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A card shuffler apparatus, comprising:

a horizontal card support surface configured to receive cards;

a positioner configured to move a group of cards oriented substantially perpendicular
to the card support surface in a first direction and a second opposite direction, the first
and second directions substantially parallel to the card support surface, the positioner
configured to move to a plurality of positions relative to the card support surface; and
a card receiver configured to receive a single card from the card support surface after
the positioner moves the group of cards to a position of the plurality of positions
relative to the card support surface.
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" SPECIFICATION

TECHNICAL FIELD
[0001] '/The technical field of this invention is shuffling machines for

shuffling playing cards used in gaming.

BACKGROUND IN F(_)RMATION

| [0002] _Shufﬂingmachines, or shufﬂérs, are widely used ip casiﬁbs, card
rooms and many other venues at which cafd gémcs are played. Conventional
s__hufﬂerS are typically ad'apted to receive one or mofe decks of standard playing
(ﬁ:.ards“ to be .shufﬁed. The in’;ended purpose of mo_ét shufflers is to shuffle the
playmg qards 1nto wh;c& 1s Abeli.eA\-/ed tb be a random ’ordér. I' Such -a-»ljailild'om order
éf the piayiﬂg cards is desiraﬁlé when playing varipus types of card games such
as blackjack, poker _apd the like. However, in reality most shufflers have
tendencies to shﬁfﬂe or reorder the deck or decks in a manner which skilled card
count‘ers can perceivé and us.e to theiAr‘advant»age versus the casino; house or other

player. Thﬁs,_ there is still a need for automated shufﬂérs that function in a

manner which more truly randomizes the ordering of a deck or decks of playing -

cards.
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[0003] Other problems associated with at least some conventional shufflers
include excessive size, excessive weight, excessive mechanical complexity and/or
electronic complexity. These complexities also may fail to achieve a suitable

degree of shuffling, reordering or recompiling into a truly random order from one

“shuffling process to another. Accordingly, there is still a need for improved

automated shuffling machines for playing cards that produce reordering of card

decks in a manner which is closer to true randomness and which is more difﬁcult :

for skilled card players to decipher to change the odds so as to be relatlvely

favorable to the player versus unfavorable portlons of a deck or decks of cards.

[0004] One casino game commonly called blackjack or 21 is known to'be -

: susceptrble to card countmg and casmos are routinely spendlng significant-

amounts of money trying to prevent card counters from takmg advantage of non-
random sequences in the decks held within a deahng shoe that holds the decks
bemg dealt. Poker has also grown in populanty and is played wuh a single deck
WhJCh make's‘ any knowledge of cards of potential significance to a player.
[0005] The inventions shown and described herein may be used to address

one or more of such problems or other problems not set out herein and/or which

are only understood or appreciated at a later time. The future may also bring to

light currently unknown or unrecognized benefits which may be appreciated or

more fully appreciated in association with the inventions shown and
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' described herein. The desires and expected benefits explained herein are not

admissions that others have recognized such prior needs since invention and

diSchery are both inventive under the law and may relate to the inventions

déécribed herein.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0006) Preferred forms, configurations, embodiments and/or diagrams
relating to and helping to describe preferred aspects and versions of the invent_ions

are explained and characterized herein, often with reference to the accompanying

-drawings. The drawings and all features shown therein also serve as part of the

disclosure of the inventions of the current document, whether described in text or

merely by graphical disclosure alone. Such drawings are briefly described below.
{0007] Fig. 1 is a diagrammatic elevational view of an apparatus according
to at least one embodiment of the inventions.

[0008] Fig. 2 is a diagrammatic view of a control sys{em according to at

least one embodiment of the inventions.

[.00;)-9] | Fig. 3 ibs é ﬂoQ diagréﬁl deiﬁéﬁng an operaﬁéﬁél sequence accbrdiﬂg
to at least oﬁe crﬁbodiﬁxeﬁt of bthe -inven.tions.. | |
.» “[(.)010] F1g 4 is-zlx.side diagr-ammaticAelevational view depicting one of a
series of oéerational stéps of an apparatus according to at leaét on;:_ embodiment
Qf the;-inventiops. | B

>[0011.] F1g 5is a side.diagram.matic elevational view depicting’ Aone of a
se_riés of operational st’eﬁs of an apparatus according to at least one embodiment

of the inventions.
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[0012] Fig. 6 is a side diagrammaﬁc elevational view depicting one of a
series of operatlonal steps of an apparatus accordmg to at least one embodlment
of »the mvennons

10013] Fig. 7 is a side' diagrammatic elevational view depicting one of a
series of operational steps of an apparatus according to at least one embodiment
of the inventions.

‘[0014] Fig. 8 is a:-sidé diagrammatic elevational view depicting one of a

series of operational‘ steps of an apparatus according to at least one embodiment

’of the inventions.

[0015] Fig. 9 is a side diagranlnaafgia alevational view depicting one of a
serxes of operatlonal steps of an apparatus accordmg to at least one embodnnent
of the inventions. | |

[0016] Fig. H iO is a side diagranlnaana 'elavational \}iew nf anapparatns

accordmg to at least one altematlve embodlment of the inventions.

[0017] Fig. 11 is a 31de dlagrammatxc elevatmnal view of an alternative

means for b1as1ng a card array.

[0018] 'F ig. 12is a side dlagrmunatic e}evational view of the mechanism of
F1g 11 with playmg cards shown. | |

[0019] Fig. 13 is a side dlagramrnatlc ‘elevatlonal view ‘of a further

alternative mechanism for biasing the array of playing cards.
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[0020] .Fig.‘ 14 is a side diagrammatic clevational view similar to Fig. 13
wﬁh an a.rra)‘r.of ‘pla'ying-cérds.theréin. o | |
[0021} Flg 15 1s a diagrammatic élevation_al viey;r showing another
éltérr;aﬁve-cé)nstrucﬁon fof intermittently supporting the array of playihg 'ca‘r_ds.
[0022] Fig. 16 is a top view of the subject matter shown in Fig. 15.

[0023] Fig. 17 is a diagrammatic elevational view of a still further version

~ of the invention.

[0024] ‘ Fig. 18 is a-diégr'ammati‘c elevational view of another version of the

invention.
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DETAILED DESCRIPTION

[0025] A table of sections of this detailed description follows.

- TABLE OF DETAILED DESCRIPTION SUBSECTIONS

INTRODUCTORY NOTES

GENERAL OVERVIEW

CARD SUPPORTS ' _

CARD AND REST POSITIONER

EXCITER

CARD RECEIVER

CONTROLLER

HousING

ALTERNATIVE SUPPORT. BIASING OF UNSHUFFLED CARD ARRAY
ALTERNATIVE EMBODIMENT - GATED UNSHUFFLED ARRAY GATED SUPPORT
OPERATION

' ALTERNATIVE ASPECT S AND CONFIGURATIONS

METHODS AND MANNERS OF USE
MANNER AND MATERIALS OF MAKING . . -
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INTRODUCTORY NOTES
[0026] The readers of this document should understand that the
embodiments described herein may rely on terminology used in any section of this

document and other terms readily apparent from the drawing‘s and the language

- common therefor as may be known in a particular art and such as known or

indicated and provided by dictionaries. Dictionaries were used in the preparation
of this document. Widely knoWn and used in the preparation hereof are Webster’s

Th1rd New Internatlonal Dictionary (© 1993), The Oxford English Dictionary

. (Second Edmon © 1989) and The New Century chtlonary (© 2001-2005) all

of wh1ch are hereby mcorporated by reference for mterpretatron of terms used

herem and for apphcatlon and use Qf words defined in such references to more

‘adequately or aptly describe various features, aspects and concepts shown or

otherwise described herein using more appropriate words having meanings

applicable to such features, aspects and concepts.

- [0027] This document is premised upon using one or more terms with one

embodirnent that may also apply to other embodiments for similar structures,

functions, features and aspects of the mventlons Wordmg used in the claims is
also descrlptlve of the 1nvent10ns and the text and meamng of the c]a1ms and
abstract are hereby 1ncorporated by reference into the descnptlon in their entrrety

as ongmally ﬁled Termmology used wrth one, some or all embodiments may be
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usedifor describing and defining the technology and exclusive rights associated
hefewith.
[0028] The readers of this document should further underStahd thatthe

embodlments described herem may rely on termmology and features used in any

“suitable section or embodiment shown in this document and other terms readily

apparent from the drawings and language common or proper therefor. This
document is premised upon using one or more terms or features shown in one
embodiment that may also apply to er be»combined with other embodiments for
srmﬂar str'uCtures, ﬁmctiens, features and aspects of the inventiohs 'ar‘ld-vprovide

additional embodiments of the inventions.
GENERAL OVERVIEW
[0029] Flg 1 shows one preferred playmg card shufﬂer apparatus 100

According to the inventions. The shufﬂer apparatus is adapted to shuffle a

plurahty of playmg cards wh1ch have been omltted from F1g 1 for clanty The -

apparatus is made up of several subassembhes or subsystems As shown in Flg 1,

the sections mcl-ude an entry section wherem cards are placed into the shuffler, a

~ staging section where unshuffled cards are held, a controlled drop section through

which cards that are positioned on-edge drop in a fashion preferably facilitated by

vibratory action, an intermediate or medial section through which any guiding or
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directing of dropped cards are affected in their movement toward a collection
section wherein the dropped cards are collected and recompiled, and an egress

section from which the recornpiled or shuffled cards are withdravt'n for use in

' playing the card game or games of interest.

[0030] Shuffler 100 includes at least one card support or-supporters 110,a
repositioner 120, an exciter 130, a receiver 140, a controller 150, and a

housing 160. An overview of each of these components is provided immediately

below, 'folloWed by a more detailed individual description further below.
[0031] o Still referring to F 1g 1, the supporter 110 functions to support the

;cards that are to be shufﬂed More spec1ﬁcally, the supporter supports the cards

ina posrtron substantrally above the recerver 140 The reposmoner 120 functrons

to reposmon the supported cards relatlve to the receiver 140. The excrter 130 is

configured to 1mpart v1brat10n to the supported cards. The receiver 140 is adapted
to receive one or more cards dropped from the supporter Preferably, the receiver
140 is advantageously conﬁgur_ed‘to receive only one card at a time from the
supporter. The controtle_r 150-functions to ~control various operational aspects of
the apparatus 100. Tlre housing 160 can have one or more functions including,
but-not linrited to, that of a clrassis or framevto support one or more of the other

components of the apparatus.
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[0032] Dunng a typ1cal use of the apparatus 100, at least one deck of
playmg cards can 1 be placed into the housing so as to rest on the supporter 110 in
a preferably upstandlng» orrentatlon. The repositioner 120 is activated to move the

supported cards to a first randomly selected position above the receiver 140. The

“exciter 130 is activated to produce a mechanical vibration. This vibration is of a

frequency and amplitude sufficient to cause 'playing, cards to dance, or otherwise

vibrate, on the supporter 110. For example, the vibration can give the cards an

' appearance of ﬂoatmg Just above the support or the vibration may be almost or

totally unpercelvable by the naked eye

[0033] -~ One of the playmg cards that is posmoned substantlally dlrectly

above the rece1ver 140 wrll preferably drop down into the receiver durmg :

: operat1on of the apparatus 100 When a card has dropped into the receiver, the

‘recerver is blocked SO that no other cards can enter the receiver. After the first
card has dropped into, and' is held within, the receiver _1 40, the reposmoner 120
shifts .or moves the supported cards to a second randomly selected position above
the receiver. After the supported cards are repositioned, the receiver 140 is
Acontrolled to release the ﬁrst card. For example the recelver can be conﬁgured
to help gurde the card mto a card collector 161 Releasing the first card from the
receiver 14Q unblocks the recewer. More spec1ﬁcally, when the ﬁrst card is

released from the receiver, the receiver is now able to receive a second card.
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[0034] Accordingly, a second card drops into the receiver 140 from the
supporter 110. The second card is held in the receiver so that the rec_eiver is now
blocked argain, preventing any other cards from entering the receiver. After the
second card drops into the receiver 140; the repositioner 120 is again-'activat'ed to
move or shift the supported cards to a third randomly selected position
substantially above the receiver. The second card is then released from the
receiver, thus allowing a third card to drop into the receiver from the support.
The second card is preferably placed onto the ﬁrst card to begin formmg a
recomplled or shufﬂed array or stack of cards 20 (See Flg 9) The tlnrd card is
11kew1se preferably stacked on top of the second card Thrs operatlon can be

contmued as desued to randomly reorder the deck or decks of cards. In practice,

the apparatus can be conﬁgured to repet1t1ve1y perform steps of the operation very

qulckly.

: CARD SUPPORTS

[0035] - As mentloned above wnh reference to Fig. I, the apparatus 100

,mcludes a card support 1 10 The card support preferably mcludes a card rest 1 11.

The card rest 111 is adapted to support the cards to be shufﬂed in an orientation
which is on—edge The card support 110 can include a support surface 112. The

support surface 112 is preferably defined on the rest 111. Playing cards that are
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t'o'he.'shufﬁed can contact the support surface 112 while being supported on the
card support 110. More specifically, the cards to be shuffled can be supported on
th_e suppo_rt surface 112. The support surface 112 is preferably substanﬁally flat
and/c'Jr straight as depit:ted. The apparatus 100 can be configured such that the
support surface 112 is in a substantially horizontal orientation during normal
operation of the apparatus 100.

[0036] The card support 110 can,include.one or more edge guides 113.
Preferably, the card support includes a palr of edge guides, between whrch the
cards to- be shufﬂed are posmoned and advantageously supported such as at the

ends laterally The card support is preferably configured to support the cards in

a substantrally upstandrng onentatlon More spemﬁcally, the card support 110 is’

prefcrably conﬁgured to support playmg cards on—edge Accordmg to the
preferred embodiment of _the rnventrons, cards to he shuffled arex supported inan
orientation suhstantially normal to the support surface and substanti-ally normal to
the one or_more edge éuides 113'. It is ..tvoz be understood, hoWever, that the

descriptions and depictions provided herein are not intended to limit the shape

and/or orientation of one or more components of the card support 110. For |

example it should be . understood that the support rest surface 112 need not be
substantially flat, and that the support rest surface need not be substantlally

horizontal. The face and end lateral support may also vary in shape and
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orientation. The bottom or rest support surface 112 can have at least one of a

number of possible shapes, contours and/or orientations.

"[,0037] . One or more components of the card support 110 can be designed
and/or ‘c'on»ﬁgured to have at least one resonant frequency, or a range of resonant
frequencies. The resonant frequency can be selected to desirably affect imparting
vibratory action to the cards supported by the card supports. For example, a
resonant frequency can be selected to enhance vibration that is produced by the
exciter 130, and which is imparted to the playing cards, such as via rest 111.

[0038] With continued r'eference to Fig. 1, one or more card apertures 114

is or are preferably deﬁned in the card rest 111 as depicted. The aperture
preferably passes through the support surface 112. The card aperture can be

' conﬁgured substantlally in the manner of a slot through whlch at least one playmg

card can pass Preferably, the card aperture 114 is conﬁgured to allow passage
of only one card at a time. More specrﬁcally, the width of the card aperture is
greater than the thlckness. of a smgle playmg card, but less than twice the
thrckness of a single playmg card Aperture 114 as shown is preferably

substantrally stralght The aperture 114 has a width that is preferably substantially

constant along its length.

[0039] The card drop aperture or apertures in the rest 111 can be configured

in a manner wherein the aperture is selectively operable. Such aperture or
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apertures may be ‘conﬁgured to be selectively opened and closed or blocked and

unblocked according to at least one émbodiment of the inventions. For example,

the re_st’can be made up of two portions. The two portions of the rest can be-made’

to move together to substantially close or block the card drop aperture or

| ~apertures.

[0040] Conversely, two portions of the card support rest can be made to

move away from each other to form a card drop aperture or apertures.

Altematively, one or mOre gate elements such as described below can be included :

Such a gate element or elements can be adapted to move relatlve to the rest so as

to selectlvely close or block the card drop aperture

[0041] Preferably, the card rest l 11is adapted to support playmg cards unt11 :

the cards are released through one or more apertures 114. In accordance with at
least- one preferred embodiment of the mventxons the card rest is adapted to
support playmg cards on-edge For example the card rest lll can be .adapted to
support playmg cards ina substantlally upnght or upstandmg orientation. It is to
be understood that when playing cards are supported on-edge by the card rest 1 11,
the cards need not be truly vertical.' For example, in accordance with at least one
enlbodiment of the inventlons, the card rest 111 is adapted to support playing
cards on—edge, wherein the cards are not truly vertical. .For-_example, the card rest

can be adapted to support playing cards on-edge in a oblique or leaning,
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non-vertical, or acceptably tilted orientation which can vary dependent upon the
speciﬁc_construction of each shuffling machine.

[0042] o The card rest 111 is preferably adapted to selectir/ely impart a
vibratory action to playing cards supported on the card rest. In accordance with
a preferred embodiment of the .inventions, the card rest 111 is adapted to
selectively unpart a vibratory action to playing cards while the cards are supported

on-edge by the card rest. For exaniple, the card_ rest 111 can be caused to vibrate,

‘whrch in turn, can 1mpart a vxbratory actlon to playmg cards supported thereon.

Vlbratory action can preferably be 1mparted to the card rest 111 by the exciter

130 whxch is descnbed in greater detall below

[0043] The preferred v1bratory actlon 1mparted to playmg cards by the card :

rest 1 11 may cause the cards to have an appearance of dancmg or ﬂoatmg on the

card rest 111 and/or support surface 112 The v1bratory action is operable at a

range of frequencres such as in the order of 10- 100 000 Hz, more preferably 100—

10 000 Hz even more preferably 1000-10 OOO Hz. The amphtude may be of
varylng amounts dependmg upon the dynamrcs of the rest and how it is mounted
[0044] " The vibratory action of the card rest can have at least one of a

number of possible types of motions or movements. For example, the card rest

111 can be caused to vibrate with a substantially random motion. Alternatively, -

for example, the card rest can be caused to vibrate with a substantially defined or
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substantially repetitive motion. Vibratory motion of the card rest 111 can be of
different types, such-as-substantially two-dimensional in nature. Alternatively,

vibratory motion of the card rest 111 can be substantially three-dimensional.

CARD AND REST POSITIONER
[0045] Fig. 1 also indicates the positioner 120 is shown as a component of
the apparatus 100. The positioner functions to reposition or move in a relative

manner the relat1ve posrtlon of the array or upstanding playmg cards relative to

_ and supported by the card support 110 Preferably, the posmoner 120 is adapted -
to reposmon or move playmg cards supported on the rest 1 l 1. More preferably, ,
the posmoner 120 is conﬁgured to reposrtron or move playing cards supported on.

' the support surface 112 The positioner is preferably adapted to reposition or

move supported playlng cards relatrve to the receiver 140 which is descrlbed in

greater detail herembelow. Preferably, the posrtloner 120 is adapted to move or

~ reposition supported playing cards relative to the aperture or slot 114.

- ‘[0046] The positioner 120 can include one or more positioner guides or face
guides 121 The face gu1de 121 is adapted to contact a face of playmg cards
supported on the support 110. More speaﬁcally, the face gurde 121 is adapted
to contact and/or engage a top side and/or bottom side or face of playing cards

supported on the support 110. Accordmg to the exemplary embodiment of the
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invention, the face guide 121 is substantially parallel to playing cards supported
on the support 110. Preferably, the face guide '12'1 is substantially perpendicular

or normal to the edge guide 113. The face guide 121 is preferably substantially

perpendicular to the support surface 112. The face guide 121 can be substantially

in the form of a flat plate in one form of the inventions.
[0047] The face guide defines a contact surface or face 122. The face 122

is preferably substantially flat.- The face 122 is adapted to contact a flat side of

playmg cards supported on the support 110 More specrﬁcally, the face 122 is
| adapted to contact and/or engage atop s1de and/or bottom s1de or face of playing

cards supported on the support 110. Accordmg to the exemplary embodrment of .

the 1nvent10n the face 122 is substantrally parallel to playmg cards supported on
the support 1 10 The face 122 is substantlally perpendlcular or normal to the edge
gulde 113 as deplcted As shown, the face gurde 122 is substantially

perpendrcular to the support surface

[0048] The posmoner 120 can include a pair of face guldes 121. The parr

of face guldes 121 is preferably mamtamed in Juxtaposed orientation relatlve to

each other More preferably, the pair of gmdes 121 is preferably mamtamed in

a substantlally parallel juxtaposed orientation, as shown. The pair of face gurdes

121 are preferably maintained in a spaced apart relationship. More specifically,

each of the pair of guidés 121 is preferably located on opposing sides of playing
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car_ds'supported on the rest 111. For example, supported .playing cards’ are
preferably located between the pair of reposmomng guides 121.

[0049] The spacmg between the pair of guides is preferably variable. Such
variable spacing between the guides can facilitate keeping supported cards in an
upstanding orientation as the _number of supported cards changes. For example,
as the apparatus 100 shuffles playing cards, the number of playing cards supported
on the rest 111 will decrease. Thus, as'the number of supported playing cards
decreases the reposrtxonmg guides may in controlled response move closer to

each other to compensate for the decrease in the nurnber of supported cards

[0050] ' The posrttoner 120 can mclud‘e at least one actuator 123' The

actuator is preferably adapted to actuate or move at least one posrtroner gulde 121.
Accordmg to a preferred embodlment of the mventlons the actuator 123 is
connected or hnked to at least one face gurde 121. For example the positioner
actuator 123 can be a lmear actuator as depicted. Preferably, the posmoner 120
1ncludes a pair of actuators 123 as shown. More preferably, the posmoner

includes a palr of face guldes 121 and a pair of actuators 123, wherein each

actuator is excluswely assocrated with one of the face guides, as depicted. More

specifically, each of the' face guides is individually movable or repositionable

according to the preferred embodiment of the inventions. Most preferably, each
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of the face guides 121 .is individually movable or repositionable by way of an
ésAs"oC'iatAed actuéto; 123.

"[6051] ' Aécdrding to the preferred embodiment of the inventions, the
positioner 'guides 121 are adapted to reposition supported playing cards by pushing
and/or sliding the cards along the rest 111 and/or the support surféce 1_12. Such
repositioning of supported cards is preferably performed while vibratory acﬁon is
imparted to the cards by the exciter 130, which is described in greater detail
beiow. | The positioher .guidAes 121 are adapted to reposition or move supported
playi#g cards as well as being adapted to‘move relative to each other. By movihg
;@iaﬁvé té .éaczji»l other, the guides 121 are able to vary the spacing between them

to account for varying numbers of supported cards.

EXCITER

: [0052] With continued reference to Fig. 1, the apparatus 100 includes at

least one exciter 130. The exciter is adapted to impart vibratory action in playing A

cafds‘ supborfed by the card support 110. Preferably, the exciter is adapted to
1mpa11 vibrétory acﬁon to playing cards supported by the card rest 111. More
éreferably, .the exciter is conﬁgﬁred to impart vibratory action to plziying. cards
supported on the sﬁpport surface 112. In éccordance with at least one embodiment

of the inventions, the exciter 130 is adapted to impart vibratory action to the card
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rest 111. For example, imparting vibratory action to the card rest 111 can be
accomplished. ina manner wherein vibratory action is, in turn, imparted from the

card rest 111 to playing cards supported thereon. Thus,' according to at leas_t one

~ embodiment of the inventions, the exciter 130 is adapted to impart vibratory action

“to playing cards by imparting vibratory action to the card rest 111, which in turn

imparts vibratory action to cards supported thereon.

[0053] The exciter 130 is preferably adapted to. create amechariical

‘ vibration. The vibration created by the exciter can be at least one of a number of

poss1ble types of v1brat10n For example the v1brat10n created by the exmter 130

o can be substantlally two-d1mens1onal in nature Alternatlvely, the v1brat10n

Created by th_e exciter 1'30 can be substantr_ally- three-dimensional-'in'nature.v Asa
further bexamr)le:, the .vib:r.atic.n- created by the exciter l30 can cousiat of
substantially raudom vibratory motion. | Altematively, vibratory motion of the
ext:1ter can be substantlally regular and/or repetitive in nature. The v1bratory
actlon created by the exciter can be of a relatlvely hlgh-frequency The v1bratory

actlon created -by the exciter may be ofa relatlvely low-amphtude Preferably, the

'vrbratory actlon created by the exciter 130 is of substantlally high frequency and

'low amplitude. More preferably, the v1bratory action created by the excrter is of

a frequency and/or amphtude that causes supported cards to behave in a manner

that is advantageous to the operation of the apparatus 100 as described herein.
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[0054] The exciter 136 is pfeferably connected to the card nuppon 110. For
example, the exciter can be connected and/or linked with the card rest 111, as
shown .The ‘exciter is preferably. connected with at least a portinn of the card
snppnrt 110 no as to impart vibratofy action from the exciter to playing cards
supported on the support 110. According to the exemplary efnbodiment of the
inventions, the exciter-130 is connected to and/or_ mounted directly on the card
support 110. For example, the exnitnr can be connected to and/or mounted

directly on the card rest 111, as shown. According to an alternative embodiment

of the i-inventions, the exciter' 130 is subsfantially integrated with the card

.éupport ‘1 10.

ji(V)OSS] Tﬁe e.xci‘te-r; 130 .can be cnnﬁgureci to operate accdrding to at lea_st
onn ,o:f vaﬁnuS vpo.ssAible: nianncrs of creaﬁng ﬁbratow action; Botn knonnn nnn yef
tn bé dincoyér_en.» Such manneré ‘of creatmg vibfatory éc_non can incln'de, for
example, mnnhaninal means, Xelectn'cal Ineans, nnd eléctro-mechanical meann,
among ofhérs. For examnlle,: one way‘of qreaﬁng vibratory action is by employing

a rotary actuator (not shown) such as a rotary motor to rotate a weight that is

* eccentrically positioned relative to its axis of rotation. Another example of

creating vibratory action is to subject a movable ferric object (not shown) to an

electro-magnetic field of dynamically alternating polarity to cause the ferric object

to oscillate or vibrate. In accordance with at least one embodiment of the
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mventrons the frequency and/or the amphtude of the vibratory action created by

the exciter 130 is selectively adjustable

CARD RECEIVER
[0056) Still referring to Fig. 1, the card receiver 140 is included in the
apparatus 100. The card receiver is adapted to receive at least one playing card

from the card support 110. ‘Preferably, the card receiver 140 is adapt'ed to receive

only one playmg card at a t1me F or example the card receiver 140 can be sized

and/or othermsc conﬁgured SO that no more than one playmg card at a time can

be recelved mtoAthe card receiver. The receiver 140 includes a slot or space 149
into Evhich,one or more playing car'ds are received from the card support 110. The
card space 149 of the receiver can have one of a number of possrble spemﬁc
ccrlﬁguratlons | T‘ire recelver 140 is adapted to receive and hold one or more
clayi!rrg cards in the card epace 149. In some embodlments; the receiver 149 is
z;dapted to serectrvely retairr one or more received playing cards within the card
space 149. | |

[0057] The receiver 140 can include a card stop 143. The card stop 143

preferably defines at least a portion of the card space 149 and is within the

intermediate or medial section. The handling of the dropped card or cards in the

medial section can have a number of different configurations. For example, the
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card stop 143 can deﬁne a lower end of the card drop space 149. Placement or

location of the card stop 143 relative to the support surface 112 can be of

srgmﬁcanc‘e to the_operatlon of the apparatus 100. Speciﬁcally, the card stop is
preferahly located to be a’CCrtain distance from the support surface 112, uvherein
tli'e distance is substantially equal to either a length or a width of playing cards
being shufﬂed. More preferably, when a playing card has been received into the
receiver 140 ﬁom the support 1 10, an upper edge of the received playing card is

substantlally even, or ﬂush Wlth the support surface 112. The significance of this

| aspect of the mventmns becomes clearer in view of later description with respect

to the operation of the apparatus 100.

[0_058] The receiver 140 can 1nclude one or more guides. For example the

receiver can include a ﬁrst gulde portlon 141 and a second guide portion 142.

The receiver gmdes or guxde portions 141, 142 can deﬁne at least part of the card

space or card slot 149 into wh1ch a playmg card is received from the support.

Preferably, the card space 149 is substantlally straight as deplcted. The card space
149 1s preferably substantially vertical in orientation, as is also depicted. The card
space is.preferably substantially directly below the card aperture 114. According
to the exemplary embodiment of the invention depicted in Fig. 1, a playing card
is dropped from the support surface 112 through the aperture 114, and is received

into the card space 149 between the first guide portion 141 and the second guide
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portion 142. The received playing card is preferably supported substantially upon

the Ston 143 such that a bottom edge of the received card rests upon the stop and |

an opposite upper edge of the received card is substantially flush or even with the
support surface 112.-
[0059] As shown, receiver 140 preferably includes at least one receiver

actuator 145. The receiver actuator can be a linear actuator such as a linear

_ Solenoid, for example. The receiver actuator 145 is preferably selectively

controlled The receiver actuator 145 can be adapted for selective control by the

controller 150 as is descnbed in greater detaﬂ herembelow The receiver 140 can

' mclude a hnk or lmkage 144 The hnk can be connected to the receiver actuator -

145 as deplcted More specrﬂcally, link 144 can be operably connected to the

actuator 145 for sel_ectlve movement_of the link. The link can be connected to at

least one portion of the receiver guides such as the second guide portion 142, as

shown.
[0060] The link can include a bottom guide 148. The bottom guide is

adapted to contact and/or engage a received playmg card that is retamed in the

' card space 149 The actuator 145 along w1th the link 144 and bottom gulde 148

can make up and/or form portions of a release mechamsm. The second guide

portion 142 can be included in such a release mechanism. Specifically, the

actuator 145 together with the link 144, bottom guide 148 and second guide
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portion can be configured to facilitate release of a playing card retained in the card
Space-' '149. For example, according to the exemplary embodiment of the

inventions, the actuator 145 can be activated to move the link 144 toward the first

gmde po'rtioh 141.

-[0061] - | Movement of the link 144 toward the first ghide portion 141 can
cause the second gdide portion 142 to move away from the ﬁrst guide portion 141,
while at the same time cau‘sing the bottom guide 148 to push a lower end of the
retamed card away from the first gurde portron and past the stop 143 ThlS
operatron is descnbed herembelow in greater detall Such an operatlon of the
actuator 145 and lmk 144 in thls manner carl cause release of a retained playing
card from the card space 149. A playmg card released from the retamed position
in the card receiver 140 can cause the card to fall into a collector 161. Followmg
release of a retamed playmg card the actuatcr 145 can be actlvated to return te
me.onglnal pos1t10n shown in F1g 1. Wlth the second gurde pomon 142 and
bcttom guide 148 in their ongmal respectwe positions, the receiver, 140 is ready
to receive another playing card from the support 110.

[0062] The recerver 140 can mclude at least one card sensor 146. The card

sensor 146 can be adapted to detect presence ofa playmg card Wthh has dropped
into the medial zone. More spec1ﬁca11y, in accordance with the exemplary

apparatus depicted in Fig. 1, the sensor 146 can be adapted to detect that a playing
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card is present and/or is retained within the card space 149. Such detectionof a
playing card retained within the card space can facilitate operation of the
apparatus 100. For eXample, a playing card can be allowed to drop from the

support 110 into the card space 149 of the receiver 140.

[0063] The sensor 146 is adapted to detect that a playmg card is fully-

received into the medial card space. The sensor 146 can send a signal to the

controller 150 in response to detecting that a playing card has been fully dropped

. onto the stop and recelved into the card space 149. ‘“When the controller receives

th15 51gnal from the sensor, the controller can, in response actlvate the gulde or

_ d1rector 120 to repos1t10n playmg cards supported by the support 110

[0064] Although not preferred it is also poss1b1e that the sensor 146 canbe

employed to detect the absence of any playmg card or cards from the stopped

medxal posmon in card space 149 Thls can be accomphshed by conﬁgurmg the

controller 150 to recogmze that all cards have been shufﬂed when the sensor 146

or other sensor so 1nd1cate. presence or absence of playmg card in the card space

~or at other locations not believed preferred at this time. -

[0065] It is noted that the receiver 140 is depicted as being separate'and

' distinct from the support 110 and/or other components of the apparatus 100.

However, it is to be understood that one or more portions of the receiver can be

at least substantially integral with one or more portions of the support 110. For
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éXample, in accordance with at least one altemnative embodiment of the inventions,
the first guide- portion '141 is integral and/or connected with the rest 111.
Similarly, the apertufe 114 can be at least partially integréted with the receiver.140

according to at least one embodiment of the inventions.

CONTROLLER

_ [0066] With refcrencé now to Figs. 1 and 2, the apparatus 100 can include
a controller 150. The c;ontrollef can be gt_ least a portion of a contro} system_ 200,
ys}h_ich can inclu;ie at léas_t one additiona'l.cc;r‘npbnent, such as but not limitéci fo,
gﬁe i)ositioné; acﬁiatof 123, the- exciter 130; the reéeiverl actuétor 1_45, the
Sen;soxg'__i46_,Aand:th.c‘a use;.i;terf;ce iS 1 ,‘ The céntroller 1'50 and/(;r the c;ontrol-
§ys£é£ﬁ 200 is adapted tb. perform one or more various control functions' in
facilitation of operation of the apparatus 100. Exaﬁples of various cqntrol
functions that can be pérfo@ed by the controller 150 and/or the control system

200 are provided further below with respect to description of operation of the

apparatus 100.

'[0067] The controller 150 can be supported on or mounted to the housing

160. The controller can be mounted within the housing or on the exterior of the :

housing. The controller 150 can include a user.interface 151." The user interface

is preferably configured to facilitate input of operational commands by a user of
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the apparatus 100. For example, the user interface 151 can include and/or can be

suhstan_tially in the form of a switch'. Such a switch can be an on/off switch, a

stop/start switch, or a power switch for example. The user interface 151 can be

“adapted for other input commands. For example, the user interface can be adapted

to input and/or select optional dimensions or other characteristics of playing cards

to be shuffled. Specifically, for example, the user interface 151 can be

substantially in the form of a control panel having multiple command input.

parameters available to a user of the apparatus 100

[0068] - In a further alternatlve versmn the need for controls may be

ehmmated or smaphﬁed to a great degree The shuffler machine may be

constructed so as to sense when a card array in mput and then merely

automatlcally perform the shufﬂmg process as a result of a sensor that detects

cards placed wrthm the 1nput supports

[0069] ' The controller 150 can mclude an enclosure 152. The user mterface

151 can be mounted on, or supported by, the enclosure 152. A processor 153 is

preferably included as part of the controller 150 The processor can be a digital

processor such as a nucroprocessor or the like. The processor 153 is preferably

contamed w1thln the enclosure 152. The controller 150 preferably 1ncludes a

: computer. readable memory 154. The computer readable memory is preferably

housed within the enclosure 152. The processor 153 and the computer readable
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memory 154 are preferably linked for signal trausmission. More speciﬁcally, the
processor is preferably able to read data and/or computer executable mstructlons
155 from the computer readable memory 154. Accordmg to at least one
emb_odlment of the inventions, the processor 153 is able to write or store data in
the computer readable memory 154 'The controller 150 can include a'ra_ndom
number generator 156. The random number generator can be adapted to facilitate
generation of -random positions of the supported playing cards, as is described in

greater'detail hereinbelow. The random number generator 156 can be integral

w1th the processor 153 and/or the computer executable instructions 155

[0070] The controller 150 can be lmked for srgnal transmlssron to one or
more components of the apparatus 100 More speclﬁcally, the control system 200
and/or the apparatus 100 can mclude at least one commumcatlon lmk 159 adapted

to facrhtate srgnal transrmsswn between the controller 150 and other components

~ ofthe apparatus and/or con_trol system. For example, the controller can be linked

for signal transmission with one or more of the positioner actuators 123, the

exciter 130, the receiver actuator 145 and the sensor 146. The controller 150 can

: be hnked for 51gnal transmission with an optional aperture actuator 119 that is

shown in Fig. 2. Accordmg to an alternative embodrment of the inventions, the

apparatus 100 and/or the control system 200 can include the aperture actuator 119

to selectively open and close (or block and unblock) at least one card aperture 114
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(-shownp in’ F1g 1). The controller 150 can include various electrical and/or
_eleCtronic cornponents"that are not shown, such as but not limited to, relays,
tlnrers “counters, »indicat-o.rs,‘ 'switches, sensors and electrical power'sources.
[007 1] - The controller 150 is preferably adapted to facilitate opération and/or
functlon of one or more components to WlllCh it is linked for signal transmission.
For example, the controller 150 can be adapted to send on and off signals to the

exciter 130. The controller 150 can be adapted to send control signalsto at least

- one actuator mcludmg, but not hmrted to one or more posmoner actuators 123
receiver actuators 145 and aperture actuators 119 (shown in Fig. 2) For example

" the controller 150 is preferably adapted to control posxtromng and/or actlvatlon of

one ‘or more actuators The controller is preferably conﬁgured to receive and/or
process mput commands and/or data frorn the user interface 151 Preferably, the
controller 150 is adapted.to receive and/or process srgnals generated l)y the sensor
146 | The controller 150 is preferably adapted to generate and/or determme

random posrtlons of the supported cards, and to command the pos1t10ner 120 to

“move the supported cards to the randomly generated positions.

HOUSING
[0072] With reference to Fig. 1, the apparatus 100 includes at least one

housing 160. The housing can function as a chassis or.frame for one or more
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addjtional components of the apparatus 100. More specifically, one or more

_ components of the apparatus 100 can be mounted on, or supported by, the housing

160 For example, the housmg is preferably adapted to support one Or more of the

card support 110 the positioner 120, the exciter 130, the receiver '140, and the

‘ controller 150. The housing 160 can be adapted to function as an enclosure for

one or more components of the apparatus 100, wherein the housing is adapted to

substantially protect the enclosed components from damage and/or contamination.

'More- speciﬁcally, one or more components of the apparatus can be enclosed

’ w1th1n the housmg 160 to decrease 11ke11hood of damage and/or contamination.

F or example the housmg is preferably adapted to enclose one or more of the card
support 110 the pos1t10ner 120, the exciter 130 the receiver 140 and the
controller 150 | L ‘. |
[0073] The housing 160 can include: one or more features to facilitate

operatton and/or use of the apparatus lOO For example the housmg can include

a card collector 161. The card collector 161 is preferably adapted to catch and/or

collect playmg cards released from the receiver 140. The card collector can be
conﬁgured to form a stack of collected playlng cards. For example, the card
collector 161 can be sloped or tilted to facilitate collection of playmg cards into

a substantlally orderly stack. -Accordmg to at least one embodiment of the

~ -inventions, the card collector 161 is adapted to vibrate. Such vibration of the card
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collector can facilitate collection of playing cards and/or formation of an orderly

stack of collected and shufﬂed playmg cards. For example the exciter 130 can

be conﬁgured to impart vibratory action to the card collector 161.

[0074] Theé housing 160 can have at least one opening 162. The opening

can serve one or more of a number of possible uses or purposes. For example, the
opening 162 can be adapted to provide for placing a deck of cards into the card
support 116. The housing 160 preferably hes at least one other opening (not
shown) proxrmate the card collector 161 to facﬂrtate retrieval of the shufﬂed cards

from the card co[lector Strll other opemngs (not shown) in the housmg 160 can

be prov1ded for one or more of a number of purposes For example at least one

openmg (not shown) can be pr0v1ded in the housmg to facrhtate access to one or .

more components for repatr and/or mamtenance

A [0075] The housmg 160 has a lower end 168 and an opp031te upper end 169.

The lower end 168 preferably includes and/or forms a base for contacting or

engaging a support surface such as a tabletop, counter top or shelf (not shown).

Preferably, at least one openmg 162 is posmoned near the upper end 169 as shown

to facilitate placement of playing cards into the card support 110 The card
support l 10 is preferably prox1mate the upper end 169. The card collector 161 is

preferably proximate the lower end 168. The receiver 140 is preferably situated

. substantially between the card support 110 and the card collector 161, as depicted.
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According to at least one pfeferred embodiment of the inventions, the housing 160 -

is cdhﬁguréd-éo that thé sﬁpport surface 112 is sﬁbstantiélly horizontal under

normal 615éfaﬁng conditions, as shown.
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ALTERNATIVE SUPPORT BIASING OF UNSHUFFLED CARD ARRAY
[0076} Figs. 11 and 12 show an alternative mechanism for biasing the array

of upstanding cards. The card support or support 110 is fitted with one or more

gravity biasing mechanisms 301. As shown, mechanism 301 has a pivot 302. A
counterbalancing weight 303 is forced downward by gravity to swing the contact
~arm 306 against the upstanding unshuffled card array 320.

[0077] The contact arm 306 is advantageously formed in a convex shape as

seen from the array of cards 320. This minimizes any potential wear or marking
of the cards. - It also applies a relatively light force autcmatically Without precise

control of a stepper motor However, precrse control may not be necessary since

fnctlon between the cards is m1mma1 and sufﬁmently low to allow md1v1dual |

cards to drop through the card drop aperture without sufﬁclent nnpedance such

that droppmg due to grav1ty occurs. The v1bratory actlon of the unshufﬂed card

array further reduces any rmpedance agamst droppmg smce the coefﬁcrent of

friction is typically lower in a dynamic or movmg relatlonshrp- VErsus the statlc

- coefﬁcient of friction. Thus one advantage of the preferred shufflers is that the

v1bratory actlon has the cards effectrvely ﬂoatlng due to the vibratory excrtatlon
of the unshufﬂed card array.
[0078] Figs. 13 and 14 show a further alternative means for biasing the

unshuffled card array. The means shown in these figures includes a ball 401.
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Ball 401 is positioned on'a lateral guide 402 which is sloped toward the

unshuffled card input support chamber 403. As illustrated in Fig. 14, ball 401 is
biased or forced by gravity to apply a lateral -component of force to the unshuffled

card array 420. A relatively small amount of force is currently preferred; such as

"a small ball of light weight. ‘One possible form is a ping-pong ball or other small

ball or other shape which can urge the unshuffled card array using gravity, a

spring (not shown) or other suitable biasing means which apply a relatively small

ount of force to keep the unshufﬂed card array in a sufﬁcrently upstandmg

orrentauon to facrhtate droppmg through the card drop apertures and into the

medlal zone of the shufﬂmg machme |

ALTERNATIVE EMBODIMENT GATED UNSHUFFLED ARRAY GATED SUPPORT

| [0079] Frgs 15 and 16 show pertment features of a further alternatrve

embodiment of shufﬂmg machme 500 accordmg to the inventions hereof Flg 15

shows the unshufﬂed array 530 in phantom. The array is supported alternatlvely

'by the rest 5 12 and movable gates 567 on opposing sides (ends of cards as

showrl).

[0080] " The shuffler 500 has lateral supports 113 that may be provided with

flanges 572 which can be oonstructed to slide within support channels 573. This

construction allows the lateral supports to move with the unshuffied deck 530.
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The relative motion may in fact involve motion of the support_s and cards, the

cards relative to the supr)orts or both the supports and cards to move _relative to
a ﬁared.reference polnt and relative to the card drop slot or slots 514. ‘

[0081] liest 512 1s as shown provided. with two card drop slots 514 'fo.rmed
in the rest or rests 5l2. A pair of gate pleces 567 are mounted to slide inwardly
and outwardly upon.the .snpport deck 512 using actuators (not shown but similar
to 123 or suitable alternatives thereof). When the gate pieces are controlled to
s_lide: inwardly the rounded corners of the playing cards on the bottonl are. engaged
and- supported on the gate .pieees thus preventing them from‘ dropping through

slots 514. Thus the unshufﬂed array may be lrfted slrghtly and relatlve motion

between the card array and drop slots is performed and then the gates are opened-

by moving them outwardly and cards may then drop through the slots 514
[0082] Thrs constructron may be controlled or configured so that the gating

actlon occurs 1ndependently for each drop slot relative to the other drop slot.

Furthermore, they can be srmultaneously dropped and the guiding parts contained -

in the medial section may appropriately accommodate the recompiling of the

cards.
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OPERATION

[0083] - With reference now to Fig. 3, a flow diagram depicts a sequence of

, operatronal steps 300 that can be carried out by one or more components of the

apparatus 100 accordmg to at least one embodiment of the 1nventrons. With

. reference to Figs. 1-3, the sequence 300 moves from a starting point 301 to step

303, wherein a plurality- of playing cards is placed onto the card suppo'rt 110. The
step of placing the cards into the apparatus according to step 303 can be
accomphshed by a user of the apparatus. The starting point 301 can include
turmng the apparatus on, or 1n1t1ahzmg the apparatus Thrs can be accomplished

by the user. For example the user can tum the apparatus on or 1n1t1ahze the

‘apparatus by manrpulatmg the user mterface 151

[0084] The next step 305 is to command the posmoner 120 to gnp the

supported cards In accordance wrth an alternatwe embodlment of the mventlons
an opt10na1 aperture actuator 119 (shown 1n Fig. 2) is commanded to close or
block the card aperture 114 (shown in Frg 1). This step of generatrng and

transmrttmg command srgnals can be camed out by the controller 150. From step

305 the sequence moves to a step 307 that rncludes generatmg a start position of

the supported cards relatrve to the card aperture 114, and commanding the
posrtroner 120 to move the supported cards to the start position. The start posntlon

is preferably randomly detenmned This step of generating the start posmon and
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+

-commanding the positioner 120 to move the supported cards can be accomplished

by the controller 150. '

[0085] The sequence'300 moves next to a step 309 of activating 'the exciter '

‘ 130 More specifically, the exciter is turned on or operated so as to 1mpart

vibrational action to the supported cards. The step of activating the exciter can

be carried out by the controller 150. The step 309 of activating the exciter can

haye other alternative positions in the sequence 300. 'For example, the step of

actlvatmg the exciter can be the: ﬁrst step of the sequence. Once the exciter is

turned on, the sequence moves toa step 311 of commandmg the pos1txoner 120
to release the supported cards In accordance w1th an altematlve embodrment of

the mventlons, the optlonal aperture actuator ll9 (shown in F1g 2) 1s commanded

to open/unblock the card aperture 114 (shown in F1g l) Th1s step 311 can be .
performed by the controller 150 From step 3 11, the sequence 300 moves to step

'3 13 durmg Wthh a counter is 1mt1ahzed to umty More spe01ﬁca11y, for example, '

({3 4 ]

a varlable n” is set to a value of “1" accordmg to this step, whlch can be

accomphshed by the controller 150.

[0086] From the step 313, the operauonal sequence 300 moves to a query
315. The query 315 asks whether the nth card is detected in the receiver 140.
More speclﬁcally, the query 315 asks whether the nth card has dropped into a

ﬁllly recelved posmon within the card receiver 140. This query 315 can be
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performed by the controller 150 in conjunction with the sensor 146. For example,

the sensor look_s-for a card to drop into a fully received position within the card‘

space 149 ‘When the- ‘sensor 146 detects the presence of the card the sensor

transmlts a mgnal to the controller 150 by way of the respectlve communication

link 159. _The controller receives the signal from the sensor as indication that the

nth card has been fully received into the receiver 140.

[0087] If the answer.to the query 315 is “yes,” then-the sequence 300
.proceeds to a step 317 wherem the nth posrtlon is randomly generated and the
posrtloner 120 is commanded to. move the supported cards to the nth random
posmon ThlS step 317 can be performed by the controller 150 for example

From thlS step, the sequence 300 moves to a step 319, in accordance with whrch

the recerver 140 is commanded to release the nth card. For example ‘the nth card

is released from a retamed posrtron in the card space 149, and 1s allowed to drop

into the card collector 161. This step of commanding the receiver.to release the

nth card can be performed by the controller 150, for example. From the step 319,

the sequence proceeds to a step 321, wherein the counter is incre’mentally»

is

€< ”

increased to the next value. Spec1ﬁca11y, the value of the vanable

increased by a value of one.

{0088] From the step 321, the sequence returns to the query 315 described

above. As is described above, if the answer to the query 315 is “yes,” then the
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steps~3'l7, 318, 319 and 321 are repeated. For example, the steps 317-321 of
gener'ating‘t_he nth random—position for the supported cards, moving the supported
cards .to the nth random position, releasing the nth card from the card receiver,, and
incrementlng the counter, continue as lohg as the sensor 146 continues to detect
the nth card being fully received into a retained position within the card space
149. However, i.f the -answer to the query 315 is “no,” then the sequence 300
proceeds to end point 323. For example, if the controller 150 does not receive a
signal from the sensor 146 fora predetermined period of time (i c., the sensor fails

to detect the presence of a card bemg fully recexved into a retained posrtron within

the card space 149), then the controller w1ll assume that there are no addrtlonal

cards to process, and the controller will end the operatronal sequence
[0089] Refernng now to Frgs 4-9 a series of’ elevatronal views of the

apparatus 100 1llustrates an operatlonal sequence accordmg to at least one

‘ embodrment of the inventions. Wrth reference to Fig. 4, the apparatus 100 is .
_shown ina card loadrng mode or status. With the apparatus 1n the loadmg mode,
the positioner guides 121 are positioned to receive a deck of cards 10 through the

loading opening 162 As shown the plurahty of cards 10 to be shufﬂed has been

mserted through the loadmg opening 162 and has been set on the support 110.

More speciﬁcally, the plurality of cards 10 to be shuffled has been placed on the

support surface 112. According to the exemplary embodiment of the inventions,
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when the apparatus is m the loading mode, the cards 10 to be shuffled are not
above the card apertur'e 114. More specifically, when in the_ loading mode the
positioner guides 121 are offset relative to the card aperture 114, as shown, so that
the card aperture is not b.elow the supported cards 10.

[0090] - Still referring to Fig. 4, the receiver actuator 145 is ina deactivated

" status. More specifically, the receiver actuator is in a position, wherein the link

144 is in a withdrawn position. With the link in a withdrawn position, the bottom

gulde 148 is also wrthdrawn as shown. The second guide portion 142 isin a card

retention posmon wherem the ﬁrst guide portion 141 and the second gmde .
‘pomon together are conﬁgured to recerve a card into the card space 149 Cards
Vto be shufﬂed can be loaded by msertlon of the cards through the loading opening
il 62 and placement of the cards onto the support surface 112 A user of the

apparatus 100 can start the operat10na1 sequence of the apparatus aﬁer the cards'

are loaded mto the apparatus 110. Commencement of the operational sequence
can be affected by manipulation of the user interface 151, for example.

[0091] ~ In response to commencement of the operational sequence, the

po’sitioner guides 121 are activated to grip the supported cards 10. Gripping of

the supported cards 10 by the guides 121 can be accomplished, for example by

causmg the positioner actuators 123 to cause the guides 121 to move and/or exert

a force toward each other, thereby squeezing or trappmg the cards therebetween
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The excrter 130 is actrvated in response to commencement of the operatlonal

sequence. Actrvatlon of the excrter prcferably causes the exciter to impart

: vrb'r_ati)ry actiOn to the supported cards 10. For example, as described above, the

exciter 130 can be adapted to impart vibratory action to one or more components
of the apparatus 100, such as the rest 110. In responsc to commencement of the
operational sequence, the :controller 150 can define a starting position of the cards

10 relative to the card aperture 114. This starting position of the cards is

: preferably randomly selected or generated The controller can then command the
posmoner actuators 123 to cause the pos1t10ner guides 121 to move the cards 10 -
. to the startmg posrtlon whlle also mamtammg a gnp on the cards

[0092] W1th reference now to F1g 5 1t is seen that the cards 10 have been

moved to the startmg posmon The startlng pos1t10n places the cards 10 above the

card aperture 114. More specrﬁcally, when the cards are in the startmg posmon

the cards are 31tuated substantlally above the card space 149. After the cards have

bcen moved to the start posrtlon, the posmoner preferably transmlts a srgnal to the

_ controller to mdrcate that the movement is complete The controller 150 then

preferably commands the posmoner 120 to release its gnp on the cards This can

be accomphshed for example by commandmg one Or more of the posrtroner
actuators 123 to move the positioner gurdes 121 away from each other so that

substantially little force is exerted on the cards by the guides.
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-[0093] . When the cards 10 are released by the positioner, the cards will come
to rest substantially 'on the support surface 112. Preferably, vibrational action of

the‘ support surface will be imparted to the cards 10 supported thereon.

»Vlbratlonal action is preferably 1mpa11ed to the support surface by the excrter 130.

Impartatlon of vibrational action to the supported cards 10 will preferably result
in a first card 11 dropping from the support surface 112 through the aperture 114

into-a retained position within the card space 149, as shown. After dropping

through the card aperture 114 and into the card space 149, a lower edge of the

ﬁrst card 11 comes to rest substant1ally on the stop 143. When the first card 11

1s restmg substantrally upon the stop 143, the first card has been substantlally

. completely dropped and recelved into the medlal receiver area.

[0094] Wrth a lower edge of the ﬁrst card 11 restmg substantlally on the

stop 143, an opposite upper edge of the first card 11 is substantially flush or even

with the support surface 112, as shown. With an upper edge of the first card

being substantially even or flush with the support surface 112, the receiver 140

and/or the card aperttrre 114 is substantially blocked or closed. S0 that no other
cards can enter the receiver. The sensor 146 preferably detects that the first card
11 has dropped into a fully recelved posrtlon w1thm the card space 149 In
response to detectmg presence of the first card 11, the sensor transmits a 31gnal

to the controller 150. The controller 150 receives the signal from the sensor and
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intéfprets the signal to indicate that the first card 11 has been fully received into
the medial card space 149. In response to rec’:oénizing that the first card 11 has
been received,lnto the card space 149, the controller 150 randomly selects or
generates'a new position olf the supported cards 10 relative to the card aperture
ll4. »'I.‘he controller can then command the positioner 120 to move the supported
cards 10 to the new rando_ml;t selected position.

[0095] - Turning now to Fig. 6, it is seen that the supported car_ds 10 heve

been moved to the new randomly selected pos1t10n relatlve to the card aperture

114 The pos1t10ner 120 preferably transrmts a 31gna1 to the controller 150 to

mdlcate that movement of the cards lO to the new randomly selected posmon is

complete The controller 150 then commands the receiver actuator 145 to activate. -

, Actxvatlon of the recelver actuator 145 causes the first card 11 to be released and

d1rected or gulded from the card space 149 as shown The first card ll preferably

drops from the receiver into the collector 161.

[0096] In some prefened versions of the invention, the dropping of ﬂrst card :

ll from the support rest into the recetver 140 causes the card aperture 114 to be
opened or unblocked. With the card aperture 114 unblocked, and as a result of
vibrational action of the supported cards 10,' a second card.12 begins dropping

through the card aperture and into theé card space 149 as shown. Sensor 146 can

| advantageously detect'the first card positioned in the card space 149, and transmit
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a signal to the controlléer 150 indicating that the first card is in the' stopped
position waiting to be directed or released or otherwise guided from the medial
card space and into the collector.

‘[00'97~] Turning now to Fig. 7, it is seen that the second card 12 ‘has. been
fully received into the receiver 140. More specifically, it is seen from a study of
Fig: 4 that the second card has dropped through the card aperture 114, and a lower
edge of the second card' has come to rest substantially on the stop 143. With a
lower edge of the second card 12 resting substantlally on the stop 143 an opp031te
upper edge of the second card 12 is substantlally flush or even w1th the support
surface 112. W1th an upper edge of the second card 12 bemg substantially flush

or even with the support surface 112 1t is seen that the card aperture 114 is

substantlally blocked or closed by the second card More speclﬁcally, with the ,

3 second card 12 berng ina fully retal_ned pos1t10n within the card receiver 140, the

receiver is blocked s0 that no additional cards can drop and enter into the medial
card space. ' | | |

[009.8]- Further study of Fig. 7 shows that the first Card .11 has 'come to rest
w1thm the card collector 161 aﬁer having been released from the receiver 140.

The sensor 146 preferably detects that the second card 12 has dropped into a fully

received position within the card space 149. In response to detecting presence of

the second card 12, the sensor transmits a signal to the controller 150. The
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controller 150 receives the signal from the sensor and interprets the signal to
indicate that the second card 12 has been fully received into the card space 149.
Infesponse to recognizing that the second card 12 has been received into the card

space 149, the controller 150 randomly selects or generates a new position of the

supported cards 10 relative to the card aperture 114. The controller can then

command the positioner 120 to move the supported cards 10 to the new randomly
selected position.

[0099] With reference now to F1g 8 1t is seen that the supported cards 10

have been moved to the new randomly selected posrtlon relative to the card

aperture 114. The posrtroner 120 preferably transmlts a s1gnal to the controller

150 to mdlcate that movement of the cards 10 to the new randomly selected

' posmon is complete The COntroller 150 then commands the receiver actuator 145 -
_ to actrvate. Actrvatlon of the receiver actuator 145 causes the second card 12 to

be released from the drop card holdmg space as shown. The second card 12

preferably drops from the receiver into the collector 161. Release of the second

card 12 from the receiver 140 causes the card aperture 114 to be opened or

unblocked With the card aperture 114 unblocked and as a result of vibrational

actlon of the supported cards 10, a third card 13 begms dropping through the card

aperture and into the card space 149 as shown. The operational sequence
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described hereinabove can be continued as desired to shuffle a desired number of
playing cards.

[0100] Turning now to Fig. 9, it' is seen that the above-described operational
seQuence has continued to produce a stack: of shuffled cards 20, which are held
in the collector 161. The operational sequence continues with a reteined card 19
shovvn in a fully received position in the card space 149, and a plurality of

supported cards 10 remaining to be shuffled. It is seen that the quantity of

supported cards 10 has been depleted as the result of continuation of the

operatlonal sequence of the apparatus 100. It can also be seen that the pos1t1oner

gmdes 121 have been reposmoned relatrvc to each other. Spemﬁcally, the

’ posmoner gmdes 121 have moved closer to each other in response to depletlon of ,

the quantlty of supported ca;rds 10 In thrs manner, the pos1t10ner 120 faclhtates

mamtammg the supported cards in a substantrally upstandmg onentatron

' Conunued processmg of the supported cards according to the operatlonal sequence

results in deposrtlon of all cards in the card collector 161. More specifically, upon

completlon of processmg of all cards according to the operatlonal sequence the

A shufﬂed cards can be retneved from the card collector 161
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ALTERNATIVE ASPECTS AND CONFIGURATIONS

10101] Turning now to Fig. 10, an elevational -view shows an apparatus 300
according to an alternative embodiment of the inventions. The apparatus 300
preferably ﬁrhctrons in a manner substantially similar to that of the apparatus 100.
However, the apparatus 300 includes alternative aspects and or conﬁguratrons of
various components. For example, from a study of Fig. 10, it ls seen that the user
iuterface 151 can be mounted in a location relative to the housing 160, .which is

drfferent from that of the apparatus 100 (shown in Fig. 1). The posrtroner guides

121 of the apparatus 300 can have a shape that is different from those of the:

apparatus 100 For example the gurdes 121 of the apparatus 300 can be

conﬁgured to overlap the loadrng openmg 162 as is shown in F1g 10 As a

further example the controller 150 can be located substantrally w1th1n the housmg '

160 as shown in F1g 10
[0102] Wrth contmued reference to Frg 10 the posmoner 120 can mclude
a rotary actuator 324, a lead screw 325 and a follower 326 The rotary actuator

324 can be, for example,‘ a rotary electric motor such as a stepper motor or the

like. The rotary actuator 324 is preferably fixedly supported by the housing 160. .

The motor 324 is configured to selectively drive or rotate the lead screw 325.

Activation of the motor 324 is preferably controlled by the controller 150. The

connector 326 is engaged with the externally threaded lead screw 325. A follower
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forrrring. part of activator 324 is connected causing the lead screws to extend and
retract the positioner guides 121. The motor can be selectively activated to rotate
in the desired«'dlrection, which in turn, causeé the' lead screw to rotate. Rotation
ofthe lead screw relative to the follower causes the follower and one or more _of
the guides 121 to move relative to the motor. In this manner, the guides 121 can
be poeiﬁonally controlled. |

[0103] The exciter 130 can include a coil 131 and vibrational follower 132.
The v1bratxonal follower .1s preferably ferro-magnetlc The coil can be mounted

on.or supported by the housmg 160.. The v1brat10nal follower 132 can be mounted

on or supported by the rest 111. The v1brat10nal follower can be substantrally.

mtegral ‘with the rest. The coil 131 can be subj ected to intermittent direct current

of a given polanty to cause vrbrahonal movement of the v1bratlonal follower ,132.

S

| Alternatively, the coil 131 can be subjected to current of alternating polarity to

cause vibrational movement of the vibrational follower. Such - vibrational

movement of the vibrational follower is preferably imparted to the rest 111, which

in tarn, 1mparts v1brat10na1 action to playmg cards supported thereon.
[0104] With contmued reference to Flg 10, the receiver 140 can have a

conﬁguratton that is substantlally dlfferent from that of the apparatus 100 shown

in Fig. 1. For example as shown in Fig. 10 the receiver 140 can mclude a cam -

lobe element 344. The cam lobe 344 can have a cross sectlonal shape
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substantially'in the form of an ellipse as shown. The cam lobe element can be

rotatlonally supported by a shaﬁ 349 The shaft 349 is preferably rotatably‘

supported by the housmg 160 The shaft 349 is preferably pOSlthIled in a manner

' to place the cam lobe substantlally adjacent to the card space 149 mto wluch a

card 119 is dropped from the rest 111.

[0105] As shown in Fig. 10, the cam lobe 344 is in a card-retaining or card-

‘ recelving position, in which a card 119 is retained within the card space 149.

More specrﬁcally, 1t is'seen from a: study of Flg 10 that the cam lobe has a wider

portron and a narrower portlon because of its elhptrcal cross—sec'uonal shape It
is also seen that when in the card-retauung position as shown the cam-lobe is

rotatxonally onented SO that the narrower portron of the cam lobe is substantlally

| adjacent to the card space 149 Thus rotation of the cam lobe for approxunately |

one-quarter of a turn can cause the wrder portion of the cam lobe 144 to move

mto adjacency‘ wrth the card space 149. Rotatlon of the cam lobe 344 :

approximately one-quarter of a turn will preferably cause release Of the retained

card 119 from the card space 149. More spemﬁcally, rotation of the cam lobe 344

w111 preferably cause the retamed card 1 19 to be pushed from its retamed posmon

in the card space 149, and to fall into the collector 161
[0106] Fig. 17 shows a further alternative embodiment of shuffler similar

to shufﬂer 100 in almost all respects. The shuffler of Flg 17 using a jet pulser
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188 which emits from a,_nozzle 189 a jet or jets of air or other suitable gas 190.
In ‘ope’ration,» the dropping card is not stopped in the medial section but is directed
by the jet or jets of gas so-as to come to rest in the receiver 1611.

>[01'07]  Fig. 18 shows another medial guide configuration haue a support
piece 191 which is connected or mounted upon the frame or 'housing as is
convenient. A guide wheel 192 having vanes 193 perform by d1rect1ng and

reorienting the droppmg cards onto the stack being formed in the receiver 161.

MET HODS AND MANNERS OF USE

[0108] | W1th reference to Fi 1g l,a method of shuffhng a plurahty of playmg

_ cards 10 mcludes supportmg the cards on an mtake support surface 112. The-

method can mclude supportmg the cards on a surface having at least one card
aperture 114 The cards can be supported in a sultable onentatlon for example,
the cards can be supported substantlally on—edge, an preferably upstandmg

[0109] Vrbratory action is imparted to the cards. The v1bratory action can

be produced for example by an exciter 130, whrch is described herein above with

respect to the apparatus 100 The method also includes allowing one or more
cards to drop into a medlal zone advantageously provided with a receiver 140.
For example, one or more of the cards can be allowed to drop through the at least

one card aperture in response to imparting the vibratory action to the cards.
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.[0110] In some methods, at least one of the dropped cards is retained within

the receiver 140 in response to allowing the at least one card to drop Retammg

at least one of the cards mcludes retaining at least one of the cards so that the

: retamed card substantlally blocks the receiver 140 and/or the aperture 114. The"

method includes repositioning the supported cards relative to the receiver.

‘Repositioning the cards pre»ferably includes moving the supported cards to a

randomly selected position relative to the receiver. The method includes releasing

' the retamed card from the recelver in response to reposrtlomng the supported
cards Reposmomng of the supported cards can be accomphshed substantrally by _
the posmoner or reposrtloner 120.

[0111] .The method can mclude detecting that at least one card is ‘being

retamed in the receiver. For example th1$ can mclude detectmg that at least one

card has been fully recelved into a retamed posmon Wlthln the receiver. The

ﬂprocess of detectmg can be accomphshed substantlally by way of the sensor 146

for example. Reposmomng of the supported cards 10 can be performed in

response to detectmg that at least one card is retamed Retammg the at least one
card preferably mcludes holdmg the retamed card ina posmon wherem an upper
edge of the card is substantlally ﬂush or even with the support surface.

[01 12] The method can include allowmg a plurallty of supported cards to

sequentlally drop into the receiver accordmg to a random sequence. The method
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can-also include sequentially retaining each of the dropped cards according to the.

random sequence. The supported cards can be repositioned during retention of

A

each of the plurality' of cards. The method can include sequentially releasing each

of the retained cards according to the random sequence.

[0113] The method can include collecting cards that are released through the

card aperture 114. The process of collecting the cards can be accomplished bya

collector 161, which is described hereinabove with respect to the apparatus 100.

The method can mclude formmg a stack of the collected cards. The stack can be .

formed by the collector 161, accordmg to at least one embodlment of the

1nvent10ns Accordmg to the method the process of allowmg the cards 10 to be

released through the card aperture 114 mcludes allowing the- cards to drop through

the card aperture
[01 14] The process of allowmg the cards 10 to be released through the card
aperture 114 can mclude substantlally blockmg and/or unblockmg the aperture

accordmg to some preferred method.

[0115] Blockmg and/or unblockmg the card aperture 114 can also be

'accomphshed for example by a gate system, which can include employmg gates

567 to block and unblock the card aperture The method can further include
sensing whether the card aperture is blocked or unblocked. Selective control of

whether the card aperture 120 is blocked or unblocked can be accomplished, at

1032

1033

1034

1035

1036

1037
1038
1039
1040
on
1042
1043

1044

1045 .

1046

1047
1048
1049
1050

1051



14 Oct 2016

2016244323

WO 2010/117446 PCT/US2010/001032

56

least in part, by a cohtroll_er 150 and an aperture actuator 119, which are described -

hereinabove with respect to the apparatus 100.

[0116]  According to at least one embodiment of the inventions, the

.apparatus 100 depicted m Fig. | can be used in the following manner. A plurality

of cards 10 is selected and is placed onto the card rest 111. For example, the

plmahty_of cards 10 can be substantially in the form of one or more decks of

cards Preferably, the Cards 10 are placed outo the'caxd support 110 so as to be
substantlally supponed on the support surface 112. The cards can be supported
by the card rest 1 1 1 in one or more of a variety of possible orientations, wherem
the cards 10 are supported on the support surface 112 substantially on-edge. For
example the cards 10 can be supported in a substantlally upright or upstandmg
onentatlon, which 1ncludes but is not hmlted to, a substantlally vertical
onmuuUOn.: | |

{0117] A' The appufatus 100 can be turned on or othe;rwise acuvated so as to
be in-an uperuﬁonal mude. An operatiunél mode of the apparatus préferably
inélude imparfing vibratory action to the cé_rds 10. Imparting vibrafory action to
-th»e cards can include, put is Anot limited to, imparting vibratory actiou to the qard
rg;v,t 1 1 1. Acuordiug to ; preferred embodimunt of the in\'/entious_, vibratory acuon

is provided by the exciter 130. More preferably, the exciter is adapted to impart

‘'vibratory action to the cards 10 supported on the card rest 111. Additionally, or
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altematively, the exciter l30 is adapted to impart vibratory action to the card
rest 111.

[0118] N Preferably, vibratory action imparted to the cards 10 supported on the

' card rest results in an appearance of the cards dancing or ﬂoatmg on the card rest.

For example, v1bratory action imparted to the cards preferably results in the cards

bouncmg substantlally upward and downward whrle being substantlally contained

above the card rest. Accor-ding to at least one embodiment of the inventions,

v1bratory actlon 1mparted to the cards 10 causes the cards to bounce on the card

rest 111 whrch in turn, results in one or more of the cards falhng or droppmg

' through one or more of the card aperture 1 14 The card aperture can be controlled

by a gate system accordmg to at least one embodlment of the mventmns The gate
system 1s preferably adapted to selectwely block and/or unblock one or more of
the apertures Such a gate system can mclude means of employmg at least one

playmg card to- block the aperture 114 and/or to block the receiver 140

[0119] As cards 10 fall through the card aperture 114, the cards supported .

on the card rest 111 decrease in number. To compensate for the decreasmg
number of cards supported on the card rest 111, the positioner 120 can be
employed to maintain the cards substantially on-edge while also supported on the

card rest. For example, the positioner 120 can include cne or more guides 121

- that are adapted to move inward toward the cards 10 as the number of cards
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supported on the card rest decreases. In this manner, the positioner 120 can

func’uon to maintain the cards substantially on-edge while being supported on the

card rest.

| [0120]  The cards 10 can be collected after they are released through the card

aperture 114 as described hereinabove. Collectlon of the cards after bemg
released through the card aperture can be accomphshed by a collector 161, whrch
is descrlbed hereinabove w1th respect to the apparatus 100. Operation of the
apparatus IOt) is preferahly continued until.a’desired qu'antity of cards is' either

released from the card rest 111 or collected and/or stacked by the collector 161.

Shufﬂed cards can be retrieved from the collector. In accordance with at least one '

' embodlment of the mventlons, a plurallty of cards can be fed or processed through

the apparatus more than once to increase the degree of shufﬂmg

- [0121] The apparatuses are mtended for use w1th playlng cards In

partlcular the apparatuses are especrally appropnate for use with plastic playmg

cards.
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MANNER AND MATERIALS OF MAKING

t0122] Thé appératu’ses accordihg to thjs invention may be made using a
-varieiy of fabricatioh. and molding techniqﬁes. The support actuati'ons‘_afe
ad§antageously étepper fﬁotors with a codgd output for precise control.
| [6123] Othér parts can be made of metal or plastics of a vaﬁety of -types
nov;/ known or hereafter developed. |

[0124] The components that touch the cards are adyantaggéusly ﬁade from

Teflon® or other polymer materials that prevent or reduce wear on cards. Also,

'suitably coated components that have low-friction surfaces of various types may

be appropriate.
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Claims

1. A card shuffler apparatus, comprising:

a horizontal card support surface configured to receive cards;

a positioner configured to move a group of cards oriented substantially perpendicular to the card
support surface in a first direction and a second opposite direction, the first and second
directions substantially parallel to the card support surface, the positioner configured to
move to a plurality of positions relative to the card support surface; and

a card receiver configured to receive a single card from the card support surface after the
positioner moves the group of cards to a position of the plurality of positions relative to

the card support surface.

2. The card shuffler apparatus according to claim 1, wherein the card shuffler
apparatus is configured to individually release cards from the card support surface in a randomized

order and to sequentially pass the released cards into the card receiver in the randomized order.

3. The card shuffler apparatus according to claim 1 or claim 2, wherein the card

support surface is configured to support cards in a substantially upstanding on-edge orientation.

4. The card shuffler apparatus according to any one of claims 1 to 3, wherein the card

support surface defines a card aperture extending through the card support surface.

5. The card shuffler apparatus according to claim 4, wherein the card aperture is

adapted to allow passage therethrough of only one card at a time.

6. The card shuffler apparatus according to claim 5, wherein the positioner is adapted

to randomly reposition cards relative to the card aperture.

7. The card shuffler apparatus according to any one of claims 1 to 6, further

comprising an exciter configured to impart vibration to the cards over the card support surface.
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8. The card shuffler apparatus according to any one of claims 1 to 7, further
comprising a gate configured to move relative to the card support surface between a first position
and a second position, wherein cards supported on the card support surface are prevented from
moving to the card receiver by the gate when the gate is in the first position, and wherein a card
supported on the card support surface is allowed to move to the card receiver when the gate is in

the second position.

9. The card shuffler apparatus according to claim 8, further comprising an actuator

configured to move the gate between the first position and the second position.

10. The card shuffler apparatus according to any one of claims 1 to 9, wherein the card
support surface at least partially defines a receptacle configured to receive cards from a user of the

card shuffler apparatus.

11. A method of shuffling cards, comprising:

moving a first plurality of cards in a first direction substantially parallel to a card support surface
to a first position relative to the card support surface, the card support surface having an
aperture therethrough;

transferring a first card through the aperture in the card support surface to a card receiver to leave
a second plurality of cards less than the first plurality of cards on the card support
surface;

moving the second plurality of cards in a second direction opposite the first direction to a second
position relative to the card support surface; and

transferring a second card through the aperture in the card support surface to the card receiver.
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12. The method according to claim 11, wherein transferring a first card through the
aperture in the card support surface comprises transferring only one card through the aperture in
the card support surface, and wherein transferring a second card through the aperture in the card
support surface comprises transferring only one card through the aperture in the card support

surface.

13. The method according to claim 11 or claim 12, wherein moving a first plurality of
cards in a first direction substantially parallel to a card support surface to a first position relative
to the card support surface comprises moving the first plurality of cards to a first random position
relative to the card support surface, and wherein moving the second plurality of cards in a second
direction opposite the first direction to a second position relative to a card support surface
comprises moving the second plurality of cards to a second random position relative to the card

support surface.

14. The method according to any one of claims 11 to 13, further comprising collecting
cards played in a playing card game and placing the cards played in the playing card game over

the card support surface to form the first plurality of cards.

15. The method according to any one of claims 11 to 14, further comprising removing
cards from the card receiver and using the cards removed from the card receiver in a playing card

game.

16. The method according to any one of claims 11 to 15, further comprising supporting
the first plurality of cards and the second plurality of cards in an upstanding on-edge orientation

over the card support surface.

17. The method according to any one of claims 11 to 16, further comprising vibrating

the first plurality of cards and the second plurality of cards.
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18. The method according to claim 17, wherein vibrating the first plurality of cards and
the second plurality of cards comprises vibrating the first plurality of cards and the second plurality

of cards at a frequency in a range from about 10 Hz to about 100,000 Hz.

19. A card shuffler apparatus, comprising:

a receptacle in which a user of the card shuffler apparatus may place a plurality of cards in a
substantially vertical orientation;

a positioning mechanism configured to randomly reposition the plurality of cards horizontally in
two opposite directions in the receptacle;

a transfer mechanism configured to individually release cards responsive to gravity from the
receptacle in a randomized order; and

a card collector for receiving cards individually released from the receptacle and from which the
received cards may be removed from the card shuffler apparatus by the user of the card

shuffler apparatus.

20. The card shuffler apparatus of claim 19, further comprising an exciter configured

to cause the plurality of cards in the receptacle to vibrate.
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