State of
Minnesota, having a principal place of business at 1106 Palms Airport Drive, Las Vegas, Nevada
891109,

3. Upon information and belief, defendant VendingData is a corporation organized
under the laws of the State of Nevada, having a principal place of business at 5830 Spencer Street,
Las Vegas, Nevada 89119.

4, This Court has subject matter jurisdiction over Shuffle Master's Complaint for patent
infringement in accordance with 28 U.S.C. §§ 1331 and 1338(a).

5. VendingData has sufficient contacts with this District to subject it to the perscnal
| jurisdiction of the Court for this Complaint.

6. Further, VendingData has used or offered for sale within this cistrict, and/or imported

into this district, the PokerOne shuffler, providing this Court with specific jurisdiction over this

; Complaint.

e

! 7. Venue in this District is proper under 28 U.S.C. §§ 1391 and 1400(b) because

| VendingData is a corporation subject to personal jurisdiction in this District. In addition, venue is
“proper because VendingData has a regular and established place of business within this district and 1t

has used or offered for sale within this district, and/or imported into this district, the PokerOne

shutfler.
COUNT 1
Infringement of U.S. Patent No. 6,655,684
8. Shuffle Master repeats and realleges the allegations in paragraphs 1-7 as if fully set

forth herein.
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9. United States Patent No. 6,655,684 (the "684 patent”), entitled "Device and Method
for Forming and Delivering Hands from Randomly Arranged Decks of Playing Cards," duly and
legally issued on December 2, 2003 to Attila Grauzer, Feraidoon Bourbour, Troy D. Nelson, Robert
J. Rynda, Paui K. Scheper, James Bernard Stasson, and Ronald R. Swanson. A true and correct copy
of the '684 patent is attached as Exhibit A.

i0.  Shuffle Master is the assignee of all rights, title and interest in and to the '684 patent,
with the right te recover for all past and future infringement.

11.  The '684 patent is valid and enforceable.

12.  On information and belief, VendingData has infringed and is currently infringing
(directly and/or indirectly) the '684 patent through the use or offering for sale within the United
States and/or importation into the United States of the PokerOne shuffler and conduct relating Lo
such use, offers for sale and/or importation.

13.  VendingData's infringement is causing damage and irreparable injury to Shuffle

'Master, and Shuffle Master will continue to suffer damage and irreparable injury unless and until

VendingData, and all affiliates, employees, agents, officers, directors, attorneys, successors and

assigns, and all those acting on behalf of or in active concert or participation with any of thern, are

enjoined by this Court.

14 On information and belief, VendingData's infringement is and remains wiilful and
deliberate. These allegations are likely to have evidentiary support after a reasonable opportunity for
turther investigation or discovery.

15, VendingData has committed acts and will continue to commit acts that make this case
exceptional under 35 U.S.C. § 285.

PRAYER FOR RELIEFK

WHEREFORE, Shuffle Master prays:
A. That VendingData be adjudged to have infringed the '684 patent;
B. That VendingData, and all affiliates, employees, agents, officers, directors, attorneys,

successors and assigns, and all those acting on behalf of or in active concert or participation with any

| of them, be preliminarily and permanently enjoined from making, using, offering for sale, and/or
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selling within the United States, or importing into the United States, the infringing PokerOne
shuffler or from otherwise infringing, directly or indirectly, the '684 patent through actions relating
to the PokerOne shuffler, in accordance with 35 U.S.C. § 283;

C. For an accounting of damages by virtue of VendingData's infringement of the '684
patent;

D. For an award of damages compensating Shuffle Master for VendingData's

| infringement of the '684 patent, in accordance with 35 U.S.C. § 284;

E. That VendingData's infringement be adjudged as willful, and for an award of treble
damages for VendingData’s willful infringement pursuant to 35 U.S.C. § 284,

E. For an assessment of pre-judgment and post-judgment interest and costs against
VendingData, together with an award of such interests and costs, in accordance with 35 U.S.C. §
284,

F. That the case be adjudged exceptional and for an award to Shuftle Master of its
reasonable costs and attorneys' fees in accordance with 35 U.S.C. § 285; and

G. That Shuffle Master shall have such other and further relief as this Coust shali deem
appropriate.

DEMAND FOR JURY TRIAL

In accordance with Rule 38 of the Federal Rules of Civil Procedure, Shuffle Master demands

a jurv trial of all issues triable to a jury in this action.
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(45) Date of Patent:
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(731 Assignee: Shuflle Master, Inc., Lden Prairie, MN
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( <y Notce: Subiject to any disclaimer, the term of this
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U S.C. 154(b) by 128 days.

This patent is subject Lo a terminal dis-
claimer,

(21)  Appl. No.: 09,912,879

(22} Filed: Jul. 25, 2001

(05) Prior Publication Data
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Related U.S. Application Data

(63)  Continuation-in-part of application No. 09/688,597, liled on
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ation-in-part of application No. (9/060,627, filed on Apr. 15,
1998, now Pat. No. 6,144,154,
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(57) ABSTRACT

The present invention provides an apparatus and method for
moving playing cards from a first group of cards into plural
hands of cards, wherein each of the hands coatains a random
arrangement of cards. The apparatus comprises a card
recciver for receiving the first group of cards, a single stack
of card-receiving compartments generally adjacent 1o the
card receiver, the stack generally vertically movable, «n
¢levator for moving the stack, a card-moving, mechuinizn
between the card receiver and the stack, and a microproces-
sor that controls the card-moving mechanisr and the cleva-
tor so that an individual card is moved inte an identificd
compartment. The number of compartments receiving cards
and the number of cards moved to each compartment may be
selected. An apparatus for feeding cards, comprising a
surface for supporting a stack of cards, a feed roller with a
{rictional outer surface, a drive mechanism for causing
rotation of the feed roller, a pair of specd-up rollers o
advance the cards out of the feed roller, and a clulch
mechanism for disengaging the feed roller from the drive
mechanism as the card comes into contact with the speed up
rollers.

43 Claims, 18 Drawing Shects
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1

DEVICE AND METHOD FOR FORMING
AND DELIVERING HANDS FROM
RANDOMLY ARRANGED DECKS OF
PLAYING CARDS

RELATLD APPLICATIONS

This Application s a continuation-in-part of a U.S. patent
applivetion Ser. No. 09/688,597, filed on Oct. 16, 2000,
titled "DEVICE AND METHOD FOR FORMING HANDS
O RANDOMLY ARRANGED CARDS,” now U.S. Pat.
No. 6,588,750 which is in turn a continuation-in-part of U.S,
paten! application Ser. No. 09/060,627, filed on Apr. 15,
1098, titled “DEVICE AND METHOD FOR FORMING
HANDS OF RANDOMLY ARRANGED CARDS,” now
U.S. Pal. No. 6,149,154,

BACKGROUND OF THE INVENTION

1. Uield of the lavention

The present invention relates to devices for handling
cards, including cards known as “playing cards™. In
particular, the invention relates to an electromechanical
machite for organizing or arranging playing cards into a
plurali.v of hands, wherein each hand is formed as a selected
number of rancdomly arranged cards. The invention also
relutes to 2 mechanism for feeding cards into a shuflling
apparatus and also 0 a method of delivering individual
hands “rom the apparatus to individual players or individual
player positions.

2. Background of the Art

Wagering games based on the outcome of randomly
generated or selected symbols are well known. Such games
are wlely played [n gaming establishments such as casinos
and the wagering gemes include card games wherein the
symbols comprise (amiliar, common playing cards. Card
games such as twenty-one or blackjack, poker and variations
of poxer and the like are excellent card games for use in
casinos. Desirable attributes of casino card games are that
the games are exciting, they can be fearncd and understood
easily >y players, and they move or are played rapidly to a
wager-resclving outcome.

From the perspecuve of players, the time the dealer must
spend in shuffling diminishes the ¢xcitement of the game.
From the perspective of casinos, shuffling time reduces the
number of hands placed, reduces the number ol wagers
placed and resolved in a given amount of time, thereby
reducing revenue. Casinos would like to increase the amount
of revenue generated by a game without changing games,
particularly a popular game, without making obvious
changes in the play of the game that aftect the hold ol the
cusino, and withoud (acreasing the minimum size of wagers.
One approach to speeding play is directed specifically to the
fact that playing time is decreased by shuffling and dealing
evenls This approach has lead to the development of
clectromechanical or mechanical card shuffling devices.
Such devices incrcase the speed of shutiling and dealing,
there oy increasing playing time. Such devices also add to the
exciternent of a game by reducing the time the dealer or
house has 1o spend in preparing to play the game.

U5 Pai No. 4,513,969 (Samsel, Jr.) and U.S. Pat. No.
4,515,367 (Howard) disclose automatic card shufllers. The
Samsel, Jr. patent discloses a card shuffler having a housing
with :wo wells tor receiving stacks of cards. A first cxtractor
sclec:s, removes and intermixes the bottommost card from
each stack and delivers the intermixed cards to a storage
compartment. A second extractor sequentially removes the
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bottommost card from the slorage compartment and delivers
it to a typ.cal shoc from which the dealer may take it [or
presentation to the players. The Howard patent discloses a
card mixer for randomly interleaving cards including a
carriage supporled cjector for ejecting a group ol vards
(approximately two playing decks in number) which may
then be removed manually from the shufiler or dropped
automatically into a chule for delivery 1o a typical dealing
shoe.

U.S. Pat. No. 4,586,712 (Lorber et al) discloses an
automatic shuflling apparatus designed to intermix multiple
decks of cerds under the programmed control of a computer.
"The Lorber et al. apparatus is a carouscl-lype shuffler having,
a container, a storage device for storing shuffled playing
cards, a removing device and an inserting device for inter-
mixing the playing cards in the container, a ccaling shoc and
supplying means for supplying the shufiled playing cards
{from the siorage device to the dealing shoc.

U.S. Pal. Ne. 5,000,453 (Stevens et al) discloses @n
apparatus “or automatically shuffling cards. The Stevens et
al. machine includes three contiguous magazines wilh an
elevatable platform in the center magazine only. Unshuftled
cards are placed in the center magazine :nd the spitting
rollers at the top of the magazine spit the cards randomly :0
the left and right magazines in a simultancous culting and
shuffling step. The cards are moved back into the center
magazine by direct lateral movement of each shuffled stack,
placing onz stack on top of the other to stack all cards in a
shuffled stack in the center magazine. The order of the cards
in each stack docs not change in moving frem the right and
left magazines inlo the center magazine,

U.S. Pal. No. 3,897,954 (Erickson et al) discloses the
concept of delivering cards one at a time. o one of a
number vertically stacked card-shuflling compartments. The
Erickson patent also discloses using a logic circuit o deter-
mine the szquence for determining the delivery location of
a card, and that a card shuffler can be used 1o deal stacks of
shuffled cards to a player. U.S, Pat. No. 5,240,140 (1lucn)
discloses a card dispenser which dispenses or deals cards in
four discrete directions onto a playing surlace, and U.5. Pat,
No. 793,489 (Williams), U.S. Pat. No. 2,001,918 (Nevius),
U.S. Pat. No. 2,043,343 (Warner) and U.S. Pat. No. 3,312,
473 (I'riedman et al.) disclose various card holders some of
which include recesses (c.yg., Friedman ct ul) to facilitate
removal of cards. U.S. Pat. No. 2,950,005 (MacDonald) and
U.S. Pat. No. 3,690,670 (Cassady ¢t al) disclose card-
sorting devices that require specially marked cards, ciearly
undesirable for gaming and casino play.

U.S. Pat. No. 4,770,421 (Hoflman) discloses a card-
shuflling device including a card loading station with a
conveyor belt. The belt moves the lowermost card in a stack
omlo a distribution elevator whereby a stack of cards is
accumulated on the distribution elevalor.

Adjacent to the elevator is a vertical stack of mixing
pockets. A micraprocessor preprogrammed with o finite
number of distribution schedules sends a sequence of signals
1o the clevator corresponding to heights called out m the
schedule. Each distribution schedule comprises & prese-
lected disiribution sequence (hat is fixed as opposed to
random. Single cards are moved into the respective pocket
at that height. The distribution schedule is cither randomiy
selected or schedules are executed in scquence. When the
micropracessor completes the exccution of a single <listri-
bution cycle, the cards are removed a stack at a time and
loaded into a second elevator. The second ¢levator delivers
cards o an output reservoir. Thus, the HofTman patent
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requires a two-step shuflle, ie., a program is required to
seleet the order in which stacks are loaded and moved onto
the sccond elevator and delivers a shuffled deck or decks.
The Hoffman patent does not disclose randomly selecting a
location within the vertical stack for delivering each card.
Nor does the patent disclose a single stage process that
rancemly delivers hands of shuffled cards with a degree of
randomness satisfactory 1o casinos and players. Lurther,
there is o disclosure in the Hoflman patent about how 1o
deliver a preselected number of cards w a presclected
aumber of hands readdy for use by players or participants in
a game. Another card handling apparatus with an clevator is
disclosed in U.S. Pat. No. 5,083,085 (Johnson ¢t al)). US.
Pal. No. 4,750,743 (Nicaletti) discloses a playing card
dispeaser including an inclined surface and a card pusher Lor
urging cards down the inclined surface,

Other known card shuflling devices are disclosed in ULS.
Pat. Na. 2,778,644 (Stephenson), U.S. Pat. No. 4,497,488
(Plevvak et al), U.S. Pat. Nos. 4,807,884 and 5,275,411
(hoth Breeding) and U.S. Pat. No. 5,695,189 (Breeding et
al). The Breeding patents disclose machines for automali-
cally shuffling a single deck of cards including a deck-
receiving zone, a carriage scction for separating @ deck 1ato
tw cieck portions, a sloped mechanism positioned between
adjacent corners of U3¢ deck portions, and an apparalus for
snapping the cards over the sloped mechanism to interleave
the cards.

The Breeding single deck shufflers used in conneetion
with LLET IT RIDE® Stud Poker are programmed to first
shullle & deck of cards, and then sequentially deliver hands
of a preselected number of cards for cach player. LET IT
RIDL® stud poker is the subject of U.S. Pat. Nos. 5,288,081
and 3,437,462 (Breeding), which are herein incorporated by
relvrerce. The Breeding single deck shuffler delivers three
cards from the shuflled deck in sequence 1o a receiving rack.
The dealer removes the first hand from the rack. Then, the
next hand is automatically delivered. The dealer inputs the
number of players, and the shuffler deals cut that many
hands olus a dealer hand. The Breeding single deck shufflers
are capable of shuffling a single deck and delivering seven
player hands plus a dealer hand in approximately 60 sec-
onds. The Breeding shuffler is a complex electromechanical
duvice that requires tuning and adjustment during installa-
tior. The shulflers also require periodic adjustment. The
Breeding ct al. device, as exemplified in U.S. Pat. Nos.
6,065,258 5,695,189, and 5,303,921 are directed to shui-
fling rachines for shuffling multiple decks of cards with
three magazines wherein unshuffled cards are cut then
shulled.

Alibough the devices disclosed in the preceding patents,
partict larly the Breeding machines, provide improvements
in card shutlling devices, none discloses or suggests a device
and method for providing a plurality of hands of cards,
wheren the hands are ready for play and wherein each
comprises a randomly selected arrangement of cards, with-
out first randomly shuflling the entire deck. A device and
method which provides a plurality of ready-to-play hands of
a sclected number of randomly arranged cards at a greater
spued than known devices without shuffling the entire deck
or deeks would speed and facilitate the casino play of card
games,

U.S. Pai. No. 6,149,154 describes an apparatus for mov-
ing plaving cards from a first group of cards into plural
groups., each of said plural groups containing a random
arrangement of cards, said apparatus comprising: a card
receiver for receiving the first group of unshuffled cards; a
single stack of card-receiving compartments generally adja-
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cent to the card receiver, said stack generally adjacent 1o and
movable with respect to the first group of cards; and a drive
mechanism that moves the stack by means of translaticn
relative to “he first group of unshuffled cards, a card-movirg
mechanism between the card receiver and the stack; and a
processing unil that controls the card-moving mechanisim
and the drive mechanism so that a selected quantity ol zards
is moved into a selected number of compartments.

SUMMARY OJF THE INVENT.ON

The present invention provides an ¢lectromechanical card
handling a>paratus and method for creating or generating a
plurality of hands of cards from a group of unshuffled cards
whercin each hand contains a predetermired number of
randomly selected or arranged cards. The apparatus and,
thus, the card handiing method or process, 1$ controfled by
a programmable microprocessor and may be monitored by a
plurality of sensors and limit switches.

While tie card handling apparatus and method of the
present invention is well suited lor use in the guming
environment, particularly in casinos, the apparaws and
method may find use in homes, card clubs, or for handling
or sorting sheel material generally.

In one embodiment, an apparalus moves playing cards
from a firsl group of unshuffled cards into shuffled hands of
cards, wherein at least one and usually all of the hamds
conlains a random arrangement or random selection of a
presclected number of cards. In one embodiment, the lotal
number of cards in all of the hands is less than the total
number of cards in the first group of unshuitled cards (¢.g.,
one or more decks of playing cards). In another
embodiment, all of the cards in the first group of unshnfiled
cards are distributed into hands.

The apparatus comprises a card receiver for receiving the
first group of cards, a stack of card receiving compartments
(c.g., a generally vertical stack of horizontally disposcd
card-receiving compartments or carouse) of ratating stacks)
generally adjacent to the card receiver (the vertical stack
gencrally is vertically movable and a carousel is generally
rotatable), an elevator for raising and lowering the vertical
stack or a drive to rolale the carcusel, a card-moving
mechanism between the card receiver and the card receiving
compartments for moving cards, one at a time, from the card
receiver to a selected card-receiving compariment, and a
microprocessor that controls the card-moving mechantsm
and the elcvator or drive mechanism so that cach card in the
group of uashufled cards is placed randomly into cne of the
card-receiving compariments. Sensors may monitor and
may trigger at least certain operations ol the apparalus,
including activitics ol the microprocessor, card maving
mechanisms, securily monitoring, and the elevator or car-
ousel.

The cortrolling microprocessor, including softwarc, ran-
domly selects or identifies which slot or card-receiving
compartment will receive each card in the group bhefore
card-handling opcrations begin. For examp e, a card desig-
nated as card 1 may be directed to a slot 5 (numbered here
by numeric position within an array of slots), a card desig-
nated as card 2 may be directed to slot 7, a card designated
as card 3 may be directed to slot 3, ete. Each slot or
compartment may therefore be identified and treated to
receive individual hands of defined numbers of randornly
sclected cards or the slots may be later dirccted to deliver
individual cards into a separate hand forming slot or tray. In
the first example, a hand ol cards is removed as a group from
an individual slot. In the second example, each card defining
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a hand is removed from more than one compartment (where
one or more cards are removed from a siot), and the
individual cards are combined in a hand-receiving tray to
form a randomized hand of cards.

Another feature of the present invention is that it provides
a programmable card handling machine with a display and
apprepriate inputs for adjusting the machine to any of a
number of games wherein the inputs include one or more of
a number of cards per hand or the name of the game selector,
a number of hands delivered selector and a trouble-shooting
input Residual cards after all designated hands are dealt
may be stored withun the machine, delivered to an output
trav that is part of the machine, or delivered for collection
out of the machine, usually afier all hands have been dealt
and/cr delivered. Additionally, there may be an elevator
speed or carousel drive speed adjustment and position sensor
to accommodate or monitor the position of the clevator or
carousel as cards wear or become bowed or warped. These
features also provide for interchangeability of the apparatus,
meaning the same apparatus can be used for many different
gamies and in different locations, thereby reducing the num-
ber of back-up machines or units required at a casino. The
display may include 1 game mode or sclecied game display,
ard vs2 a cyele rate and/or hand count monitor and display
for determining or monitoring the usage of the machine.

Arother feature of the present invention is that it provides
an electromechanical playing card handling apparatus for
more rapicly generating multiple random hands of playing
cards as compared to known devices. The prefecred device
mav complete a cycle in approximately 30 scconds, which
is dousle the speed (half the time) of the Breeding single
deck shuffier disclosed in U.S. Pat. No. 4,807,884, which has
itself achieved significant commercial suceess. Although
some of the groups of playing cards (including player and
dealer hands and discarded or unused cards) arranged by the
appa-atus in accordance with the method of the present
invention may contain the same number of cards, the cards
within anv one group or hand arc randomly selected and
placed therein. Other teatures of the invention include a
teduction of set up time, increased reliability, lower main-
tenance and repair costs, and a reduction or elimination of
probems such as card counting, possible dealer manipula-
tion and card tracking. These features increase the integrity
of « game and enhance casino security.

Yet another feature of the card handling apparatus of the
presc ot invention is “hat it converts at least a single deck of
unshultled cards into a plurality of hands ready for use in
plaving a game. The hands converted from the at least a
single deck of cards are substantially completely randomly
ardered, i.c., the cands comprising cach hand are randomly
placed into that hand. To accomplish this random
distributicn, a preferred embodiment of the apparatus
includes a number of vertically stacked, horizontally dis-
posed card-receiving, compartments one above another or a
carousel arrangement of adjacent radially disposed stacks
into which cards are inserted, one at a time, until an enlire
group of cards is distributed. In this preferred embodiment,
cach card-receiving compartment is filied (that is, filled 1o
the assigned number of cards for a hand, with the residuc of
cards being fed into the discard compartment or
compartments, or discharged from the apparatus at 1 card
dischzrge port, for example), regardless of the pumber of
pluyers perticipaling in a particular game.

For cxample, when the card handling apparatus is being
uscd for a seven-player game, at least seven player
compartments, a dealer compartment and at least one com-
partment for cards not used in forming the random hands to
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be used in the seven-player game are filled. After the last
card from the unshuffled group is delivered into lhese
various compartments, the hands arc ready to be removed
from the compartments and put into play, cither manually,
automatically, or with a combined automatic feed and hard
removal. For example, the cards in the compartments may
be so disposed as they are removable by hand by a dealer ta
completely manual delivery [rom the compartment), hands
are discharged into a readily accessible region (e.g., tray or
support) for manual removal (a combination of mechan icals
automatic delivery and manual delivery), or hands are
discharged and delivered to a speeific player/dcalery
discharge position (completely automatic delivery).

The device can also be readily adapted for games thal deal
a hand or bands only to the dealer, such as Duvid Sklansky’s
Hold Em Challenge™ poker game, described in US. Pat.
No. 5,382,025,

One typz of device of the present invention may inchude
jammed card detection and recovery features, and may
include recovery procedures operated and controlled by the
MICIOPrOCessSor,

Generally, the operation of the card handling apparalus of
the present invention will form at least a fixed number of
hands of cards corresponding to the maxirwm number of
players at a lable, optionally plus a dealer hand (it there is
a dealer playing in the game), and usually a discard pile, 1o
a typical casino table having seven player stations, the
device of the present invention would preferably have al
least or exactly nine compartments (if there arc seven
players and a dealer) or at least or exactly cight compait-
ments (if there are seven players and no dealer playing inthe
game) that are actually utilized in the operation of the
apparatus in dealing a game, wherein each of seven player
compartments contains the same number of cards. Depend-
ing upon the nature of the game, the compuartments for the
dealer hand may have the same or different wumber of cards
as the player compartments, and the disca-d compartment
may contain the same or different nuraber of cards as tae
player compariments and/or the dealer compariment, it there
is a dealer compartment. However, it is most common for tag
discard compartment to contain a different number of cards
than the player and/or dealer compartments and examples of
the apparatus having this capability enables play of a varicty
of games with a varying number of players and/or a <caler.
in another example of the invention, more than nioe com-
partments are provided and more than one compariment Ca
optionally be used to collect discards. Providing extra com-
partments also increases the possible uses of the machine.
For cxample, a casino might want to use the shuffler for an
8-player over-sized table.

Most preferably, the device Is programried to deliver a
fixed numrber of hands, or deliver bands until the dealer
(whether playing in the game or operating as a house dealor)
presses an input button. The dealer input tells the micropro-
cessor that the last hand has been delivered (1o the players
or to the players and dealer), and then the reraining cards
in the compartments (excess player compartments and;or
discard compartment and/or excess card compartraent) will
be uploaded nlo an output or discard compartment or card
collection compartment outside the shuftler (e.g., where
players’ hands are placed afler termination of completion of
play with their hands in an individual game). The discad,
cxcess or unused card hand (i.c., the cards placed in the
discard compartment or slol) may contain more cards thai
player or dealer hand compartments and, 1hus, the discarid
compartment may be larger than the other compartments. In
a preferred embodiment, the discard compartment is located
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in the middle of the generally vertically arranged stack of
compartments. In arother example of the invention, the
discard compartment or compartments are of the same size
as thc card receiving compartments. The specific
compartment(s) used to receive discards or cards can also
change from shuftle (o shuffle.

Another feature of the invention is that the apparatus of
the present invention may provide for the initial top feeding
or top loading of «n unshuffled group of cards, thercby
faciiitating use by the dealer. The hand receiving portion of
the machine may also facilitate use by the dealer, by having
cards displayed or provided so that a dealer is able to
converiently remove a randomized hand from the upper
portior of the machine or from a tray, support or platform
exlending tror the machine to expose the cards to a vertical
or nearly vertical access (within 0 to 30 or 50 degrees of
horizontal, for example) by the dealer’s hand.

An sdditional feature of the card handling apparatus of the
presen invention is that it facilitates and significantly specds
the play of casino wagering games, particularly those games
cullirg for a certain, tixed number of cards per hand (e.g.,
Caril-hean Stud® poker, Let It Ride® poker, Pai Gow Poker,
Tres Card™ poker, Three Card Poker®, Hold 'Em Chal-
lenge™ poker, stud poker games, wild card poker games,
match card games and the like), making the games more
excitimy and less tedious for players, and more profitable tor
casinas. The device of the present invention is believed to
deliver random hands at an increased speed compared to
other shuftlers, such as approximately twice the speed of
known devices.

fn use, the apparatus of the present invenlion is operated
to process playing cards from an initial, unshutiled or used
group of cards into a plurality of hands, ¢ach hand contain-
ing the same number of randomly arranged cards. If the rules
of the game require delivery of hands of unequal numbers of
cards, the device of the present invention could be pro-
grammed 1o distribute the cards according to any preferred
card count. [t should be understood that the term “unshufiled’
is « relative term. A deck is unshuflled a) when it is being
reeveled after play and b) after previous mechanical or
manual shatfling before a previous play of a game, as well
as ¢) wher a new deck is inserted into the machine with or
withoul ever having been previously shutfled either manu-
ally or mechanicaily. The first step of this process is aflected
by the dealer placing the iaitial group of cards into a card
receiver of the apparatus. The apparatus is started and, under
the control of the integral microprocessor, assigns each card
in the initial group "o a compartment {randomly selecting
compartments separately for each card), based on the
sclected number of hands, and a selected number of cards
per haad. Lach hand is contained in a separate compartment
of the apparatus, and each is delivered (upon the dealer’s
demand or automatically) by the apparatus from that com-
partmeat 1o a hand receiver, hand support or hand platform,
cither manually or automatically, for the dealer to distribute
it to a player. The number of hands created by the apparatus
witain each eyele is referably selected to correspond to the
maxzmum aumber of kands required to participale in a game
(accounting for player hands, dealer hands, or house hands),
and :he number or quantity of cards per hand is program-
mable according to “he game being played.

The machine can also be programmed to form a number
of hands correspondiag to the number of players at the table,
The dealer could be required to input the number of players
at the table. The dealer would be required to input the
number of players at the table, at least as often as the number
of players change. The keypad input sends a signal to the
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microprocessor and then the microprocessor in lurn controls
the components lo produce only the desired number of
hands. Alternatively, bet sensors are used to sense the
number of players present. The game controller comeauni-
cates the number of bets placed to the shufller, and a
corresponding number of hands are formed.

Each time a new group of unshuffled cards, hand shuttled
cards, used cards or a new deck(s) of cards is loaded into the
card receiver and (he apparatus is activated, :he operation of
the apparatus involving that group of cards, 1.¢., the lormirg
of that group of cards into hands of random cards, comprises
a new cyele. Liach cycle Is unique and is effected by the
microprocessor, which microprocessor is progranimed with
software to include random number gener:ting capability.
The software assigns a card number to the cach card and
then randomly selects or correlates a compartment o cach
card number. Under the control of the microprocessor, the
¢levator or carousel aligns the selected compartment wih
the card feed mechanism in order to receive the next card,
"The soltware then directs cach numbered card to the selected
slots by operating the elevator or carousel ¢rive to position
that slot to reccive a card.

The present invention also describes an alternative and
optional urigue method and component of the system for
aligning the feed of cards into respective compartments and
for forming decks of randomly arranged cards. The separa-
tors between compartments may have an «dge facing the
direction from which cards are fed, that edge having two
acute angled surfaces (away from paralleliscy with the planc
of the separator) so that cards may be dellected in either
direclion (above/elow, lett/right, top/botio n) with respect
1o the plane of the separator. When there arc already one or
more cards within a compartment, such deliection by the
edge of (h: separalor may insert cards above or below the
card(s) in the compartment. The component that directs,
moves, and/or inserts cards into the compartments may b
controllably oriented to direct a feading cdoe of each card
towards the randomly selected edge of a separator so that the
card is inserted in the randomly setected compartment and in
the proper oricntation (above/below, leltright, lop/bottemn)
with respest to a separator, the compartments, and card(s) 1o
the compartments.

The apparatus of the present invention is compact, easy to
set up anc program and, once programmed, can be main-
tained effectively and ciliciently by minimally trained por-
sonnel who cannot allect the randomness ol the card deliv-
ery. This means that the machines are mor: reliable .n the
field. Service costs are reduced, as are assembly costs and sel
up costs. The preferred device also has fever parts, which
should provide greater reliability than known devices.

Another optional feature of the present invention Is to
have all compartments of equal size and fed into a final
deck-forming compariment so that the handling of the cards
cliects a shuffling of the deck, without creating actual hands
for play by players and/or the dealer. The equipment 1s
substantia ly similar, with the compartments that were pre-
viously dusignated as hands or discards, having the cards
contained therein subsequently stacked to form & shufllzd
deck(s). Another feature of the present invention is a mecha-
nism that feeds cards into the compartments with a high rete
of accuracy and that minimizes or eliminates wear on toc
cards, exlunding the useful lile of the cards. The mechaaism
comprises a feed roller that remains in contact with the
moving card (and possibly the subsequently ¢xposed, under-
lying card) as cards arc moved towards the second card-
moving system (e.g., a pair of speed-up rol.crs), but advan-
tageously disengages from the contact roller drive
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mechunism when a leading edge of the moving card contacts
or is grasped and moved forward by the second card-moving
sysle .

Otaer features and advantages of the present invention
will become more Nully apparent and understood with rel-
ercice 1o the following specification and to the appended
drawings and claims.

BRILEF DESCRIPTION OF THE DRAWINGS

IIG 1 1s a front perspective view depicting the apparalus
of the present invention as it might be disposed ready for use
in i casinc on a garcing table.

IIG 2 4% a rear perspective view depicting the apparatus
of the present invention.

VIG 3 is a fronl perspective view of the card handling
apparalus of the present invention with the exterior shroud
rentoved.

FIG 4 1s a side cievation view of the present invention
with :he shroud and cther portions of the apparatus removed
to show internal components.

IEG 51is a side elevation view, largely representational, of
the transport mechanism of the apparatus of the present
invention.

FlG 5A s a detailed cross-sectional view of a shelf of one
example of the invention.

FIG 5B is a cross-sectional view of a shelf with cards
fullv insened.

11 6 is an exploded assembly view of the transport
mechasa.

FIG 7 is a top plan view, partially in section, of the
transport mechanism.

I'TG 8 is a top plan view ol the pusher assembly of the
presen’ inventiorn.

IIG 9is a fromn elevation view of a first rack and elevator
assembly of the present invention.

FIG 10 is an exploded view of the rack and elevator
assembly.

FIG 11 depicts an alternative embodiment of the shelves
or pactitions for forming the stack of compartments of the
presen: invention.

F1G 12 depicts the card stop in an open position.

I'TG 13 depicts the card stop in a closed position.

FIG 14 is a simplified side elevational view, largely
repre<entational, of the lirst card handler of the present
inveruon.

IIG 15 is an cxploded view of the hand receiving
assembly of the apparatus of the present invention.

FIG 16 is a schematic diagram of an electrical control
sysien lor one embadiment of the present invention.

I'IG 17 is a schematic diagram of the electrical control
sysle .

I'IG 18 is a schematic diagram of an electrical control
svsie n with an optically isolated bus.

FIG. 19 is a detailed schematic diagram of a portion of the
contro, system illustrated in FIG. 18.

1'1G. 20 schematically depicts an alternative embodiment
of the apparatus of the present invention.

FIG 2115 a flow diagram, comprising two parts, parls 21a
and 21h, depicting a homing sequence.

FIG 22 1s a flow diagram, comprising three parts, parts
220 226 and 22¢, depicting a sequence of operation of the
presen; invenlion.
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FIG. 23 shows a side culaway view of a rack comprising
a series of compartments with separators having two acute
surfaces o an cdge of the separators facing a source of cards
1o be inserted into the compartments.
FIG. 24 shows an explosion image of thre : adjacent acule
surface edges of separators in the rack of s-parators.

DETAILLD DESCRIPTION O TIHE
INVENTION

This detailed description is intended 15 be read and
understooc. in conjunction with appended Appendices A, B
and C, wh ch are incorporated herein by reference. Appen-
dix A provides an identilication key correlating the descrip-
tion and asbreviation of certain non-limiting examples of
moltors, switches and photo cyes or sensors with reference
character dentifications of the same componenls i the
Figurcs, and gives the manufacturers, addressus and model
designations of certain components (motors, limit swilches
and sensors). Appendix B outlines steps in a homing
sequence, part of one embodiment of the scquence of
operations as outlined in Appendix C. With regard to mecha-
nisms for “astening, mounting, attaching or cennecling the
components of the present invention to form the apparaius as
a whole, unless specifically described as otherwise, such
mechanisms arc intended to encompass ccnventional fas-
teners such as machine screws, rivets, nuts and Dbolts,
togoles, pins and the like. Other fastening or attachment
mechanisms appropriate for connecting components include
adhesives, welding and soldering, the latier particularly wi:h
regard to the electrical system of the apparatus.

All components of the electrical system and wiring har-
ness of the present invention may be conventional, con-
mercially available components unless otherwise indicated.
including electrical components and circuit'y, wires, [uses,
soldered connections, chips, boards, microprocessars,
computers, and control system components. The sullware
may be developed simply by hired programming without
undue experimentation, the software merely dirccting physi-
cal perforriance without unique software functionality.

Generally, unless specifically otherwise disclosed or
taught, the materials for making the various components of
the present invention are selected from apprepriate materials
such as mectal, metallic alloys, ceramics, plaslics, fibcrglass,
composites and the like.

In the [ollowing description, the Appendices and the
claims, any references to the terms right and left, top and
bottom, upper and lower and horizontal and vertical are -0
be read ard understood with their conventional meanings
and with reference 10 viewing the apparatus from whatever
convenien! perspective is available to the viewer, but gen-
crally from the front as shown in perspective in FIG. 1.

One merhod according to the present invention relares o
a card delivery assembly or subcomponcnt that comprises a
preliminary card-moving element that temporarily dlisen-
grages or stops its delivery action or card control action upen
sensing or as a result of a card coming into contact with a
scoond card moving or card delivery ¢lement, componant or
subcompaonent, or in response o an increase in lincar spoed
of the carcl. That is, a first card-moving componenl moves
individual cards from a first location (e.g., the card-receivirg
stack) towards a sccond card-moving element or subcom-
ponent (e.g., a set of speed up rollers) and the sceend
card-moving ¢lement places the cards In a compariment
after the card delivery assembly is brought inte alignment
with a selccted component. When the second card-moving,
element, component or subcomponent intercepts an indi-



Case 2:04-cv-01373-BES-LRL Document 1-2700136 Filed 10/05/04 Page 31 of 40

US 6,655,684 B2

11

vidual card or begins to grasp, guide or move an individual
card, the first card-moving element, component ar subcom-
penent must disengage 1ts card-moving action lo prevent
that card-moving action from cither jamming the apparatus,
excessively directing or controlling an individual card, or
moving too many cerds (e.g., more than one card) at the
same tae.

A peneral method of the invention provides for randomly
Mg cards COmprising:

a) providing at least one deck ol playing cards;

Ry removing cards onc-at-a-time from the at least one

deck of cards;,
¢) rendomly inserting each card removed one-at-a-lime
into cne of a number of distinct storage areas, each
storage area delining a distinet subset of cards; and

dy at least one of -he storage areas reccives at least two
randemly inscrted cards one-at-a-time to form a
randam, distinct subset of at least two cards.

Cacds in random, distinet subsets may be removed from
ai least one of the distinet storage areas.

The cards removed from at least one of the distinet storage
areus may define a =ubset of cards that is delivered to a
plaver as a hand. One set of the cards removed from at least
one of the dislinel storage areas may also define a subset of
cands 1hat is delivered to a dealer as a hand. Distinct subsets
of cards mav be removed from at least one distinet storage
area and be delivered into a receiving area. Lach distinct
subsct of cards may be removed from the storage atea and
delivered 1o a position on a gaming table that is distinct from
a position where another removed subsct is delivered. All
removed subsets may be delivered 1o the storage arca
withcut rernoval of previous subsets being removed from the
receiving wrea. At least one received subset may become a
hand of cards for use in a game of cards. The subsels may
be delivercd, one-at-1-time 1o a subset delivery position or
station (¢.g., delivery tray, delivery support, delivery con-
tainer or delivery platform). The hands are delivered from
the subset compartments either by moving cards from the
subsel com partment one-at-a-time, multiple cards at-a-time,
or complete subsets at a single time. Moving single cards at
a time can be accnmplished with pick-oll' rollers, for
cxamp'e. The movement of a complete subset of cards can
be accomplished by sushing the group out of the compart-
ment with a pushing mechanism, as described below in the
section entitled “Second Card Moving Mechanism.”

Referring to the Figures, particularly FIGS. 1, 3 and 4, the
card hendling apparatus 24 of the present invention includes
a ard reeviver 26 for recciving a group of cards, a single
stack of card-receiving compartments 28 (see FIGS. 3 and 4)
generally adjacent to the card receiver 26, a card moving or
transporting mechanism 30 between and linking the card
receiver 26 and the compartments 28, arid a processing unit,
indicated generally at 32, that controls the apparatus 20. The
appazatus 20 includes a second card mover 34 (sce FIG. 4)
for eraptying the compartments 28 into a second receiver 36.

Refurring now to IIG. 1, the card handiing apparatus 20
includes a removable, substaniially continuous exlerior
housing, casing or shroud 40. 'The exterior design features of
the device of the present invention are disclosed in U.S.
Design Pat. No, D41:4,527. The shroud or casing 40 may be
provided with appreoriate vents 42 lor cooling, if needed.
The card receiver or initial loading region, indicated gener-
aily a1 26, is at the top, rear of the apparatus 20, and a deck,
card o hand receiving platform 36 is at the front of the
appatatus 20. The platform 36 has a surface 35 for support-
ing a deck, card or hand. The surface 35 allows ready access
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by a dealer or player to the deck, card or hand handled,
shuftied or discharged by the apparatus 20. Surface 35, in
one example of the present invention, lics at an angle with
respect to the basc 41 of the apparatus 20. That angle is
preferably approximately 5 degrees with respect 1o the
horizontal, but may also conveniently be at an angle of from
0 to up to 260 degrees with respect to the base 41,10 provide
convenience and ergonomic considerations to the dealer.
Conirols and/or display featurcs 44 are generally located
toward lhe rear or dealer-facing end of the machine 26. IIG.
2 provides a perspective view of the rear of the apparatus 20
and more clearly shows the display 44A and control inputs
44, including 1 power inpul module 45/switch 45A and a
communication port.

FIG. 3 depicts the apparatus 20 with the shroud 40
removed, as it might be for servicing or programining,
whereby the internal compoenents may be visualized. The
apparatus is shown as including a generally horizontal frame
floor 50 and internal frame supports for mounting ard
supporting operational components, such a» upright 52. A
confrol (input and display) module 56 is cantilevered at the
rear of the apparatus 20, and is operably connccted 1o the
operationa. portions of the apparatus 20 by suitable wirirg
58. The inputs and display portion 44, 44A ol the module £6
are litted to corresponding openings in the shroud 40, with
associated circuilry and programming inputs located
securely within the shroud 40 when it is in place as shown
in FIGS. 1 and 2.

Card Receiver

The card-loading region 26 includes a card receiving well
60. The well 60 is defined by upright, generally parallel card
guiding sidewalls 62 (although ane or both walls may be
sloped inwardly to guide the cards into position within the
well) and a rear wall 64. The card-loading region includes a
Hloor surface 66 which, in one example of the preseal
invention, is preferably pitched or angled downwardiy
toward the front of the apparatus 20. Preferably, the tloor
surface is pitched from the horizontal at an angle ranging
from appreximately 5 1o 20 degrecs, with a pitch of about 7
degrees being prelerred. A removable, genceally rectangular
weight or block 68 is generally frecly movibly received qn
the well 60 for free forward and rearward movement along
the floor surface 66. Under the influence of gravity, the block
68 will tend to move toward the forward end of the well 60.
The block 68 has an angled, card-contacting .ront face 70 lor
contacting the face (i.¢., the bottom of the bottemmost card)
of the last card in a group of cards placed into the well, and
urges cards (i.e., the top card of a group of cards) lorward
into contact with the card transporting mechanism 30. The
card-contacting [ace 70 of the block 68 is at an angle
complimentary 1o the floor surface 66 of the well 60, for
gxample, an angle of between approximaely 10 acd 80
degrees, and this angle and the weight of the block keep the
cards urged lorwardly against the transport mechanism 30.
In enc embodiment, card-contacting face 70 is rough and has
a high cocflicient of friction. The selected angle of the floor
66 and the weight of the block 68 allow for the free fleating
rearward movement of the cards and the block 68 1o com-
pensate for the [orces gencrated as the fransport mechanism
30 contacts the front card to move it. In another
embodiment, a spring is provided to maintain tensicn
against block 68. As shown in FIG. 4, the well 60 includes
a card present sensor 74 to sense the presence or abscoce of
cards in the well 60. Preferably, the block 68 is mounted on
a sct of rollers 69 (FIG. 5) which allows the block to glide
more easily along floor surface 66 and/or the Hoor surtace 66
and floor contacting bottom of the block 68 may be formed
of or coated with suitable low friction materials.
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Card Receiving Compariments

A first preferred assembly or stack of card receiving
compa-tments 28 is depicted in FIGS. 9 and 10, and for
purposzs of this disclosure this stack of card receiving
compa tmenis is also referred to as a rack assembly or ruck.
The rack assembly 28 1s houscd in an elevator and rack
assembly housing 78 generally adjacent to the well 60, but
herizontally spaced therefrom (sec FIG. 4). An elevator
mator 80 is provided to position the rack assembly 28
vertically under control ol a microprocessor, which micro-
provessor is generally part of the module 32, 'The motor 80
is linked 1o the rack assembly 28 by a timing belt 82.
Referring now to FI1G. 10, the rack assembly 28 includes a
battom plate 92, a left hand rack 94 carrying a plurality of
hall shelves 96, a right hand rack 98 including a plurality of
hail shzlves 100 and a top plate 102. Together the right and
left hand racks 94, 98 and their respective half shelves 96,
108 ‘=rm the individual plate-like shelt picces 104 for
forminz the top and bottom walls of individual compart-
ments 106, Not shown are carousel or partial carousel or fan
arrgagements of card or hand receiving compariments. A
carousel arrangement of card receiving stacks or
compartments, as known o the art, is a circular arrangement
of conpartments, with the compartments arranged in about
350300 degrees, with from five o 52 or more compart-
ments .0 the carousel. A partial carousel or fan arrangement
would be 2 segment of a carousel (e.g., 30 degrees of a
circle, 45 degrecs, 60 degrees, 75 degrecs, 90 degrees, 110
degrees, 120 degrees, 145 degrees, 180 degrees or more ar

less, w.th compartmeats distributed within the segment. This

arrangement has an advantage over the carousel of enabling
lower space or lower volumes for the card receiving com-
partments us 2 semicizcle takes up less space than a complete
carousel. Rather (han rotating 360 degrees (or having a =180
degree alternating movement capability), the partial carousel
or fur. arrangement reay not need to rotate 360 degrees, and
mav alicrnatively rotate *one half the total angular distri-
bution of the partial carousel or fan. For example, if the
partial carousel covers only sixty degrees of a cireular
carousel, the partiai carousel needs to have a rotational
capalility of only about £30 degrees from the center of the
partial carousel 1o cnable access to all compartments. In
other words, it could be capable of rotating in two directions,
recucing the distance in which the carousel must travel to
distribute cards.

Preferabiy, a vertical rack assembly 28 or the carousel or
partial carousel asscmbly (not shown) has nine compart-
ments 106, Seven o the nine compartments 106 are for
forming plaver hands, one compartment 106 forms dealer

hands and -he last compartment 106 is for accepting unused :

or discard cards. It should be understood that the device the
present invention is not limited to rack assembly with seven
compartments 106. For example, although it is pessible to
achieve a random distribution of cards delivered to eight
compartments with a fifty-twoe card deck or group of cards,
if the aumber of cards per initial unshuffled group 1s greater
than 32, more compartments than nine may be provided lo
achieve sullicient randomness in eight formed hands. Also,
additional compartments may be provided to form hands for
a vaming table having more than seven player positions. For
examp'e, sume card rooms and casinos offer stud poker
aames o up to twelve people at a single table. The apparatus
20 may then have thirteen or more compartments, as tradi-
tional poker does not permit the house to play, with one or
more compartments dedicated 10 collect unused cards. Tn
one example of the mventien, thirieen comparlments are
provided, and all ccmpartments not used to form hands
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receive discard cards. For example, in a pame in which
seven players compete with a dealer, eight compartmenls are
used 1o form hands and the five remaining compartimenis
aceept discards.

In each example ol the present invenlicn, at leaslt one
stack of unused cards is formed which may not be sufli-
ciently randomized for use in a card game. These unuscd
cards should be combined f necessary, with the cards used
in game play and returned to the card receiver for disiribu-
tion in the next cycle,

'The rack assembly 28 is operably mounted to the uppa-
ratus 20 by a left side rack plate 107 and a linear guicke 108,
The rack assembly 28 1s attached to the guids 108 by means
of a puide plate 110, The belt 82 is driven by the motor 80
and engaves a pulley 112 for driving the rack assembly 28
up and down. A hall cffect switch assembly 114 is provided
to scnse the location of the rack assembly 28. TThe rack
assembly 28 may include a card present sensor 116 mounded
to an underside of plate 78 (see FIG. 4) and which is
¢lectrically linked to the microprocessor.

FIG. 9 depicts a rack assembly 28 having nine individual
compartments 106 including a comparatively larger central
compariment 120 for receiving discard or unused cards. A
larger discard rack is shown In this example because in a
typical casino game, either three or five cards are delivercd
to seven players and optionally a dealer, leaving from 12 10
28 discards. In other examples of the invention, mullipic
discard racks of the same configuration and size as hand-
forming compariments are provided instead of a larger
discard rack. FIG. 7 provides a top plan view of one of the
shelf members 104 and shows that each includes a pair of
rear tabs 124. The tabs 124 align a leading edge of the card
with the opening of the compartment so that the cards are
moved from the Iransporting mechanism 30 into the rack
assembly 28 without jamming,

FIG. 11 depicts an alternative embodiment of plate-like
shelf members 104 comprising a single-piece plate member
104'. An appropriate number of the single-picce plates,
corresponding 1o the desired number of corpartments 106
are coanccted between the sidewalls ot the rack assembly
28. The plate 104' depicted in FIG. 11 includes a curved ar
arcuate edge portion 126 on the rear edge 128 for removing
cards or clearing jammed cards, and also includes the two
bilateral tabs 124, also a feature of the shell members 104 of
the rack assembly 28 depicted in FIG. 7. The taos 124 act as
card guides and permil the plate-like shell members 104
forming the compartments 106 to be positioned cifectively
as closely as possible to the card transporting, mechanism 30
to ensure that cards are delivered into the selected compart-
ment 106 {or 120} even though they may be warped or
bowed.

Referring back to FIG. 8, an advantage ol the plates 104
(and/or the half plates 96, 100) forming the compartmen:s
106 is depicted. Each plate 104 includes a beveled or angled
underside recarmost surface 130 in the space between the
shelves or plates 104, 1e., in each compartment 106, 120.
The distance between the forward edge 132 of the hevel and
the forward cdge 134 of a shelf 104 prelerably is less than
the width of a typical card. As shown in FIG. 5A, the leading
edge 136 of a card being driven into a compaiment 106, 120
hits the beveled surface 130 and is driven oo the top of the
stack of cards supported by next shelf member 104, As
shown in FIG. 5B, when the cards are fully inscried, a
trailing edge 133 of cach card is positioned between edge
132 and cdge 135. To facilitatc forming a bevel 130 at a
suitable angle 135 and of a suitable size, a preferrcd thick-
ness 137 for the plate-like shelf members is approximately
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343 of un inch. but this thickness and/or the bevel angle can
be chaged or varied to accommodate different sizes and
thicknesses. of cards, such as poker and bridge cards.
Preferably, the bevel angle 135 is betwecen 10 degrees and 45
degress, and most preferably between approximately 15
degrees and 20 degrees, Whatever bevel angle and thickness
is scleeted, it is preferred that cards should come to rest with
their wailing edge 133 rearward of the forward edge 132 of
the bevel 130 (sce VIG. §).

Referring now 1o the FIGS. 12 and 13, the front portion
of the rack assembly 28 includes a solenoid or motor
operated gate 144 and a door (card stop) 142 for controlling
the unloading of the cards into the second receiver 36.
Althcugh & separate, vertically movable gate 144 and card
door stop 142 are depicted, the function, stopping the
forwznd movement of the cards, could be accomplished
cither by a lateral moving gate or card stop alone (not
showa) or by other means. In FIG. 12, the gate 144 is shown
in ils raised position and FIG. 13 depicts it in its lowered
open position. The position of the gate 144 and stop 142 1s

related by the microprocessor 1o the rack assembly 28 2

position,
Card Moving Mechanism

Relterring now to FIGS. 4, 53 and 6, a preferred card
transporting or moving mechanism 30 is positioned between
the card receiving well 60 and the compartments 106, 120 of
the rack assembly 28 and includes a card pickup roller
assembly 149, The card pick-up rofler assembly 149
inciudes a pick-up roller 150 and is located generally at the
forward portion of the well 60. The pick-up roller 150 is
supported Hy a bearing mounted axle 152 extending gener-
al'v transversely across the well 60 whereby the card con-
tactirg surface of the roller 150 is in close proximity to the
forward portion of the lloor surface 66, The roller 150 is
driven by a pick up motor 154 operably coupled to the axle
152 by a suitable continuous conncctor 156 such as a belt or
chain. In operaticn, the front card in the well 60 is urged
agains the roller 150 by block 68 so that when the roller 150
is activated, the frictional surface draws the front card
dowrwardly and lorwardly.

The internal operation and inter-component operation of
the pick-up roller can provide important performance char-
acteristics to the operation of the apparatus. As previously
menticned, one method according Lo the present invention

relutes to a card delivery subcomponent that comprises a
preliminary card-meving element that temporarily discn-
gages or stops its delivery action or card control action upon
sensing, upon acceleration of the card by a second card
moving mechanism or as a result of card contact with a
secone card moving or card delivery component or subcom-
ponent. That is, a first card-moving component moves
individual cards from a first location (e.g., the card-receiving
stack) towards a second location (e.g., towards a hand
receiv.ng compartment) and a second card-moving compo-
nent eceives or intcrcepts the individual cards. When the
sceondd card-moving component intercepts an individual
card or begins to guide or move an individual card, the first
card-moving component must disengage its card-moving
action to prevent thzt card-moving action from either jam-
ming the apparatus, causing drag and excessive wear on the
card, excessively direeting or controlling an individual card,
or moving tov many cards (c.g., more than one card) at the
same 1ime. These methods are eflected by the operation of
the pick-up roller 150 and it’s operating rclationship with
other card motivating or recelving components (such as
rollezs 162 and 164},

l'cr example, a dynamic clutch, slip clutch mechanism or
release gearing may be provided within the pick-up roller
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150. Alternatively a sensor, gearing conltrol, clutch control ur
pick-up roller motor drive control may be provided to
control the rotational speed, rotational drive or torque, of
frictional ¢ngagement of the pick-up roller 150. These
systems operate lo reduce or essentially eliminate any
adverse or significant drag forces that would be maintained
on an individual card (C) in contact with pick-up roller 150
at the time when other card motivating componenls or
subcomponents begin to engage the individual card (e.g.,
rollers 162 and 164). There are a number of significant and
potential problems that can be cngendered by multip:c
motivation forces on a single card and continuous motival-
ing forces from the pick-up roller 150. If the pick-up roller
stopped rolaling without disengaging from the drive
mechanism, the speed-up rollers 162 and 164 would necd 10
apply a sufficient force on the card to ovcrcome a drag
caused by the stationary pick-up roller 150. The drag forees
cause the cards to wear prematurely. If the pick-up roller 150
were to continuously provide torque or moving forces
against surfaces of individual cards, the specd of rotation ot
that pick-up roller must be substantially identical to the
speed of moving forces provided by any subsequent card
moving components or subcomponents. If that were not the
case, stress would be placed on the card or the surface ot the
card to deteriorate the card, abrade the card, compress the
card, damage printing or surface finishes on the cards (even
to a point of providing security problems with accidental
card marking), and jam the apparatus. By a timely disen-
eaging of forces provided by the pick-up roller agaimnsta card
or card surface, this type of damage 1s reduced or eliminated.

Additional problems from a configuration that attempts to
provide continuous application of a driviry force by the
pick-up roller against cards is the inability of a pick-up roller
to distinguish between one card and an underlying card or
groups of cards. If driving forces are maintained by the
pick-up roller against card surfaces, once card C passes oul
of control or contact with the pick-up roller 150, the next
card is immediately contacted and moved, with lirtle or no
spacing between cards. In fact, after card C has immcdiately
left contact with pick-up roller 150, because of its tendency
to be positioned inwardly along card C and away from the
edge of card C when firmly within the stack of cards (not
shown) advanced by block 68, the pickup roller 150 imme-
diately is pressed into engagement with the next card (not
shown) underlying card C. This next underlying card may
therelore be advanced along the same path as card , even
while card C still overlays the underlying card. This would
therefore offer the distinet likelihood of at least two cands
being transferred into the sceond card-moving companerts
(e.g., rollers 162 and 164) at the same ume, those two carlds
being card C and the next underlying ca-d. These cards
would also be offset, and not identically positioned. This
could easily lead to multiple cards being insericd intc
individual compartments or cards jamming the apparalus as
the clevator or carcusel moves to anciher posilion 1o aceept
different cards. The sensors can also read multiple carls
heing fed as a single card, causing an error message, and
leading to misdeals. The apparatus preferably counis fhc
cards being arranged, and verifics that the corrcet number of
cards are present in the deck. When multiple cards pass tae
sensors at the same time, the machine will produce an crror
message indicating that one or more cards is nussing.
Misdeals slow the play of the game, and reduce casinoe
revenue.

The practice of the present invention of disengaging the
moving force of the pick-up roller when other individual
card moving elements are engaging individual cards can be
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a very important function in the performance and operation
of the hard delivering apparatus of this invention. This
discngaging function may operate in a number of ways as
desarited herein, with the main objective being the reduc-
tion or elimination ¢f forward-moving forces or drag forces
on the individual card once a second individual card moving
clemert, component or subcomponent has begun to engage
the individual card or will immediately engage the indi-
vidual card. For example, the pick-up roller may be auto-

matically disengaged after a specific number of revolutions

or distance of revolutions of the roller (sensed by the
contraller or compuler, and identifying the assumption that
such degree of movement has impliedly engaged a second
card moving system). a sensor that detects a specific position
of the ;adividual card indicating that the individual card has
or is imminently about to engage a sccond card moving
cemponent, a timing system that allows the pick-up roller to
operate for only a defined amount of time that is assumed to
move the individual card into contact with the second card
maoving component, 4 tension detecting system on the pick-
up roller that indicates cither a pressure/tension increase
(e.c., from a slowed movement of the individual card
because of contact with a second card moving component)
or u 1easion decrease (¢.g., from an increased forward force
or movemsnt of the individual card as it is engaged by a
more rapidly turning set of rollers 162 and 164), or any other
sensced information (such as acceleration of the card) that
would indicate that the individual card, especially while still
engaped by the pick-up roller, has been addressed or treated
or engaged or directed or moved by a second card-moving
companent or subcomponent.

The discngagement may be effected in a number of
difiercnl ways. Il Is reasonably assumed that all pick-up
rollers have a drive mechanism that rotates the pick-up
reller, such as an axel engaging drive or a roller cngaging
drive. These drives may be belts, contact rollers, gears,
friction contact drives, magnetic drives, pneumatic drives,
pis:on drives or the like. In one example of the invention, a
dvnam ic ciulch meckanism maybe used that allows the drive
mechanism 1o disengage from the roller or allows the roller
to freely rotate at 11e same speed as the engaging drive
element, the pick-up roller 150 will rotate freely or with
reciiced tension against the forward movement of the indi-
vidual card, and the card can be [recly moved by the second
card-moving compenent. The use of a dynamic clutch
advantageously keeps the card in motion compressed against
the stack of cards being distributed, providing more control
andd virtally eliminating the misfeeding of cards into the
sccond card moving components. This “positive control”
enubles the cards to be fed at faster speeds and with more
accuracy than with other known card feed mechanisms.
Clutct systems may be used 1o remove the engaging action
of thz drive mechanism against the pick-up roller 150. Gears
may disengage, pncumatic or magnetic pressure/terces may
be diminished, friction may be reduced or removed, or any
other discngagemenl procedure may be used. A prelerred
micchanism is the use of a speed release clutch, also known
in the art &s a speed drop cluteh, a drag ¢lutch, a free-rolling
clutch or a draft clutch. This type of clutch is used particu-
larly in gear driven roller systems where, upon the occur-
rence of increased tension (or increased resistance) against
the roaterial being driven by a roller, a clutch autematically
disengages the roller drive mechanism, allowing the roller to
freelv revolve so that the external roller surface actually
increases s speed of rotation as the article (in this case, the
play.ng card) is sped up by the action of the second
card-rioving component. At the same time, the pick-up
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roller 1560 remains i contact with the card, causing a more
reliable and positive feeding action into the second card
moving components. The clutch may also be designed 10
release if there 1s increased resistance, so that the pick-up
roller turns more slowly il the second card-moving element
moves the individual card more slowly than does the pick-uvp
roller.

In one cxample of the invention, cards are moved :a
response to the microprocessor calling for the next card. The
rate at which each card is fed is not necessarily or usvally
constant. Activation of the pick-up roller 150 is therelore
intermittent. Although it is typical to rotate the axis 152 upon
which pick-up roller 150 is mounted at one angular spec.l,
the timing of the feeding of each individual card 10 ecach
compartment may vary. Since a random number generalor
determines the location of insertion of cach card into indi-
vidual compartments, the time between initiation of cach
rotation of the pick-up roller and the insertion of each ca-d
into a compariment may vary. It is possible (o imposc a
uniform time interval of initiation (e.g. cqual to the maxi-
mum time interval possible between inserting a card into the
uppermost compartment and then the lowermost
compartment) of the movement of the rataticn of the pick-up
roller but the shullling time would increase. Similarly, when
the compartments are in a carousel-type arrangement, e
operation of pick-up roller 150 is also intermittent—that s,
not operating at a constant timed interval.

Referring now to FIGS. 4 and 5, the preferred card
moving mechanism 30 also includes a pinch rolier card
accelerator or speed-up system 160 located adjacent 1o the
front of the well 60 between the well 60 and the rack
assembly 28 and forwardly of the pick-up roller 150. The
speed-up system 160 comprises a pair of axle supporied,
closely adjacent speed-up rollers, one above the other,
including a lower roller 162 and an upper roller 164. The
upper idling roller 164 is urged toward the "ower roller 162
by a spring assembly 166. Altcrnatively, it niay be weighted
or drawn toward the fower roller by a resilivnt member (not
shown). The lower roller 162 is driven by a speed-up motor
167 operably linked (o the lower driven roller 162 by a
suilable connector 168 such as a belt or a chain. The
mounting bracket 170 for the speed-up rollers also supports
a rearward card-in scnsor 174 and a torward card-out sensor
176. When the individual card C is engaged by these rolicrs
162 and 164 that arc rotating with a lincar surface speed that
exceeds the linear surface speed of the pick-up roller 150,
the forward tension on the pick-up rotler 150 exerted by card
C is one characteristic that can be scased by the coniroller
lo release the clutch (not shown) that releascs the pick-ip
rolter 150 and allows the pick-up roller 150 to rotatc [reety.
In the event that a dynamic cluich is utilized, the increase in
speed of the motivated card caused by the surface speed of
rollers 162 and 164 relative to the surtace speed ol the
motivated card effected by the pick-up roller 130 when axle
152 is being driven causes discngagement of the clutch.

FIG. § is a larpely representational view depicting the
relationship between the card receiving wel 60 and the card
transporting mechanism 30, and also shows a card [ICO
being picked up by the pick-up roller 150 moving 1
rotational direction 151 and being moved into the pinch
roller system 160 for acceleration into a compartment 104 of
the rack assembly 28.

In a preferred embodiment, the pick-up rolier 150 is rot
continuousky driven, but rather indexcs in response to
instructions from the microprocessoc and includes @ onc-
way cluich mechanism. After initially pickiog up a card and
advancing it into the pinch roller system 161}, the motor 1534
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operably coupled to the pick-up roller 150 stops driving the
roller, and the roller 130 free-wheels as the card 1s acceler-
ated through the pinch roller system 160. The speed-up
pinch rolle: system 160 is preferably continuous in operation
once a hand-forming cycle starts and, when a card is scnsed
by the adjacent card out sensor 176, the pick-up roller 150
stops and free-wheels while the card is accelerated through
the pirch roller system 160, When the trailing cdge of the
card s sensed by the card out sensor 176, the rack assembly
28 moves (o the next position for the next card and the
pick-up roller 150 is re-activated.

Acditional compnnents and details of the transport
mechanism 30 are depicted in FIG. 6, an exploded assembly
view thereof. In FIG. 6 the inclined floor surface 66 of the
well 60 is visible, as are the axle mounted pickup and pinch
roller system 150, 160, respectively, and their relative posi-
lions

Referring to FIGS. 4 and §, (he transport asscmbly 30
incledes a pair of generally rigid stopping plates including
an upper stop platc and a lower stop plate, 180, 182,
respectively. The places 180, 182 are positioned between the
ruck assembly 28 and the speed-up system 160) immediately
forward of and above and below the pinch rollers 162, 164.
The stop plates 180, 182 stop the cards from rebounding or
bounc:ng rearwardly, back toward the pinch rollers, as they
are driven against ard contact the gate 144 and/or the stop
142 at the front of the rack assembly 28.

Precessing 'Control Unit

FIG. 16 is a block diagram depicting an electrical control
system thet may be used in one embodiment of the present
invention. The control system includes a controller 360, a
bus 362, and a motor controller 364. Also represented in
FIG. 16 are inputs 366, outputs 368, and a motor system 370.
The controller 360 sends signals to both the motor controller
364 znd the outputs 368 while monitoring the inputs 366.
The motor controller 364 interprets signals received over the
bus 362 from the ccntroller 360. The motor system 370 is
drivea by the motor controller 364 in response to the
commands from the controller 360, The controller 360
controls the state of the outputs 368 and the state of the
motcr controller 364 by sending appropriale signals over the
bus 362.

In a preferred embodiment of the present inveation, the
moter system 370 comprises motors that are used for
operating componerts of the card handling apparatus 20.
Motors operate the pick-up roller, the pinch, speed-up
rollees, the pusher and the elevator. The gate and stop may
be opcrated by a moor, as well. In such an embodiment, the
motor controller 364 would normally comprise one or 1wo

cont-ellers and driver devices for each of the motors used, ¢

However, other con‘igurations are possible.

The ouzputs 368 include, for example, alarm, start, and
resel indicators and ‘nputs and may also include signals that
can be uscd o drive a display device (¢.g., a LED display—
not showr). Such a display device can be uscd to implement
a tirwr, a card counter, or a cycle counter. Generally, an
approoriate display device can be configured and used 1o
display any information worthy of display. The inputs 366
are information from the limit switches and sensors
described above. The controller 360 receives the nputs 366
aver the bus 362.

Altnough the controlicr 360 can be any digital controller
or microprocessor-based system, in a preferred embodiment,
the controller 360 comprises a processing unit 380 and a
peripheral device 382 as shown in FIG. 17. The processing
unit 380 in a preferred embodiment may be an 8-bit single-
chip microcomputer such as an 80C52 manutactured by the
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Intel Corporation of Santa Clara, Calil. The peripheral
device 382 may be a ficld programmable ricro controller
peripheral device that includes programmable logic devices,
EPROMs, and input-output ports. As shown in F1G. 17,
peripheral device 382 serves as an inlerface between the
processing unil 380 and the bus 362.

The serics of instructions are stored in the controller 360
as shown in FIG. 17 as program logic 384. In a preferrcd
embodiment, the program logic 384 is RAM or ROM
hardware in the peripheral device 382. (Since the processing
unit 380 may have some memory capacity, 11 is possible that
some ar all of the instructions may be stored in the process-
ing unit 380.) As ane skilled in the art will recognize, Varions
implementations of the program logic 384 are possiblc. The
program logic 384 could be cither hardwar, soltware, or a
combination of both. [Hardware implementations wight
involve hardwired code or instructions stored in a ROM or
RAM device. Software implementations would involve
instructions stored on a magnetic, optical, or other media
that can be accessed by the processing unit 386, Under
certain conditions, it is possible that a significant amount of
electrostatic charge may build up in the card handler 20.
Significant electrostatic discharge could affect the operation
of the handler 20. Tt is preferable to isolate some of the
circuitry of the control system from the rest of the machioe.
In a preferred cmbodiment of the present invention, a
number of optically-coupled isolators are used to acl as a
barricr to electrostatic discharge.

As shown in FIG. 18, a first group of circuitry 390 can be
clectrically isolated from a second group of circuitry 392 by
using optically-coupled logic gates that have light-cmitling,
diodes to opticalty (rather (han electrically) tracsmit a digiai
signal, and photo detectors to receive the optically leansmi-
ted data. An illustration of electrical Isolation through tie
usc of optically-coupled logic gates is shcwn in FIG. 19,
which shows a portion of FIG. 18 in greater delail. Four
[ewlett-Packard HCPL-2630 optocouplers (labeled 394,
396, 398 and 400) arc used to provide an 8-bit isolateid deta
path to the output devices 368. Each bit of data is repre-
sented by both an LED 402 and a photo dutector 404, "The
LEDs emit light when energized and the photo deteclors
detect the presence or absence of the light. Data may thus
transmitted without an clectrical connectio .

Second Card Moving Mechanism

Referring 1o FIGS. 4 and 8, the apparatis 20 includes a
sccond card moving mechanism 34 compr:sing, by way of
example only, a reciprocating card compartment unloading
pusher 190. The pusher 190 includes a substantially rigid
pusher arm 192 in the form of a rack havig a plurality of
linearly arranped apertures 194 along its length. The arm
192 operably engages the tecth of a pinion gear 196 driven
by an unloading motor 198, which is in turp controlled by
the microprocessor 360. At its leading or card contacting
end, the pusher arm 192 includes a blunt, enlarged card-
contacting, end portion 200. The cnd portion 200 s greater
in height than the space between the shelf members 104
forming the compartments 106 to make sure that all the
cards (i.c., the hand) contained in a sclected compartment
arc conlacted and pushed out as it is operatedd, even when the
cards are bowed or warped. The second card moving mecha-
nism 34 is operated intermittently (upon demand or
automatically) to empty full compartments 106 at or near the
cnd of a cycle.

Second Card/Hand Receiver

When actuated, the second card moving mechanism 190
empties a compartment 106, 120 by push.ng the group of
cards therein into a card receiving platform 36. The card
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receiving platform 346 (s shown in FIGS. 1, 4, 14 and 16,
among others. In this way, a complete hand is pushed oul,
with usualiv ope hand at a time fed to the card receiving
platform 36 (or more properly, card retricving platform). The
hands are then, usually, manually retrieved by a dealer and
plaved at plaver positions. In one example of the invention,
the card receiving platform 36 has a card present sensor. As
a hand of cards is removed, the sensor senses the absence of
cards and sends a signal to the microprocessor. The micro-
processor in turn instructs the device to deliver anather hand
of cards.

Referring to FIG. 15, the second card or hand receiving
platicrm 36 includes a shoe plate 204 and a solenoid
assembly 206, inclucing a solenoid plate 208, carricd by a
rear plate 210, which is also the front plate of the rack
asscrbly 28, In an aliernale embodiment, a motor drives the
gate. The shoc plate 204 also carrics an optical sensing
swilch 212 for sensing the presence or absence ol a hand of
cards and tor triggering the microprocessor to drop the gate
144 ard actuate the pusher 190 of the second transport
assembly 34 (0 unload another hand of cards from a com-
partrent 106, 120 when the hand receiver 36 is empty. In a
first preferred embodiment, all hands are unloaded sequen-
ially. In another embodiment, the dealer delivers cards to
cach olayer, and the dealer hand is delivered last, then he or
she presses a bulton 1hat instructs any remaining hands and
the discarc pile to unload. According te a third preferred
embodimenl, the microprocessor s programned Lo ran-
domly select and unload all player hands, then the dealer
hund, and last the discard pile or piles.

FIG. 14 1s a largely representational view depicting the

appara‘us 20 and the relationship of its components includ-
ing the card recelver 26 for receiving a group of cards for
being formed into hands, including the well 60 and block 68,
the rack assembly 28 and its single stack of card-receiving
compartments 106, 120, the card moving or transporting,
mechanism: 30 between and linking the card receiver 26 and
the rzck assembly 28, the second card mover 190 for
emptving the compartments 106, 120, and (he second
receiver 36 for receiving hands of cards,
Alternutive Embodiments

FIG. 20 represents an alternative embodiment ol the
present invention wherein the card handler 200 includes an
initiai staging arca 230 for receiving a vertically stacked
deck or group of unshullled cards. Preferably beneath the
stack is a card extractor 232 that picks up a single card and
moves il loward a grouping device 234. The picked up card
moves through a card separator 236, which is provided in
case more than one card is picked up, and then through a
card accelerator 238, 'The grouping device 234 includes a
plurality of compartments 240 defined, in part, by a plurality
of venerally horizontally disposed, parallel shelf members
242, In one embodiment there are two more compariments
than plaver positions at the table at which the device is being
uscd. Inone preferred embodiment the. grouping device 234
includes nine compartments (labeled 1-9), seven of which
correspond to the player positions, one that corresponds to
the dealerC3s position and the last for discards, The grouping
device Is supported by a generally vertically movable eleva-
tor 244, the height of which is controlled by a stepper motor
246, linked by means of a belt drive 248 to the elevator 244,
A microprocessor 250 randomly selects the location of the
sleppsr metor and instructs the stepper motor to move the
elevazor 244 1o that position. The microprocessor 230 is
programmed 1o deliver a predetermined number of cards to
each compartment 240. After the predetermined number of
cards is delivered to ¢ compartment 240, no additional cards
will be delivered to that compartment.
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Each time a group of unshuflled cards are ha adled by this
embodiment of the present invention, the order in which the
cards are delivered to the compartments 240 is different due
to the use of a random number generatar to determine which
compartment receives each card in the group. Making hands
of cards in this particular fashion serves to randomize the
cards to an cxtent sufficient to eliminate the need to shuffle
the entire deck prior to forming hands.

A feature of the embodiment of the present inventicn
depicted in FIG. 20 is a card pusher or rake 260A. The rabe
260A may be either an arm with a head which pushes
horizontally from the trailing edge of a card or group of
cards, or a roller and belt arrangement 2608 which propels
a card or group of cards by providing frictionai contat
between one or more rollers and a lower surtace ol a cerd or
the bottom-most card. In one other example ol the tnvention,
a spring device 261 holds the cards against the roller 260A
causing one card at a time to be removed into tray 262. The
purposc of the rake 260A is to move the cards toward an
open end of the elevatlor. In this embodiment ol the
invention, the compartmenls are staggered so that if the card
rake 260A only pushes the dealt cards a portion of the wey
out the dealer can still 1ift out each hand of cirds and deliver
the hand to & player. The rake 260A can also be set to push
a hand ol cards completely out of a compartment wherely
the cards fall onto a platform 262. The hand deliverzd 1o
platform 262 may be then removed and hand-d lo the player.
A scnsor may be provided adjacent to the platform 262
whereby an empty platform is sensed so thal the rake 260A
pushes or propels another hand of cards onlo the platform
262,

In another embodiment the microprocessor 250 1s pro-
grammed so that the card rake 260A moves the cards to a
point accessible to the dealer and then, upon optionil
activation of a dealer control input, pushes 1he cards out of
the compartment 240 onto the recciver 262

In a preferred embodiment of the device depicted n FIG.
21}, although the microprocessor 250 can be programmed 1o
deliver a different number of cards Lo the dealer conmpart-
ment than to the player compartments, it is contemplated
that the microprocessor will cause the apparatus to deliver
the same number of cards to each compartment, The dealer,
however, may discard cards until he or she arcives ut the
desired number of dealer cards for the particular game beirg
played. For example, for the poker game known as the LET
IT RIDE® game, the players and dealer m:trally reccive a
three-card hand. The dealer then discards or bums one of his
cards and plays with the remaining two cards.

With continued reference to FIG. 20, nine card compart-
ments or slots are depicted. The card exiractor/scpurator
combination delivers a selected number of player cards inio
each of the compartmeants labeled 1-7. Preferably, the saime
number ol dealerCds cards may be delivered into compart-
ment 8. Alternatively, the microprocessor 250 can be pro-
grammed so that slot 8 will receive more than or fewer than
the same number of cards as the players[Jcompariments
1-7. In the embodiment depicted in FIG. 20, card-teceiving
compartment 9, which may or may not be Jarger than the
others, receives all cxtra cards from a deck. Preferably, the
MPU instructs the device 200 to form only the maximum
number of player hands plus a dealer band. The number of
cards delivered to each position may depend upon the game
and the number of cards required.

Operation/Use

With reference to FIGS. 21 and 22, and Appendix
which depict an operational program flow of the method and
apparatus of the present invention, in use, cards are loaded
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into the well 60 by sliding or moving the bleck 68 generally
rearwardly. The group of cards to be formed mnto hands is
placed into the well 60 generally sideways, with the plane of
the cards generally vertical, on one of the long side edges of
the cards. The block 68 is released or replaced to urge the
cards into an angular position generally corresponding to the
angle of the angled card contacting face of the block 68, and
into contact with the pick-up roller 150.

Aceording to the present invention, the group of cards to
be fermed into hands is one or more decks ol standard
playing cards. Depending upon the game, the group of cards
can coilain one or more wild cards, can be a standard deck
with one or more cards removed, can comprisc a special
deck such as a Canasta or Spanish 21® deck, for example,
can include more than one deck, or can be a partial deck not
previously recognized by those skilled in the art as a special
deck. The present ‘nvention contemplates utilizing any
group of cards suitable for playing a card gamc. [or
example, one use of the device of the present invention is to
form hands for a card game that requires the use of a
standard deck of cards with all cards having a face value of
2-5 removed.

‘The card handling device of the present invention is
well-suited for card games that deliver a fixed number of
cards 1o each plaver. For example, the LET IT RIDE® stud
poker zame requires that the dealer deliver three cards to
each player, and three cards to the dealer. For this
applicction. the microprocessor is set so that only three card
hands are “ormed.

When the power is turned on, the apparatus 20 homes (see
FIG. 21 and Appendix B). The start input is actuated and the
pracess cyele begins. As the cards are picked-up, ie., afler
the separation of o card from the remainder of the group of
cards in the well 60 is started, a card 1s accelerated by the
specc-up system 160 and spit or moved past the plates 180,
182 into a selected compartment 106, 120. Substantially
simultaneously, movement of subsequent cards is underway.
The rack assembly 28 position relative to the position of the
transport mechanism 30 is monitored, selected and timed by
the microprocessor whereby a selected number of cards is
delivered randomly to selected compartments until the
selected number of compartments 106 each contain a ran-
domized hand of a selected number of cards. The remainder
of the cards are delivered to the discard comparntment 120,
cither aefere, during or after delivering the card forming
hands. Because the o-der in which the cards are delivered is
completely random, the device may or may not deliver all
cards inn the initial group of eards to all compartments before
the first player hand 1s pushed out of its compartment.

Before or when all the cards have been delivered to the
compartments, upon demand or automatically, the pusher
190 unloads one randomly selected hand at a time [rom a
compa-tment 106 o the second card receiving platform
36. The pusher 190 may be triggered by the dealer or by the
hand present sensor 212 associated with the second receiver
36. When the last hard is picked up and delivered to players
and.or dealer, the larger discard compartment 120 automati-
cally unloads. It should be appreciated that each cycle or
operationa’ sequence of the machine 20 goces through an
entire yroup or deck ol cards placed in the well 60 each time,
even il only two players, i.c., two hands, are used.

FIG. 23 also shaws a clearly optional method of control-
ling 1he entry of casds into the rack 3 of card-recciving
compatments 13, A card delivery system 15 is shown
wherelin two nip roliers 17 accept individual cards 19 from
a stack of cards 16 and direct the individual cards 19 into a
single card-receiving compartment 13, As shown in a lower
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portion of FIG. 23, a single card 9 is directed inlo one af the
card-receiving compartments so that the individual card 9
strikes one of the acute angle surfaces 21 of the separator 23.
The single card 9 is shown with a double bend 11 caused by
the forces from the single card 9 striking the acule angle
surface 21 and then the top 11 of cards 7 alreacly positioncd
within the card-receiving compartment. The card delivery
system 15 and/or the rack 3 may move vertically (and/or
angularly, as explained later) to position individual cards
(e.g., 9) al a desired clevation and/or anule in froat of
individual card-receiving compartments 13, The speific
distance or angle that the card delivery system 15 and/or
rack 3 moves are controlled (when acute acyle surfaces 21
of the scparators 23 are available) to position the tndividual
card 9 so that it deflects against a specific acule angle surface
21

An alternative method of assisting in the guidance of zn
individual card 9 against an acute angle surlace 21 is the
system shown that is enabled by bars 2 and 4. The bars 2 and
4 operate so that as they move relative 1o cach other, the
separators 23 may swivel arcund pins 6 causing the sep.-
rators 23 to shift, changing the etfective angle of the
deflecting acute angle surfaces 21 with respuct to individual
cards 9. This is not as preferred as the mechanism by which
the rack and/or the card delivery system 15 move relative'y
vertically 1o each other.

FIG. 24 shows a blown-up view of a set »f three scpara-
tors 23. These separalors are shown with acute angles {less
than 90° with respect to horizontal or the plane of the
separator 23 top surfaces 29) on both sides of the separuiors.
An upward deflecting surface 27 and downward deflecting
surface 25 is shown on each separator 23. In one section of
FIG. 24, a single card 9a is shown impac ing ar upward
deflecting surface 27, dellecting (and bending) individuul
card 94 in a two way bend 1la, the sccond section of the
bend caused by the impact/weight ol the cards 7 alrcady
within the compartment 13a. In a separate crea of IIG. 24,
a second individual card 98 is shown in compartment 134,
striking downward deflecting acute angle surface 25, with a
double bend 116 caused by deflection off the surface 25 and
then deflection off the approximately horizontal support
surface 29 (or if cards are present, the upper surface of the
top card) of the separator 23. The surface 29 does not have
to be horizontal, but 15 shown in this manner for conve-
nicnce. The card delivery system (not shown) moves relative
to the scparators (by moving the card deliverv system and/or
the rack (not shown in entirety) to position individual cards
(e.g., 9a and 9b) with respect to the appropriate surfaces
(e.g., 25 and 27).

The capability of addressing or positioning cards into
compartments al either the lop or bottom of the compartment
(and consequently at the top or bottom of other cards within
the compartment) enables an effective doubling of petential
positions where cach card may be inserted inlo compart-
ments, This offers the designer of the device oplions on
providing available alternative inscrt positions without ackl-
ing additional card-receiving compartments or additional
heighl to the stack. More options available for placement of
cards in the compartments further provides randomness 0
the system without increasing the overall sive of the device
or increasing the number of compartments.

In this embodiment of the invention, the criginal rack has
been replaced with rack 3 consisting ol ten equally sized
compartments. Cards are delivered in a random fashion 10
each rack. If the random number generator sclects a com-
partment that is full, another rack is randomly sclected.

In this embodiment, each stack of cards is random:y
removed and stacked in tray 36, forming a randomiy
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arranged deck of cards. Although ten compartments is a
prefecred number of compartments for shuffling a fifty-two
card deck, other numbers of compartments can be used to
accomplish random or near random shuttling, If more than
onv ceck ix shuftled at a time, more compartments could be
added, It needed.

Although a description of preferred embodiments has
been presented, various changes including those mentioned
above could be made without deviating from the spirit of the
prescnl invention. It is desired, therelore, that reference be
made o the appended claims rather than to the loregoing
deseription to indicate the scope of the invention.

APPENDIX A
[temy  Name  Description
Swilches and Scasors ([npuls)
212 SCPS  shoe Card Preseal Sensor  Omiron * EE-SPY 302
115 RCPS  Rack Card Present Sensor  Optek * QPS938A OP506A
K11S Rack [Tome Switch Microswitch * 5514A
RPs Rack Position Sensor Omiron * EIZ-SPZ401Y.01
Uis Unloader [Tome Switch Microswitch * 5514A
DPS Door Present Switch Microswiteh * S514A
PCPS Platfornr Card Present Onmuren * EE-SPY401
Sensol
17 CIs Card [n Sensor Optek * OPSU6A
175 COs (Card Qut Senser Optek = OPSGRA
cUs Grate Up switch Microswitch * S514A
41 (DS Gate Up Switch Microswitch $514-A
55 Start Swich EAQ * 84-8512.5640 84-
1101.6 84-7111.500
Motors, Solenoid and Swilches (Outputs)
133 POM Pick-oft Motor Superior * M(41-47103
162 3UM Speec-up Motor Superior * M041-47103
S RM Rack Mo .or Oriental * C7009 - 9012K
194 LAY Unlouder Motor Superior * M041-47103
M Fan Motcr Mechatronics * F50251L.2418
143 0S8 Gate Solenod Shindengen = 1710308H
wirelurn spring
O Gaie Mctor NMB 14PM-MZ-]2
38V Scroll Switch - Vertical FAQO < 18 - 187.035 18 -
982,84 18 - 920.1
35H Scroll Switch - Horizontal  EAQ * 18 - 187.035 18 -
982.8 18 - 92001
AL Alarm Tizht Dhialight * 557 - 1505 - 203

Display Norilaze = CUZCU2SECPB - UL
Powzr Supply shindengen * ZB241R3

Line:

r Guide THK = RSRI2ZMUU + 145 M

Comm Port gl = HTRAIZT - ND
Powszr Switch Digh = 8W 323 - ND
Pow.r Eatry Bergquist ™ ET - 101 - 3P

APPENDIX B

Homing/Power-up

. Unloader Home
Return unloadar to home position. [f it times out (jams), Made
wm ke alarm lght on/off. Display "UNLOADER
NOT HOME™ “UL S FAUTT™.

UHS

ii. Door Present DPS
Cheek door preseut switch (I3PS). If it’s not made, Made
dispiay ~Doeor Open”, “DPS Fault™ and turn
the a arm light on/off,

di. Card Qut Sensor (COS) Clear COs
It card out sensor (s blocked: A. Cheek if Rack Card Made

Present Sensor (RUOPS) is blocked. [f it is, drive card
sack (teverse botl Pick-off Motor (POM) and Speed-up
Motor (SUM]): uncil COS is clear. Keep the card in the
sincl. Align rack and lead card into one of Lhe

shelves. Then go through the rack empty sequence (3
selovs. B.If Rack Card Present Sensor (RCPS) is
clear, Jrive card suck towards the input shoe.
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APPENDIX B-continued

Turn both the Speed Up Motor (SUM) and the
Pick Off Motor on (reverse) until Card Out Senson
is clear plus time delay to drive the card ont

of the pinch.

iv. Gate Up GUSs
Move rack up until the rack position scnsor sevs Made
the top rack (RPS on). Gate up switch should
be made (GUSY If not, display “GATE NOT UP™,

“GUS FAULT™ and tumn the alamm light on/off.

v. Rack Empty and Home RCPS
Cheek Rack Card Presenl Scosor (RCPS) If blocked,  Made
see emptying the racks. Return rack home when done.  RELS
INTIERLOCK: 130 not move rack 1f card out seaser 18 Made
blocked (see 2 to clear) or when door is not present.
Emplying the racks: Go through the card ualord se-
quence. Move rack down to home posizion. Encrgize
solenoid. Move rack through the unload positicns
and unload all the cards.

vi. Input Shoe Hmypty SUPS
Il Shoe/Card Present Seasor (SCPS) is blocked, Clear
display “remove card from shoe” or “SCPS fault”
and lurn the alarm light on/off.

vil. Platform Empty PCES
If Platform Card Present Sensor (PCPS) is blocked, Clear
display “remove card (rom platform™ or “PCPS
Faull™ and tum alarm light on/foefl.

viii. Card in Sensor {CIS) Clear. CLs
It Cerd [n Sensor (CIS) is blocked, display “remove Muce

card {rom shoe™ or “CLS taull’” and turn the
alarm light on/oft.

Slart Position

UIIS Made
RHS Made
RCIS Made
DPS Made

CIS Made

COS Made
GUS Made
PCPS Clear
SCPs Clear

Unloader Home

Rack lome

Rack Empty

Door In Place

Card In Scusor Clear
Card Out Senser Clear
Giate Up

Platform LEmpty

Input Shoe Empty
Start Butten Light On

APPENDIX C

Recovery Rouline

Problen::  Card Jam - COS blocked toc long.
Recovery: 1. Stop rack movement.
2. Reverse both pick-off and speed-up motors until
“COs” is unblocked. Stop motors.

3. I "COS" is unblocked, move rack horae and back 10

the rack where the cards should be inserted.

4. Try again with a lower insertion point (higher ack

and slower insertion speed. If card goes in, continue ins¢ition.

It card jams, repeat with the preset positions, auto adjust to the new

position. If jams become too frequent, display “check ¢irds™,
replace cards. If it does not. repeat 1 and 2.

5. If “COS” is unblocked, move rack up 10 the top
and display “Card Jam™ and lurn alarm light on/oft.

6. [ “COS” is not unblocked afier 2 or 4. display

jam™ and turn . . . (do not move tack 1o up position).
Problem:  Unloader jams on the way oul.

position

earc

Recovery: Move unleader back home. Reposition mack with a smali

offset up or down and try again, lower speed if necessary,

If unloader jams, keep repeating at the presct location, sut

a new value based on the oftset that works (auto adjustr.

What is claimed is:

1. An apparatus for handling cards comprising:

a card loading arca for receiving a group of cards 1o be
arranged into a plurality of randomized scts ol cards;

a shuffling chamber having a plurality ot card-receiving
compartments, wherein each compartment is able 1o
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recelve more than one card within an opening of the
curd-receiving compartment,

a card noving system comprising (wo sequential single

card moving commponents positioned for moving at least
ane card at a time from the card loading area info a
card-receiving compartment,

the 'wo sequential card single card moving components

comp:ising a first single card moving component that
moves at least a single card from the card loading arca
owards a second card moving component and the
second card moeving component receiving the indi-
vidua! card from the first card moving component, and

a microprocessor Dor controlling card movement; wherein

e first single card moving component reduces moving,
Torces against the single card when the second card
moving comporent applies moving forces against the
siagle card.

2. The apparatus of claim 1 wherein the card moving
mechamsm moves only one card at a time into a card-
receiving comparlment.

3. The apparatus of claim 2 wherein each card-receiving
compartment receives cards comprising a set of cards
selected from the group consisting of players™ hands, deal-
cr's Fands, discards, and excess cards.

4. The apparatus of claim 1 wherein a separator is located
betwren esch adjacent card-receiving compariment, and
there 15 an edge of the separator that a card moved into
card-recetving compartments contacts before that card is
fullv inserted into a card-receiving compartment.

5. The apparatus of elaim 1 wherein the shuflling chamber
having a plurafity of card-receiving compartments is move-
able in a vertical direction with respect to the two sequential
single card moving components.

6. T'he apparatus of claim 4 wherein the separator has two
card contacting surfaces, an upward deflecting surfuce and a
downward deflecting surface.

7. The apparatus of claim 1 wherein the card moving
mechanism is stations ry with respect to a moveable shullling
chamaer comprising a plurality of card-receiving compart-
ments

8. The apparatus of claim 1 wherein both the card moving
mechunism and the plurality of card-receiving compart-
ments are mavable.

9. thie apparatus ol elaim 1 wherein the shuflting chamber
comprises a configuration sclected from the group: a
carousel, a vertical nuxing stack and a fan shape.

10. The apparatus of claim 1, wherein the first single card
moving, component comprises a feed roller mounted for
rotation on a rotational shaft.

11. The apparatus of claim 10, wherein the rotational shafl
s driven by a drive mechanism.

12. The apparatus of claim 11, wherein the leed roller
spevd 15 controlled by at least one apparatus selected from
the group consisting ol a drive moltor, a dynamic cluich
mechanism, a slip clutch, release gearing, cluich controller,
drive speec controller and a sensor.

13. The apparatus of claim 10, and further comprising a
cluteh nechanism for disengaging the feed roller from the
drive mechanism.

14. The apparatus of claim 12, wherein the cluteh mecha-
nism is capable of releasing when a card contacting the feed
roller experiences linzar acceleration.

15. The spparatus of claim 1, wherein each card-receiving
compiriment is of the same size.

16. The apparatus of claim 1, whercin not all of the
card-recelving compartments are of the same size.

17. The apparaius of claim 1, wherein the sccond card
moving coliponent comprises a pair of speed up rollers,
cach speed up roller mounted for rotation on a rotational
shatl.
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18. The apparatus of claim 17, wherein at least one
rotational shatt is driven by a motor.

19. The apparatus of claim 17, wherein at least one rollar
15 an 1dler reller.

20. A method for delivering hands of rundomly mixed
cards from an apparatus comprising:

providing at least one deck of playing cards;

forming at least one set of cards within the apparatus from
the at least onc deck of playing cards;

delivering to a delivery tray from the at least onc sct of
cards within the apparatus a first individual set of
randomly mixed playing cards for a game;

delivering the first individual set of rendomly mixced
playing cards from the delivery tray of the apparatus,
with all cards in the first individual set delivered at the
same time, and then providing a secon: individual szt
of randomly mixed playing cards into the delivery iray.

21. The method of claim 20 wherein individual sets of
randomly mixed playing cards are delivered to the delivery
tray and there is a single delivery tray in the apparatus,

22. The method of claim 21 wherein aller at leas! one
individual set of randomly mixed playing cards is manualiy
removed from the delivery tray, another individual set of
randomty mixed playing cards is delivered from the appa-
ratus 1o the delivery tray.

23, The method of claim 21 wherein the ‘otal number of
cards in sets of randomly mixed playing cards are hands
delivered from the apparatus, and the hands comprise a tot.]
number of cards that arc less than the total of the at least one
deck of cards.

24. The method of claim 21 wherein at least one, but less
than all individual sets of randomly mixed playing cards are
a subsct of cards that is delivered to a dealer as a hand.

25. The method of ¢laim 21 wherein cach sel of randomly
mixed playing cards delivered from the apparalus to the tray
15 then delivered to a position on a gaming lable that s
distinet from a position where another st of randomly
mixed playing cards 1s delivered.

26. The method of claim 20 wherein all scts of randomly
mixed playing cards are delivered to a storage arca within
the apparatus without removal of previous sets of randomly
mixed playing cards from the slorage area.

27. A mechanism for feeding cards individually inie a
card shuflling or hand forming apparatus, comprising:

a surfacc for supporting a stack of cards;

a feed roller with a frictional outer surface, mounted to a
rotational shaft and positioned to [eed cards individu-
ally from the stack inte a pair of speed up rollers;

a drive mechanism (hat rotates the feed roller;

a clutch mounted to the shaft for discnpaging the feed
roller from the drive mechanism as an individual card
contacts a pair of speed up rollers; and

a pair of speed up rollers for advanciog cards into the card
shuflling or hand arranging apparatus ¢s the cards are
fed, wherein the feed roller is disengagcable from the
drive mechanisimn.

28. The mechanism of claim 27, where n the stack of
cards are supported on a first declining surtace, the mech: -
nism further comprising a stideable wedge member for
sliding engagement with the declining surface and for retair -
ing the stack against the feed roller.

29. The mechanism of claim 27, wherein the clutch js a
dynamic clutch mechanism.

30. The mechanisin of claim 27, whercin one of the
speed-up rollers is driven by a drive mechaism.

31. The mechanism of claim 27 wherein one of the
speed-up rollers is an idler roller.
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32 The mechanism of claim 27 wherein at least one of the
roilers mounted 1o a shafl 1s driven by a motor that can be
disengiged from the roller by automaiic operation of the
mechaism

33 A method of feeding cards inlo a card shullling and/or
card sorting apparatus comprising:

providing a feed roller mounted for rotation about a shaft,

a drive mechamsm for rotating the shaft and clutch
cipable of disengaging the feed roller from the drive
mechanism when a speed of the card accelerates and
exceeds a speed of movement caused by the leed roller;
and a pair of speed-up rollers;

teeding a card from a stack with the feed roller until a

leading edge of the card contacts the speed-up rollers;
and

whe 1 the speed of the card accelerates and exceeds the

speed at which the card 1s fed by the feed roller, the
clutch disengages from the feed roller.

34, The method of claim 33, wherein after disengagement
of 1he [eed roller, the card nitially remains in contact with
the roller when a leading edge of the card comes info contact
with the speed-up rollers.

35."The method of claim 33, wherein the feed roller spins
freely, aller the card comes into conlact with the speed-up
rotlers.

36. A mcthod o an apparatus for delivering hands of
randomly mixed cards comprising:

providing at least one deck of playing cards in the

apparatus;

forning a first individual group of randomly mixed play-

ing cards within the apparatus;

transterring the first group of randomly mixed plaving

caras 10 a single delivery tray, with all cards in the

eroup delivered to the single delivery tray at the same -

lirae;

o
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removing the group of randomized cards [rom the single

delivery tray,

forming a second individual group of randomly mixed

playing cards within the apparatus; andd

translerring a second individual group of cards to the

single delivery tray, with all cards in the group deliv-
ered at the same time, after the first group of randon-
1zed cards are removed,

37 The method of claim 36 wherein eaca formed grovp
of cards is a hand of cards.

38, The method of claim 36 wherein forming the first
individual group of randomly mixed plaving cards and
torming the sccond individual group of rundomly mixcd
playing cards is performed prior to transferring the first
individual group of randomly mixed playing cards is trans-
terred to the single delivery tray.

39, The method of claim 37 wherein after at least cne
individual hand is manually removed from the delivery tray,
another individual hand is automatically delivered from the
apparatus 1o the delivery tray,

40. The method of claim 37 wherein the lotal number of
cards in hands delivered from the apparatus comprise a (otal
number of cards that is less than the tetal of the at least one
deck of cards.

41. The method of ¢laim 37 wherein at least one, but Jess
than all individual hands is a subsct of cards 1hat 1s delivered
to a dealer as a hand.

42. The method of claim 37 whercin cach hand delivered
[rom the apparatus 1o the tray 1s then delivercd to a positien
on a gaming table that is distinet from a positien where
another hand is delivered.

43. The method of claim 36 wherein all hands ate
delivered to a storage area within the apparatus before
removal of previous hands from the storage area.



