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CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] Thi s apgﬁm@Mﬂlm | ns
priogrity to U S. Patent Application No. 13/089, 953, ent ed, | - LAYER

PRQIECTI ON DI SPLAYS, " filed on April 19, 2011, whieh—is—hef&PWi-neorporated
by reference. Fl ELD QAUILEI{INWNYTR @R DIECTTON PISRnAYihvention rel ates
generally to conputer display screens. and nore particularly to

mul tipl e-l1ayer displays for use in electronic wager gam ng nmachi nes.

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Patent Application No. 13/089.953,
entitled, “MULTI-LAYER PROJECTION DISPLAYS,” filed on April 19, 2011, which is

herein incorporated by reference.
FIELD OF THE INVENTION

[0002] The present invention relates generally to computer display screens, and more

particularly to multiple-layer displays for use in electronic wager gaming machines.

BACKGROUND

[0003] Modern electronic gaming machines have liquid crystal displays on which game
graphics are displayed. The progress and outcomes of games can be displayed on a relatively
large LCD display, and other game graphics, such as button labels, game theme illustrations,
and the like can be displayed on smaller LCD displays. which can be located, for example.
behind clear plastic surfaces. The LCD displays can be multi-layer displays (MLD) that
produce an appearance of three-dimensional depth in displayed graphics images by
displaying multiple two-dimensional images on corresponding multiple overlapping LCD
displays. Such multi-layer displays are available from, for example. PureDepth. Inc. of
Redwood City, California. The PureDepth MLD's can include two overlapping stacked LCD
displays that are separated by a distance and are separately addressable to provide separate or
coordinated images between the LCDs. The PureDepth units provide a binocular depth cue
and intrinsic motion parallax, where the x and y distance changes between objects displayed

on different video planes depending on viering angle.
SUMMARY

[0004] Existing MLD's use two Liquid Crystal Display (LCD) panels backlit by a light
source such as fluorescent lamps or Light Emitting Diodes (LED’s). The LCD panels are
separated by other layers, such as a diffuser, at least one pair of polarizers (horizontal and

vertical). and a color filter. These lavers absorb approximately 97% of the light produced by
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BACKGROUND [ 0003] Mbdern el ectroni c gam ng machi nes have |iquid crystal
di spl ays on whi ch gane graphics are displayed. The progress and outcones of
ganes: can be displayed on a relatively |arge LCD display, and other gane
graphics, such as button | abels, gane thene illustrations, and the |ike can
gehqi 3p| i‘ﬁbﬂd@m lsouscmasd tbnt dppDxitnagl aysof thttilight waghepde Vispigt. ebhe lebE saakesnpl e,
ehind cl.ear astic rfaces. .The LCD di.s .Gan s di spl ays
(VLD ¢ hds OpreBnge e A aaRanue ot RS Ry S T8 AP [ 00
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corresponding nultiple overlapping LCD displays. Such multi-I|ayer displays

are avail able from for example. PureDepth..lnc. of Red d CGi1y.
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pl anes dependi ng on view ng angle. SUMVARY [0004] Exi sting MLD' s use two
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absorb appr oxj nat el 7% of the. liqght. . .
11011111?‘?*1%‘1@%%&&%&?1‘1 1pATHY 111 hlegéé {ﬁg USiHfbuP td project an image onto the
first panel when the first panel is opaque, and to project the image onto the second panel

when the second panel is opaque.

[0006] The invention relates, in another aspect, to a multi-layer projection display
including first and second panels separated by a predetermined distance, wherein at least a
portion of the first panel overlaps at least a portion of the second panel. and the first panel is
disposed between a viewing location and the second panel. In addition, each panel is
configured to become substantially transparent in response to application of a first voltage to
the respective panel, and further configured to become substantially opaque in response to
application of a second voltage to the respective panel. The display also includes a controller
configured to cause the first and second voltages to alternate between the first voltage level
and the second voltage level at a determined frequency such that the first panel is
substantially opaque when the second panel is substantially transparent, and the second panel
is substantially opaque when the first panel is substantially transparent. Further, the display
includes a first projector configured to project a first image onto the first panel when the first
panel is substantially opaque. a second projector configured to project a second image onto
the second panel when the second panel is substantially opaque, wherein the first image is
visible and the second image is not is visible at the viewing location when the first image is
projected onto the first panel, and wherein the second image is visible and the first image is

not visible at the viewing location when the second image is projected onto the second panel.

[0007] The invention relates, in another aspect. to a multi-layer projection display

including first. second. and third panels, the first and second panels and the second and third
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the light source, so that approximtely 3% of that |ight reaches the
viewer. The light source is therefore operated at hid intensity to
conpensate for the light |oss, and existing M.D s consune significant
enefgy and produce significant heat. [0005]In one aspect. the invention
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projector configured to project an imge onto one of the panels when the
one of theyoganel Shi hverisiraBidsah ¥ HpdEtSpedttoadalithidior dispieyihgageailtpr oj ect ed
onto the one panel is visible, and no inmage is visible on the other panels.
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oper abl e _
second panel and the first panel is disposed between a viewing location and the second panel.

The method also includes a controller causing the first and second panels to alternate between
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pl ay a gane of chance. The gam ng machi ne includes a val ue input device
capabl e of receiving value, a player input device operable to place a wager
on the game of chance, and a val ue out put device capable of outputting

val Ue associated with play of the gane of chance. The gam ng machi ne
further isnistancelsy @panud 4rid-subgtaniafy opesparenrstaiéss b dyterniihed fle@ieha@y suahdhaides
first and second panels separated by a predeterm ned di nce, wherein at
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first pangl.i ki i | ' ' heliidrage
ont ot ho. BeSRe e il R RS LR R E oA B e Tasr e

[ 0010] Enbiheliprogastes. Ghe sdeend panehis disposedipetiveet thd dirst pare! exdithplpeoieaswsr dhehan t wo
panel s, | tiple projectors, .differ lacat i-gns, f roj .. and/ or

mul i pi o Tisbbe e @A T Rnfonsa Sichither 9B of SR peler RO BZ) B e

[ 0011] Var joeationalibedh thepikse alhicadridgpasels anthe pedjectte. dhepwijecrieconfigtraé to

followi ng features. The | e projected onto the first panel is.visible at
the Vi ewt PG UEA TS RIGHE FNEPIRLG B IS s, B REraeE HED CERE T eie el , - and
the | mageg peQh@Fl ednatdr. Lh@ S ea2RGDrHRael ohtd the etdtdgand] i$ ficibld £ eny

| ocation when thé image is projected onto the second panel. No inmage is

vi si bl e oweving lecationthroihdbe terne!trehen ibgrst gangkis pehstaptalbitaseaients i Pt
panel , ang,\ng,q JRGHG 'a§el§/§ar§' Qéiﬁor%a_ls_%%ecpét'arl% o@@i@ﬁ ;?a‘é\é‘ég@roffnnﬁe VTRGE 1S

projected onto the secon anel . irst pane ' .
location through the first and second panels to the projector. The determined frequency is
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sufficient to cause the images projected onto the first and second panels to appear to a human
user as a single image that includes both of the projected images. The determined frequency
is at least 60 transitions between the opaque and transparent states per second. The controller
is operable to cause the first or second panel to become substantially opaque by applying a
first voltage to the first or second panel, respectively, and further operable to cause the first or
second panel to become substantially transparent by applying a second voltage to the first
panel or second panel, respectively. The projector is configured to project a second image

onto the second panel when the second panel is substantially opaque. A second projector



positioned such that a line of sight passes fromthe view ng |ocation
through the first panel to the projector. The second panel is disposed
between the first panel and the projector. The first and second panels are
positioned such that a |line of sight passes fromthe view ng |ocation
t hr ough tcbefiduirgdstt peojett 8 eeond inpaeens the séched pane) whinahe séfhed pane] iect or i s

configured to project the inmage onto t first panel through the second
panel V\héﬂ’sfaﬁ‘é‘%?e%ﬂﬂe'pﬂﬁedrStipgojgﬂBrs‘Pﬁﬂ%?gé’ﬁ%}otpfdg?%ﬁyag f'],qa%no(?&{ & i mge
proj ect ede @At atdd R heLHeRELoRAP@RIe! IsSubdtaitaligopdque.he viewi ng | ocation through
the first panel when the first panel is substantially transparent. The
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projected onto the first and second panels to appear to a human user as a
si ngl e i rseRpEatethby a fisenepdand Asimategteryerd PAceRd FgnsPaicgeRatesii@ er m ned
frequency. | itd 1) riddasrapent
st ates pg}équﬁg’nédg?%ggg)gﬁglra’gﬁlCgéra&)e%azdnggﬁeér/\lgﬁregtc{hgooggﬁ@g%taﬁggfi rst or second
panel t o bodclrmesiblebatdnnéaablyyevep duueh theyappiciialy abierpatingtbepwsicn AFEeRI8T t he
first or sgg%ﬂld anFI. respectively, and further operable to cause the
first or % érg%’fﬁesl to beconme substantially transparent by applying a
second voltage to the first panel or second panel. respectively. The

pr oj ect or[00B3] conTheyurmibtha featopeotd alvervegsn df thapirsevmmgnti¢rewseredqesepiafel

when the . is substantiall . et
cont i gur di A b Bape PeRgReMeedon br P B LR TAPREREPRNE Rirss. <cona

panel i s subistiaptdi@lblyyvagpaacsnpldhiee princgilesufohedatations configured to project
a bl ank image onto the second panel when the second panel is substantially

opaque. [0012] The i nventi i I f fol |l ow ng

advant ages. One aspect W@%ﬁ@@ﬁﬁ@ﬁ Q%érl dg)g%n\ﬁlml&[%l e overl appi ng
panels. Since the panels are overl appi ng and separated by a di stance, and
al t er nat [obef)weeRigopadustranda twoalaggarenttictddpdy intcardanghwith egbeioynts e. g.
60 Hz, parallax is created and the images on both panels appear to the eye
to both B WS G¥HIUENsi nul t aneousl y, even though they are actual |y
alternating between the nearer and farther panels. [0013] These and ot her

f eat ur es [@@oosjadvBizs.agesdaiC drb@miigediagrams filvsmatingnransitibnsthetvpree spajuednd n nor e
detail in the follow ng specification of the invention and the acconpanyi ng
figures. WHPRHCH SIARSHR Sheardapsy W%@Od&%?fgﬁhe PWENUS® nci pl es of the

i nvention. BRI EF DESCRI PTION OF THE DRAW NGS [0014]Fig. IAillustrates a

t wo- | ayer jopL@) ecFiQn ildissataymuni-Rea@taiacnan didpldy ieatroeanenysh embodiments

of the invention.

[0017] Figs. 3A-3C illustrate controller configurations in accordance with embodiments

of the invention.

[0018] Fig.4is a flowchart illustrating a process of controlling projectors and panels in a

multi-layer projection display in accordance with embodiments of the invention.

[0019] Fig. 5A illustrates a three-layer projection display in accordance with

embodiments of the invention.

{0020] Fig. 5B is a timing diagram illustrating transitions between opaque and transparent

states in a three-laver projection display in accordance with embodiments of the invention.



of the invention. [0015]Figs. 1B and 1C are timng diagrans illustrating
transitions between opaque and transparent states in accordance with
enbodi ments of the invention. [0016]Fig. 2 illustrates a nmulti-|ayer
projection display in accordance wth enbodi nents of the invention.

[ 0017] Fi glmlBA- F@si 6A usd 6B tildustratetnmoti{laer m@mﬁilwlaﬂa)@d@vmgt\mnr@mm@ W th
enbodlnents thehlnv tion %0018hF|g 4 is a flowchart illustrating a
process 8% fer?ﬂt FIHBOAS‘P’ST%{?{ ¥ VSR banel s in a nulti-layer projection

di splay in accordance with enbodi nents of the invention.
[0022] Fig. 7 illustrates a multi-layer projection display having angled panels in

accordance with embodiments of the invention.

[0023] Fig. 8 illustrates a multi-layer projection display having angled panels and four

projectors in accordance with embodiments of the invention.

[0024] Fig. 9 illustrates a multi-layer projection display having intersecting panels in

accordance with embodiments of the invention.

[0025] Fig. 10 illustrates a multi-layer projection display having angled projectors

directed toward a single location in accordance with embodiments of the invention.

[0026] Fig. 11 illustrates a multi-layer projection display having projectors directed away

from a viewing location in accordance with embodiments of the invention.

[0027] Figs. 12A and 12B illustrate multi-layer projection displays having substantially

adjacent panels in accordance with embodiments of the invention.

[0028] Fig. 13 illustrates a multi-layer projection display having panels located between

projectors in accordance with embodiments of the invention.
[0029] Fig. 14 depicts a gaming machine.
DETAILED DESCRIPTION

[0030] While the present invention will be described with reference to a few specific
embodiments, the description is illustrative of the invention and is not to be construed as
limiting the invention. Various modifications to the present invention can be made to the
preferred embodiments without departing from the true spirit and scope of the invention as
defined by the appended claims. For example. the steps of methods shown and described
herein are not necessarily performed in the order indicated. It should also be understood that

the methods of the invention may include more or fewer steps than are indicated.

[0031] Device functionality may be apportioned by grouping or dividing tasks m any

convenient fashion. Therefore. when steps are described herein as being performed by a



[0019]Fig. S5A illustrates a three-layer projection display in accordance
w th enbodi nents of the invention. [0020]Fig. 5B is a timng diagram
fllustrating transitions between opaque and transparent states in a
three-l ayer projection display in accordance with enbodi nents of the

i nvent i osingle @024 |- gessinsﬂé\pamdr g8ningimshimat lendidld deviep@senyen) thestepsn

di spl ays havin cto I n.accordance, Wwth enbodi nents of the
i nvent i oM™ d’é‘i’%}aﬁmg qrﬁgflgép&tlg ev 17 LYSE VD) ecti on di spl ay havi ng
angl ed panels in accor dance wi th enbodi nents of the invention.

[0032] Fig. 1A illustrates a two-layer projection display 100 in accordance with
embodiments of the invention. Two panels 102. 104 corresponding to the two layers are at
least partially overlapping. so that a line of sight passes from a viewing point 132 through
both panels 102, 104 to a projector 106. The projector 106 that projects images 120. e.g.,
graphics images in bitmap form. which are received from a controller 108 onto a first panel
102 to form. in rapid succession, a first projected image 112 on the first panel 102 and a
second projected image 114 on the second panel 104. The images 112. 114 appear at
alternating times because the panels 102. 104 alternate between transparent and translucent
(i.e., opaque) states so that the first panel 102 is transparent and the second panel 104 is
opaque for at least a short period of time before the panels transition to the complementary
state. in which the first panel 102 is opaque and the second panel 104 is transparent for at
feast a short period of time. The panels then transition back to the first state. in which the
first panel is transparent and the second panel 104 is opaque, and the cvcle repeats, so that
only one of the panels 102. 104 is opaque for at least a short period of time before the
transition to the next state occurs. This two-state cycle repeats as long as the display 100 is in
an operational mode. Each of the panels 102. 104 transitions between the transparent and
opaque states, and vice versa, in response to changes in voltage levels applied to electrical

terminals 101. 103 of the respective panels by the controller 108 via relays 109a. 109b.

[0033] As a result of this alternation between transparent and opaque states. the projected
image 112 appears on the first panel 102 and is visible at the viewing point 132 when the first
panel is in an opaque state, and the projected image 114 appears on the second panel 104
when the second panel is in an opaque state. The panels 102. 104 alternate between
transparent and opaque states at a frequency that is sufficiently high to cause the alternating
images 112. 114 to appear (at least to a human viewer) to blend into a single image having a
three-dimensional appearance when the viewer’s eye 130 is located at or near the viewing
point 132. The three-dimensional appearance results from the difference in distance from the
eve 130 of the first panel 102 and the second panel 104. This distance, labeled Dpaneis. €.g..
1. 2%, or a value of similar magnitude. can create a paraliax effect. so that. for example. as

the viewer's eye 130 moves parallel to the panels 102, 104. the image 114 on the farther panel



[0023]Fig. 8 illustrates a nulti-layer projection display having angl ed
panel s and four projectors in accordance with enbodi nents of the invention.
[0024]Fig. 9 illustrates a nulti-layer projection display having

i ntersecting panels in accordance with enbodi nents of the invention.

[ 0025] ru .04 BPpéard mémoae bs shigmil gneatbayisranpasotperctheolmaa¢ oplthy npaivirang Hitgl ed
projec o i rected towar gcatian | r t [
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images, e.g.. a different image for each panel. so that the image 112 is different from the
image 114. The parallax effect is described in more detail in the context of a multilayer
display (MLD), in which multiple liquid crystal displays produce parallax. in, for eXample,
U.S. Patent Application Publication No. 2008/0113745A1 titled “Separable Game Graphics
On a Gaming Machine™ having serial number 11/858.693, which is incorporated herein by

reference in its entirety and for all purposes.

[0034] The display 100 is enclosed in or covered by a casing 140 and separated from the
external environment by a transparent barrier 142, such as a sheet of glass or plastic.
Example applications of the display 100 include displaying images for reconfigurable
buttons, as well as other images, on electronic gaming machines. In electronic gaming
machine applicatiohs, the images 112, 114 may include text and graphics for the buttons,
game art to be displayed on the gaming machine cabinet, and the like. The casing 140 may
be, for example, part of a cabinet of an electronic gaming machine, or a button of an
electronic game machine, or the enclosure of any other device in which the display 100 is

used.

[0035] Other variations are contemplated, such as positioning additional projectors
between the panels 102, 104 or between the viewer 130 and the first panel 102, projecting a
different image from each of the projectors, non-parallel panels, three or more panels, a touch
screen and/or a haptic feedback device on the glass 142. Some such variations are described

in more detail below.

[0036] The panels 102, 104 are made from material that varies in transparency in
response to changes in electric current, such as, for example, polymer-dispersed liquid crystal
(PDLC). which is available from Sager Glass Technology Co. of Beijing, China. The PDLC
contains droplets of liquid crystal uniformly dispersed in a flexible plastic film. When no
power is supplied to the film. the crystals scatter randomly and diffuse incoming light in
many different directions, and the light is not visible through the film. When power is

applied to the film. the crystals become aligned and the film becomes transparent.



adj acent panels in accordance with enbodi ments of the invention. [0028]Fig.
13 illustrates a multi-layer projection display having panels |ocated

bet ween projectors in accordance with enbodi nents of the invention.

[0029] Fig. 14 depicts a gam ng machi ne. DETAI LED DESCRI PTI ON [ 0030] Wi | e
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are desch her as being p
example, while a PDLC device is ordinarily elther transparent or opaque. SPD’s and

electrochromic devices can have varying degrees of transparency. opaqueness. oOr

transiucency, depending on the applied voltage level.

[0037] In one example, the projector 106 uses a light source 122 to project the image(s)
120 toward the first and second panels 102, 104. The projector 106 receives the image from
the controller 108 as digital data, such as a bitmap or JPEG format data. The projector 106
may be for example a pico projector available from 3M of St. Paul, MN. The projector 106 is
positioned at a distance Dyrojecior. €.2.. 17, 27, or a distance of a similar magnitude. from the '
second panel 104 and is oriented perpendiculérly to the second panel 104, so that the
direction of a light beam 124 projecting the image 120 is substantially perpendicular to the
second panel 104. In other examples. the light beam 124 need not be substantially
perpendicular to the second panel 104, but is at least projected toward the second panel 104.
Thus, the projected image 120 appears on the first panel 102 if the first panel is substantially
opaque. e.g.. 99% of incident light is reflected back by the first panel. and the second panel is
substantially transparent e.g., 99% of incident light passes through the second panel. Thus.
in the illustrated configuration of the panels at a particular time t; the projector 106 projects
the image 120 through the now transparent second panel 104 onto the first panel 102 to form
the first image 112. A viewer 130 looking at thé first panel sees the projected first image 112
on the surface of the first panel. At another time, t2, the first panel is substantially transparent.
the second panel! is substantially opaque, and the projector 106 projects the image 120, since
the second panel is substantially opaque the projected image 114 appears on the surface of
the second panel, and since the first panel 102 is substantially transparent, the image 114 is
visible to the viewer 130 through the now transparent first panel 102. The image 114 is
visible to the viewer 130 because although panel 104 is substantially opaque. it is still
somewhat translucent such that image 114 projected onto one side of panel 104 is visible to

the viewer 130 on the other side of panel 104.



single device (e.a., a single printer, gam ng machi ne, handhel d device or
server), the steps may alternatively be performed by nultiple devices and
vice versa. [0032]Fig. Aillustrates a two-layer projection display 100 in
accordance w th enbodi nents of the invention. Two panels 102. 104
corresponaizsp t dn bheem\mjillnalyteﬂs caneolir 108 asusnpssrthe siighals tvibe Itfa‘mliriahgmlso t hat
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onto a first panel 102 to form in rapid succession, ng first Bé
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of time. The panels then transition back to the first state. t he
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cycl e reppadie wikd atshhdhl i9applicane of the panels 102. 104 is opaque for at
| east a short period of time before the transition to the next state

occurs. This two-state cycle repeats as long as the display 100 is in an
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appears ori the secon ane 104 when the second panel is in an opaque
state. Theanspaeit svhe02he \vaaoahlt he manénalret We f3 isr s pamerst athbecopaguequst at es
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| ocated at or r e vi int 132..The ree- di nS| nal. a rance
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102 and thge spcMRAoRARElceddddo sWhtkiS 1ot 8dsaBE Qateliahigiied tdh te ﬁinﬁl 10]1 ]GB andor a

value of sinmlar nagnitude. can create a parallax, effect

exanpl e, Hs fméh%llt%é%"ebl(éyéo‘i%d?ﬁw}@sdeﬁé[%ﬂ?@l g tt‘ﬁ%gfﬂ%‘n@lcg’ s d’?on 1%4 t he
| mage 114re9£bn%@%n]cea51{ hl%rllcﬁﬁdﬂ'%tystal material in the panel and is referred to herein as a
transition delay. The transition delay for switching from the opaque state to the transparent
state can be different from the transition delay for switching in the opposite direction (i.c..
transparent to opaque). The opaque to transparent transition delay is referred to herein as tq,
and the transparent to opaque transition delay is referred to herein as fr. Example values for a
PDLC panel are t;=10 milliseconds and t,=2 milliseconds. Other types of panels may have
larger or smaller transition delays. These transition delays can be taken into account by the
controller 108 as part of a calculation that determines when to apply voltage to the panels to

achieve a desired switching frequency or period, as described in more detail below.

[0040] In one embodiment, the controller 108 applies voltage to the first panel’s terminal

101 by establishing a connection, via the relay 109a. between a power source 110 and the

10



104 appears to nove by slightly greater distances than the image on the
near panel 102, thereby creating a three-di nensi onal appearance. |In one
exanpl e, the inmages 112, 114 are both the sanme i mge. and the

t hr ée-di nension effect is produced primarily by the di stance between the
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100 i s emciidemdfriguenny. covered by a casing 140 and separated fromthe
external environnent by a transparent barrier 142, such as a sheet of glass
or plastic. Exanple applications of the display 100 include displaying
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Chi na. The .PDLC contains droplets of liquid crystal uniformy dispersed in

a flexible plastic film Wen no power is supplied to the film the
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X
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fabeled tsignaiup. Which corr¢sponds to a transparent switching voltage. i.e., a voltage reaching
or exceeding a threshold for switching to the transparent state. Transparent-to-opaque
transitions 174 are shown as a set of horizontal lines adjacent to the opaque state on the right
side of the transition, and occur at times labeled tgignaipown, Which corresponds to an opaque

switching voltage, i.e., a voltage reaching or falling below the threshold for switching to the

opaque state.
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10037] I n one exanple, the projector 106 uses a |light source 122 to project
the image(s) 120 toward the first and second panels 102, 104. The projector
106 receives the image fromthe controller 108 as digital data, such as a
bitrmap or JPEG format data. The projector 106 nmay be for exanple a pico
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32V, and gupsRnkilRNGraebdradeord- 175M mithicebndseans that the panels 102. 104
beconme transparent when the voltage at the termnals 101. 103 is 32V or
nore, and becone opaque when the voltage is |ess than 32V. The worki ng

vol t age 0f0045)V sheuwhtbobmeappiutieds aliat tshewh en riigal B,1i@ 1wlfior tHO8nsftn waged ong
as the panel 1s to remain transg’%\rer} . I\{?r voIl ag{g iﬁeélnecessargS WPEH’Ehe
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time that pta8 v aleti368iiR eERE of theBMbAMahel Badasbwedr, st fiitieering effopl hedbd o a
t erm nal Ep_l. 103 and the tine that the panel 102. 104 reaghe§ tghe desired
state. Thivisitl¢ gethgeliewying dodseedspda rendl pledidrradtion swtepf! 8¢ mad 118G pf dhe
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delay. The transition dela for swi t chi ng fromthe opaque state to the
transparent state can be different fromthe transition delay for sw tching
in the opposite direction (i.e., tranﬁparent to opaque). The opaque to
transparent transition delay is referréd to herein as td, and the
transparent to opaque transition delay is referred to herein as tr. Exanple
val ues for a PDLC panel are td=10 mlliseconds and tr=2 mlliseconds. O her
types of panels may have larger or smaller transition delays. These:
transition delays can be taken into account by the controller 108 as part
of a calculation that determ nes when to apply voltage to the panels to



wire 103a that leads to the first panel's termnal 101. Simlarly, the
controller 108 applies the threshold voltage to the second panel's term nal
103 by establishing a connection via the relay 109b between the power
source 110 and the wire 103b that | eads to the second panel's terninal 103.
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timng diagrams in Figs. 1B and 1C illustrate which panel is visible froma
viewing |ocation 132 as tinme passes. The vertical axis corresponds to a
line of gqoede] thfipugh dlusrasscgdigi bewedn tlive opamvel &nd102pspaBAL siates awith

particul ar tinme, the projected r an

bpen (1. drnsitipaAsiags hashf o gt Bacuale TRl uh g O PRaREhe o Y

the vi ewtfbﬂsﬂa@&t@-tsiaﬁk@ rfieiiaed e pPangl- (1QRe.a)) anifitsejordt. oThb@bawetsteespanel

104. The opaque (i.e., black) states have images ro ected tri&gon %{ the
e

pr oj ect orlongss tharrae figpasnhiiaice 8¢ dipt SHRpYHPhEa b&&u‘@ YRMeBay P

there is A6lk8Rfhe WeIWihe BlcatidinB320fSideQhire fafeOB RREME dI&H IThePoRAde frodDdet O t he
opaque state. Tfransitional states 172, 174 occur_in response. to voltage

changes adewiegdedatient ! Zhoviee womtcrrelé)éeethet@amp& of FAZ. 16 ARFIBANSBIOR SHS FAr ent
transiti ons fafte] S ! LigOMcaliod 1 eSnddiiAGRRE db& hde
opaque st'd eb%@tiapageldlrbg\égg%?‘&a?]mt%ﬁraetg%fa VTled tsr‘oenal Upnwhl h corresponds to
a transparoemt ﬁmtﬂknmgmvmhtt&ge:;xampe theatrwbal‘agestmeaaﬂhllrt‘gﬂ@tm%&@eécdllﬁg a
thresholdf to the transparent stat Ir .

transiti o‘HQ ?‘7‘&" araé‘ tﬁg\ﬂlﬁaoéf Solg &t or?nzeonth ltﬁ e ﬁ%gaﬁ(g{ gg%}nst 81t %Rfﬂ
opaque st@kgrRR dnh@ergagéitwisiled@e @fhet Pend fansisparen, Iarmhomecmmb@chmbmtmh

| abel ed t _s| mal Down whi ch corresponds t&)a ﬂ opa% % tchllng vol t age,

i e., a vOPAAYBITEARTGAGSAE 1355 Iof Hgerediodly MRS P R3BF!S'swi t ching to

t he opaque state. [0043] The controller 108 causes these vol tage changes,

t hereby i Ierrentrn the timn attern shown in Fig The yler
108 changWb4The bl tadlosaplst oot pire WEREIT Srlhels dporamieante o
produce achsMintms 6f @PRvextidHat & showwah Fid)2( Bueabodimgntroah ha\azemermdmb::rnofbot h
panels. In one exanple. the control]er changes t he applied vol f age at a
desired fpagliently onepagel begue ppaqus weile thires} 04 5Py 5ol arNfsN('BL18.°7 ns) .
Hovever, asy %ﬁ&ratep ;gjafngilg%}’eem pRANehS a3y &nd bREE bikn2oke] ﬁ)’aﬂdﬁr@n ang t,

bet ween application of the voltage needed to change states and actual]y
beconi ng Mubatspartitaiahgis anedm dpaveemprogactos gag aed OlPaqut danph@0q puchtfgat projected

substanti al | e sa t H 6 LrRgE 4 nds

will r esug‘ta"?/hi‘gpatsreéﬁgﬁotlggﬁ “\é%trg“y p@e%’l‘\s,\eg@naﬁ;ogc opaq u%ﬂa{tﬁ%’%tzrg g%p rpa ﬁ&ost ate
of td = tpaddi bbé,Secanasby Aepanes0.wi Displa 290 hodneudusbshaiier 220 ynd pawspar ent
or substanti al lé opaque every D milliseconds, as shown in Fig. 1B. In other

embodi mentr°’HE- opaque-to-transparent transitions 172 can be either faster
or slower than the transparent to-opaque transitions 174. as is the case

f t |east t t
appl Lod GBHST D Higs pectonps s v sSur e Rt dt R AT 1 o)

tr) befor gcdohBinRanih clBSDMESS satmstrmm.ar.l Figopaghey sahattfbatrhsqaa}aems a sTitgls
cycle repeats as long as the MLPD is in operation.
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[ 0044] The transitional states 172, 174. 176. 178 of the top panel 102 are
partially opaque and may partially block the view of the bottom panel 104,
$o0 that the bottom panel 104 may be partially visible at the view ng

| ocation 132. In the timng pattern of Fig. 1B. the bottom panel is in one
of the timasidp bnalsr)bvai @BC@BQanelwdlffE%t timgg and with psduastion if I3 iPR&nSame
times that the top .on ) t can
be seen DBYMERL Y g‘ln gn[ﬁ 8 r? a%eﬁ an\g ? %esfhfmg?hatt {n{ oé)nﬁt@ lIrsaﬁ]tsr?’%t ?ﬁaeﬁstat es
172 and 18dges 2l b&disphyed. I’bnel’dﬁ dariapmet. anamldesclmabeml ofbotimge unhe between

~ opaque-t o- cI ear tran5|t| on takes nore cl aque,
transi ti eHelmgpf s Ragelsiates. tl%i% i a}?‘i’é’isttf‘?frfg‘?@”wa“teif FO ’Sffﬁéfiné m?% FH P and

the td t rd?s‘ﬂ%'v&d QRS of QAL ParlR® dnd WitiDa dhRtivh @ED tilkdnunih Setiweer baﬂﬁ)lgtdfahs to

illustrate the | onger duration of the td transitions, In thi le. if

the specipehedaparandvith the fipg and irdgaesasoyoiestgd pato fhe fiis) ‘T‘rldstglfgﬁﬁf? SENA tr is
2 mllis a SoPHRRE 3RLde@ ot He QRAGHE tHeQEcdRd ahd fouk@ panels

mlli secgﬁggb%emg g@&ﬁgggﬁg s su[j)sta??t |pa(¥ey transparcent afor D ptd =10

m | | i secaydsecdn@@apddior. enbodi ments such as that shown in Fig. | B. in which
the transition states overlap, the transition tines should be sufficiently
smal |l se that a human viewer is unlikely to perceive the transition states

of the bdﬂ@‘t?ﬂn peﬁigl4 ii@zﬂowqbv@i)bxrsvatal 23 Aredesy ¢ “Ef’ll“é%?mdwrb%“dﬁaé‘fﬂlﬁl“éaat t he
Vi ew ng. tion 132 182 angheld84 of
the bott di¥ a‘ef prftf% é‘sﬁa’p P?&A@@ﬁ:ﬁlﬁoﬁﬁh&#ﬁ% go@ggﬁ'c?t oo ng

i mages. Tﬂi@]ﬁﬁorp&’nﬁld&ﬂpla} peobmcrantbleajnsrrmngqhbst:@[tsekmaszoaﬁﬂj"%QA t@ifle 8458 3ot t om
panel can nt| al Ly i.Si r hs ition
Craes 1RG0 3 Blesy Fa o plinel b eitieliet GReE 0% WAL At AR L0
the tr ansdo?r'e%n@stt@ttﬁése]e%gedafﬁdell@%eﬁﬁﬁémﬁ kb@:tkt@m papeliectan thzt gorrdsBondsftot he
transition states 182 and 184 are parti géely cl ear a]éeﬁroh%a ?q)lécrﬁagﬁé may
not form®Bn sekecharas! HurisHECEhIL ePrersh B A X

proj ect OrA}?prbﬁrgﬁt ddiby %géhstfiaﬁ tiRakdldcadd M\dch@@rpahé’lﬁﬁ&l tdre@inddaitesiod 208nd
174, resulting 1n flickering, or less distinct inmages, or sone other such

ef fect. |Blooné!lexatsgbethe apPoprEtpdisripy nayodaé@dhf‘eseﬂ%&ﬁ%aﬂ@ﬁtpa@fﬂs e
graduall)p S 4“‘&%%%‘%5 Qfatpﬁéro e%tlng &E@Q@E\%‘fgm ha)srbe@n BOLLil R84, Of 2 bbRl4iRASI tion
time. In ok er ‘exanp [5 from opaque to transparent or
vice ver saqmermmllmrekepelaéd etf ctelaenenorl rsenott ansting. dlpch el # deitipias ransippserf.
[0046] Fi g | ustrates c iStates
With tr ang]i:tsefcl: %ijl paagl tg& &rap reH ¢ at t%uf:ncp ofttﬁg§eﬁ&?e%3;§nﬁ§%s 21 ﬁ%%cal ned
for D m | hisspapndsraastot betﬁermspafeem astoph@e swaé at thieread offcnlne ﬁ):x—t plackels tr
(i.e. D) mlliseconds. The %)%‘gug states are |onger than the transparent
states sodigay Pariedrasdbiqsk 448 s¢l £ NeH@2BYt t om panel 104 are not visible at
the view ng | ocation 132 Since there are no partially clear lines of sight
fromthe view ng_] ocation 132 to th ect or exa Fig.
1Cthe t 195G {7 Bl snileEies dvsta B %{Fﬁcé'lonlfliig%‘r 5 h 4 \2}?‘:8:%‘ Q¥'tht he
view ng | gegddifEhid 82 the@Reknkibh.CKBE IGO0 MofudSCHBEe. st&‘@n\ﬁe‘hﬁﬁll) STAREAnot her
exanpl e, the transparent state can be maintained for ?econds la\nd t he

opaque st atdeSEAREbeeash steteeinelading; thige tpapels Phhs1 (% ghe d\@‘I‘“a‘y%r e taB SnlgPara
occurri ngo@e’?la E RAME! 2 MY (gfeslothlﬂﬁas%swm Ran&lerisa8 b AASRAHERAE 550 ﬂhr(ﬂlﬁﬁtt}ﬁter

enbodi nment, opaque and ttansparent state lasts for a period of D
mlli secopmlsonatpmwpt@'a:rlél\shlcf[ sowqrmogtrolzoﬂa qongeleitsd8. dhadisplay Py yalso

proj ecti Ognc oseg) (}/r c%\O/eQCA Q\ g%gsﬁ){od?ﬂcﬁls‘{\ﬂ ce d0 represents the distance between viewing
point 550 and first panel 504. Distance di represents the distance between first panel 504
and second panel 506. Distance d2 represents the distance between second panel 506 and

third panel 508.



enbodi ments of the invention. As shown in Fig. 2, an enbodi nent can have
any nunber of panels, with one panel being opaque while the rest of the
panels are transparent. In Fig. 2, 0 to N transparent panels are in between
a viewer 230 and opaque panel 206. In addition, O to Mtransparent panels
are in bgiosepn fropeoct o2 222 disthnopalduavpariem 206 gaut iRaendriojoeicried! beam

224 passes t tr e nel.s 10 a 2 to .f rm.a mage 228 onto
opaque pﬁﬁ@F“‘gﬂgﬂp\/ﬁoém lb{btg\fgzk}ﬂéf 61 0&61 gebe‘fb]o) PSS 'rrfelﬂheglénsa ,
control | enaZ23. andive@Wem &atbee 3240is sii3QABhIN f&pendfuBEtd thk disitd pdnel 508.

control l er confi qur ations in tables 310. 320, and 330 in ac rdanc W th

embodi meRraest 3 RepioifgBnighbheans §09% FAIsmsna2d iararidfucesssigr PRREESS? éStS| ngl e
| mage C%ﬁ&&# SBURA R 6RPA0E!a Hoofl Pffo?erc@etlmfabsfrmAa@adon%atnbl 806,

duration time units between cycl ing of the panel states
shows t hatd hohird hrogestqsaimeks IMiTdeond pdnee peht T“hmigﬁs M (e, divhﬁﬁé%/é‘dd one

O ern, RFRe A0Skl BB ARl hdd BRI R BRLICAR, SYE LY ph L he

panel states or four panels, four different inages can
be di spl ajtedate caguential Baehwqeanahspacndand ¢paqae stameafqrmmm'stantaam UM thsl,

bet |1 t at d the f t
or of oct edv oo pes P FED SR Blef % afars by e ol SRR vl AR ES

second andndiowahditionREE Shddhoit Be§edtisinii@e t heorssampit, aﬂdmf glvet hnqsmefml Eheby a
second projector. [0049]Fig. 4 is a flowhart |IIustrat|Qggﬁdp ?§ ss of
dist Bsp

cont r ol | isHeTpry} detin ST Adid- ﬁﬁ?’f@lt%e imppeg A GRS isRFaiectd gja PHY in

accor dangg. WildN£eP96N. MRLS irOthe thfie IRMAPk! Bffer alhEasPRRBYS pelSPbLEAY the and
di spl ay periods can be determ ned by consulting a configuration table such

as those ssHtowriransitiphgioto SPABIE. wherd s impemBYIACE2depwisctd Vit lightherm 402,
Next, an | &%orkcpgénep%d’ %‘ﬁ Qtﬁ?m He Een‘l’? é)?dl %]eclﬁerp rl@igt ﬁrﬁ)tﬂeq‘gl%ﬂ Bér%@l Gt

bl ock 404™ tor tha correspon ds to the se ecte panel is instructed
t o proj eatmd hhae bysege tfaosiiansttheS THelfte). )whate Bieoolaga OBIA Gplpisoppicetce Vire gl

peri ods for t sel S t ne £ Bl ock
920 wai ¢ S PR GE B PR 20 KA Ther RS Forer HE e tanr LS e,
panel s t arbppse anBbnglke 412s.ded eicavaes i fesbdﬂeepj’ﬂjaegﬂslnomoldilgs palva!y; apylsadem has
been deactivated, or a deactivatjon req F (51a g e rece h

Hoact | vatth SHF SRR IR 1o M JOIEOMIF 10 B 0BG 4 Pafird e ing pease

sel ect ed \pANGhichQnR khAMSRAMRRE iShAlR: &tly sBRicBRdpRbiblehehssldecinedhipmar! ' s
di splay period, block 416 initiates transSition of the next panel to_ an

opaque stsstematycienshrewah dffereniestaiesgan parederad @i wFhkgyepery enpverifl B K 418

selects th OJFig. 5Aillustrates a three-layer projection
di spl ay %%ﬁ%%%gggﬁrlggmée%ﬁt h enmbodi ments of the invention. The display

500 includes three states. STA 1E1. STATE2. and STATE3, each state
i ncl udi ng[r| 52;] %%@%en?@@sterﬁgélté"@f &mEﬁﬁseco%ﬁou@@%chRﬁe{t é)‘aﬁ’éﬂ ¥04 and
g at

over | appi ine o asses froma viewer 548 at view ng
poi nt 5503(16mromgh\snafmt p'dnlelpsn¢lc§0§ lpppﬁ}qect Jhissalpwapr hejvéewen ddf at sispins] of a

control! efolfo I dhdRLAK 05 iier 03018365 35806 o e CRYGHEL. PY AQERAST NG

511. Di stAhte represen dnce bet ween Vi ewt ng pol nt 550 and
first pangbjeb@d.onfd ﬁzmhses d&ﬁerr&;nn@stemtsh;on eriati sf ameethbeysieerirahkitists, panel
504 and second neI t anc

second paﬂ@P"lBé 130gs 'tlpm ngtoptgﬁgﬁmegdg/ contrglrle(?sa‘]:){)]t1ntotsrt%"Ic]i:jZ.St ance between

[0053] In one embodiment, system state STATE?2 is configured such that panels 504 and
508 are transparent, while panel 506 is opaque. This allows for the viewer 548 at viewing
point 550 to see through the transparent panel 504 to view image IMAGE2 projected onto
panel 506. Image IMAGE?2 is projected onto panel 506 via light beam 519 projected by
projector 512 through transparent panel 508. Aﬁer at least a short period of time. the system
transitions, via changing voltages applied to the panels by controller 510. into STATES.
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[ 0051] Proj ector 512 is a distance d3 away fromthird panel 508 and is
oriented perpendicularly to third panel 508 so that the direction of |ight
beam 609 projecting the imge | MAGE3. received fromcontroller 510, is
substantially perpendicular to the third panel 508. Projector 512 projects
| i ght befi954509 In biO¢mixgm&RIsystemr st § TATES s sordigurefi spehi thyt rangls 58¢ and
projected imge | MAGE3 on panek.508 ) r.Qd [NMAGE?Z on
panel SOg(.)é EN raé’s‘f%%d“%rleopaeng é%ﬁfsn%ﬁguﬁ'%& log\ﬁo%gﬁ{gﬁq%\b%%%aé%%es

| MAGE3, BpORGER tanidw iMAGE IM Adiplepojeated adnte paret DO lsmgadMiri@ll sipreiscibcause
t he panel s 508, 506, and 504 _alternate sequential etween tran nt and
opaque sf’&tf’élé‘“?l@%ﬁivl‘?gl'%g‘faérh?ﬁ %rf’ée,&te%%%l ?Ctgﬁ&%éé‘?‘l)ugmHaﬁ?ﬂ?ﬁan%g%?]&esystem
state ocgm 804 Nficrtar I@ASE sHRNSHRAOE 0P Eifrie0 theOdysttinnanbigib ey, @id dangagebisages
transition into the next sequential state. For exanple, at any given
nonent , epriedyathemang!s by ¢patrofergtATint SThEEle t he i mage | MAGE3 is proj ect ed
via light beam 509 onto the third panel 508. Then in the sane exanpl e,
after at |east a short period of tinme, the systemtransitions into STATEZ2,
wher e t hd005Fhge higREes ajtigring dpgramdfusiagng F@ﬂﬂ“oﬁéE]W'Sﬁ@%ﬂ?%a@é%?ﬂﬂ“ﬁéneI
506. TheRugkiihla thfée-tlzﬁ%_r ?ﬁ)ﬁ‘&ti@%@ﬁ’%‘a?dn abdRdandd wiasiboamednest dbaventer i od of
time, the systemtransitions to STATE3. where the inmage | VA IS projected

via | i ghtThp@asas20f Be & KRESTIRdsy Baterizanal axisa dhdime Herepnememsol «© 506,
and 508 LLANSAL WARTiRARELE [BRIRAL Sy ANChIORGANS REL ESrectle Y3EEny ©T S,

in response to chang®&s 1'n voltage vel's applied to thefr respective
el ect ri cafandpareni males atyyshowntas oitierreGartgles) £.gs tegtahgle H82 ndihe dfirstrrgnelt ¢ is
sequence wi.th whi ch this anpl.e.su i Nee: 1.
sossi bl o.Mt BRAEF Griinan pie 1By SR Bylel a06wnd bRl PEFHRTNRALY g can

be or der edniparentit6 @uer thaayndiosveai @t ohobf tit pefielestoai tresaguofor thleast
i nvention. [0052]1n one enbodi nent, s?ﬁ]t e\%s{.ate STATELl is configured such
that panéP®e sy bshyees Gachpad o tIRERISe USRS TIST PARREICMEEHS OPRIUS SYGUE T hi s

al ows f Qff iikRewkilEWRseRAS afd thirtd PuhdIreRRiiMtrarRpiedtOTIRE®N BN G LgHket the panel
transparent panels 504 and 506 to view the |mag€ | MAGES proj ected onto

panel 5080 ajigmale bgiwaen £8RCIl aiH SFANSRREFICYH FCHFAing i 2 tinfePLiPd (W RTSALARS ons,
via_changing.velt Py BliideLoddi & reARE RN ONIICHALRO! th§lig FEO thel difRioS TATE2.
[ 0053] I nqg%gese%(g%?ﬁéﬁ%?’ ?y@?lel% %t a?gQSTATEnf I sq%o_nlf}i gur é”d spcﬁ t hat0 panel s
504 and GD8nciwdes theamapaoentmesws Hat papehqBEnélsrcopmgie fulThpasitalfprolds ®or t he
vi ewer 548.at vi.ew oi nt 550 t.q _se h t . g / 504 to
Vow 1 g s BBl tha heRF ARy (B pli SRR AL AR
panel 506uNiopadiiydibiredoram Giher pmoigeaice dredylsppajsibit with 5th2r thbaligknts phthspar ent
panel 508. After at |east_a short period. of tine. st.em tf{]ﬁmsi tions,

vi a changPHgtion (R ghav gpfiguses)t &n ¢ ee“BB‘FPé‘ingmeC@B%ltf’ ngl? B § Ui SPEETATES.
[0054] I n gpe wimiwdiinBeiond Syttt RBlastlatss2 STRARES fullSu&epdre@yrgnisisedontihaterpanel s
>06 and rectangle 550 has remained at full opacity for D milliseconds. or at D + tq milliseconds after
t;. In another embodiment, the transition times can be split across the adjacent opaque and
transparent time periods. In this embodiment, rectangle 550 remains at full opacity for D —tq

/2 milliseconds (tg /2 milliseconds before ;) and rectangle 552 reaches full transparency at tq

/2 milliseconds after t;.

[0056] Returning to the timing pattern shown in figure 5B, the first inter-panel transition,
of the opaque state from panel 504 to panel 506, begins with an opaque to transparent
transition that begins with application of a switching voltage at time t; — tq and lasts for tq
milliseconds. At time t;, the panel 504 is substantially transparent. as shown by state 552.

As the first panel 504 becomes transparent, the second panel 506 becomes substantially
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508 are transparent. while panel 504 is opaque. This allows for the viewer
548 at view ng point 550 to view inmage | MAGEL projected onto panel 504.
tmage | MAGEL is projected onto panel 504 via |light beam 529 projected by
projector 512 through transparent panels 508 and 506. After at |east a
short peopage 6562 iatréme tthes s ystlen' & switsliing voltage wppliedratigierig—vol Teggeanehppl i ed

to the papels by controller 510, into STATFEl. [00 Fi i i:m ng

di agr am PF?G???‘%’( ?Lﬁéta'ftr‘azyr‘isqpfiﬂlben'én%g%?/\/se%% Oggjaeqﬁeéo%dﬁglﬁr?pg%eslggp %ﬁ?rﬁs\%}g es in a
t hr ee- | ayegindwith @gplicnodos plsayching a6t dapaeel ot fat eimeadi-nering lots fohe
invention. The passage of tine is represented by the horizontal axi wth
time i ncPuBisesRgds r drkeinarg 08 ﬂf“’r“gl'l’ﬁcf)mﬁ%S'ﬁ%‘ﬁaﬁt‘%&’dya”i@fe“égﬁéééét ‘é‘f‘gtt"eslra? e
shown as (fl a6 kudi§ahanSh&ien Sorfinué8ekipdpliatRRQf 2 3NHcHii 2NSRRE RPanstsaBas are
shown as white rectangles, e.g. rectangle 552. The first Panel 504 is

i ni tial | yimspatuehichres|inia nepy! SOfrsaminhaibsepinly opasis C 506! a2 KNE Hanel
o508 are Inid Inﬂ&l‘l&th%%%ﬂ? Bﬂ'lreetﬂ#t’th garéf’sbéiﬁééoﬁq%s&%ﬁ'ﬂi%h-QthE&?ém o4y, @Re of

t he panel’s Should be opaque for at |east some tine bétween each pair of
transiti dins.andkusnd phrelsf i0dss0p@amein substaitiadly opagparent whilathp dritdagnelf 508 isre,

whil e the second and third panels remain transparent. The controller causes
t he panel®t®'al t ernate between opacity and transparency according to a tine
period D. where a panel reaches full transparency D mlliseconds after

reachi ng opaci.ty. ln Fi ' d pehudes Lhe shiaggktion
tines. sdaﬁ;t a%qu%)&a/tﬁlﬁeégﬁg’r‘lgﬁan?g%fe%g@%% tﬁ% cfgéc%t y ?l or pD - Dt d
m | | i secanids intangna tranainiepareemt apanel t;bagomeartch&04.r anthiat papal HQt begraviesy at

tr time units before full opacity is.reached. O her tipdng. .are al so
possi bl e %tWt'Bﬁ%B?an?‘rg%H%ﬁt uéflt’ e TRV e on ?f(‘)e{l S%Q%ﬁ%r{sil{lﬁa%E lf’gﬁlﬁés) . In
one enbodp BRihsparefCii@n gl inSB0t fabmihaspant! J08li$ subpasidlly tfangpagent atltimeD.
mlliseconds and rectangle 552 reaches full transparency td mlliseconds
after rectangle 550 has remained at full opacity for D mlliseconds. or at
D + td nijpbisgecorids ehtad 6B.illlaraknat hehi-epbropiojerion displyt 6Enbavinonwdi mes
can be split across the adij acent o aque and transparent tinme periods. In

t hi s enbddPIREATE M F‘é:efdéﬂifl‘éths%b‘?’dé‘ﬁgitﬁ% e VY oNopacity for D - td /2
mlliseconds (td /2 mlliseconds before ti) and rectangle 552 reaches full

transpare at td / illiseconds tert.. [00 Returning tq. . imng
pattern s[ﬁﬁgx% in{:@i 6%F@“’SSBI,“’Otrﬁg'eftlofﬁgﬁatipﬁ?'gcr't-“ﬁ%ﬁgjre“fn&érpl%qef ?%tﬁ?“é? ?f{er%éermopaque
state fromnpanel ikOArdi@tPpanelpr§0&s aliRgiinesivls Ronopag fest hanel Kot spaaent
transition that begins with appljcation of a SV\AntC 'ngqvolloéagle at tiﬂe t -
td and | &&tsdpene WHchithe seseiidorids! 00K IStTaRPACNT 2pth HCgUNeanglRf 1§ opadue:
substantial.by SrbRESPBIEMojecBSa ShoyinRye RS € caRZa sdddnd Panef 6065Tn Ranebh2,504
beconmes transparent, the second panel 506 becones substantially opaque
(562) at durimg whiclag frst pangl 006 fis arassparcah i theosacaife PaShIOPeds APAGUFnEOY, -
tr. The panel 506 remains s hal:l Y QRaAgH ' he start of the
second i n‘frgerPtﬁ)’ésnaé © nrnacr%eso{S Oiagg?éc\%ﬁ%(lt:% lhéﬁipsns V\n&t’ﬂﬁmg% ]itoc':ati on of a switching
vol tage to panel 506 at tine t, - td and lasts for td mlliseconds . The

panel 506@9@ bpfgoggsshg\wpgtm{mé\lelkm%&%maﬁsﬁﬁa@tsirﬁﬁﬁ% tide of IFTEE 6lA, excifre

second inter-panel” transition corit S wth application of a sw tching

vol t age t thappmgctoB080&end bofehav24beentmatifigdesuchttbati theip agspdctiBo giskae/snaWay
substantially o ue 3 £ t? [ chyi | tinme
that the puncr Baarbasgtat St TRl derg ok sRa R hAB R Rl B g
second papil 6B SEAvs thAGrdjediai 608u1kes tpdrit@kdopnd paret T thart prafecioe6@hen ether d
panel 508 is gpaque. [0057]A third inégﬁr -E{r)’a,ir)lel transition Jetuglgﬁ ttga%
opaque st gnBodigenthof the Evenfione pragsior 3ecqnPy ot GISET 1 55vand Pnch S0P it

begi ns at p%ﬁé&%r%@& tr on panel 504, so that panel 504 becones substantially
opaque by tine t3. During this transition period, panel 508 begins
transitioning to a transparent state at tinme t3- td such that panel 508 is
subst ant i globyj t r ®0s PRlIREatéd a trhulB-14yed projection display 700 having angled panels in

accordance with embodiments of the invention. The projection display is arranged such that
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[0058] Figs. 6A and 6B illustrate a nulti-layer projection display 600
having two projectors in accordance with enbodi ments of the invention.
[0059] Fig. 6A shows two projectors that project two different inmages onto
two different panels. A first projector 609 projects a first imge 1M5 1
ont o t hefifst paitel fahéd argedl fomasls atieves 30 atiadegrge Whifioln thaeosed oadhpbrfed! 606 i s

b of et s S OGN Ao E IR e o 1S S aRRt B P EGRNT s PRl B gBRE 1 g
whi ch a fiermpimpanele 16R5 isknt 6aAs privent 30andwohid weppredia dibglon66Boidsanpaque.
e paq

Both projectors are connected to d [ t ' f [ |
020, [ 00RO e argi molbe” emrghes /bt TaPUfsC PRbRaL o 4 SR PRI ¥ 1 hat

of Fig. GAnexeRBtIzohal sBEdl§eha796 CABbaRkkIG0RwhRN &ikeeM3NDEiddcasl 78a¢h t hat
their respective distances away from second panel 606 are different from

each ot hepsitiored shehuthal tremnbles profirsteder diffandsderghion MECIESY. 708 RS Pt
prof ect 00p0B 5 figke FOI%n Kl FREPAT, RANCL: KRR RIPYLOL of whGir i{ N
ot her enbodinents of e invention. projector 609 can be set closer to
second panietan686 trague. pPojeet 308 BOBsitioBaELcFitt bani 7l 4istpreieeied adistanes - | ayer
proj ecti I splay 700 havi ng .angl P Ao es ] | ment s
of the iﬁgeﬁTP&Hﬁ&*HEQEHSFE% i %?§EN§93%§"§%¥angeaq§§§§5?%%@“ﬁgp@@{

STATE 2, on second panel 706 when it is substantially opaque. Both projectors are

connecied to and receive the images from controller 710.

[0062] Fig. 8 illustrates a multi-layer projectiori display 800 having angled panels and
four projectors in accordance with embodiments of the invention. The projection display is
arranged such that in STATE 1. projectors 808 and 814. controlled by controlier §10, can
both project beams simultaneously onto first panel 806 when it is substantially opaque in
order to form image IMAGE 1. The display is also arranged such that in STATE 2,
projectors 809 and 816, also controlled by controlier 810, can both project beams
simultaneously onto second panel 804 when it is substantially opaque in order to form image

IMAGE 2.

[0063] Fig. 9 illustrates a multi-layer projection display 900 having intersecting panels in
accordance with embodiments of the invention. The projection display is arranged such that
panels 904 and 906 intersect. Projector 908 projects a beam 912 onto panel 906 when panel
906 is substantially opaque and panel 904 is substantially transparent in order to display
image IMAGE 1 on panel 906, as illustrated in state 901. Projector 909 projects a beam 914
onto panel 904 when panel 904 is substantially opaque and panel 906 is substantially
transparent in order to display image IMAGE 2 on panel 904, as illustrated in state 902. Both

projectors are connected to and controlled by controller 910.

[0064] Fig. 10 illustrates a multi-layer projection display 1000 having angled projectors
directed toward a single location in accordance with embodiments of the invention. The
projection display is arranged such that projector 1004 beams an image onto first panel 1016

when it is substantially opaque and the other two panels are transparent, projector 1008
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first panel 704 is angled towards viewer 130 at a degree 01 fromthe nornal
to the line of sight of viewer 130, and second panel 706 is angled away
fromwviewer at an angle 02 fromthe normal to the line of sight of the
viewer 130. It would be appreciated by one of ordinary skill in the art
that in btdner areimirgdiontensesonst panble] O lwelieni ibis, subbtariially paquernd thaAthpe™Mhgl ed

away f rorﬁqan\%sgz\ﬁ@ iran?’glre?p Czling gPOE %H%ﬁ@% (P01 C%fp%n%qur@gar¥e?%f’d§/héﬁ1 gyer 130.

Projecto I'one Peam is projected a distance 132
from pr OjsﬂistdﬁhalV}Qﬂ)aQﬁH andfthe Gtherpﬁzﬁ@hne?&ﬂ#e trandperem. | Athp®jdcB dre gpnrieicted to panel

704, such as denonstrated i TATE 1. [t is substantially, o

Pr oj ectoranc?%‘troge‘b%?%t@ﬁ%rd]%ég ﬁ‘rf‘H?{V‘%‘éiﬁ?#fﬁref%“%sp?gfégfved 'evylc]ior&t%gérége DI
from pr Olsﬁ&t&fthJ&&&@d ARFRNA0ANTRbjedOB 1004, fmnahmm@e atdMeAngsdioh drsular
denonstrated in E 2, on second panel 706 when it is substantially

opaque. mwnﬁm@]ﬁ&@%?u@h Hrakeash ﬁﬁé@?ﬁ%(ﬂ’e%rﬂs aHahtabosehpeint B1Y rages from
controller 710. [0062]Fig. 8 illustrates a nultl-layer prOjectlon dlsplay

800 havin ngl ed panel s and faour proj ectorg i n ;‘i'\ ghr dance W|t & i ments
of the |d8‘&§ﬂ| orf ig THellptejce armbi-laies ploy e dispipx 8@ WREP YR He TE 1.
proj ect or,$,,808 ne e 8 108 HNIdHldhiRd Wath GRsHldiréncesr tBel@vertian. Fobjbetpisajiezt
beans simultaneously onto first panel 806 when it is substan ally 11ﬁgaque

t In

in order and 11 bt are iconngeted fgemtrallerth 80 adsHE gysitiened such tﬁ?trbﬁi’f@%él 4lfé‘ﬂ
STATE 2, pr ol eccke%r §\&§\O?ro?‘nggle§%l6 1168 %&a?&’rﬁaﬁ% 11886 %d Cﬁ'@h 1@l digflay8 Hfagegan

bot h projec ‘Beans * simul neously onto second panel 4 when it is
subst ant iIMAQE opaguelM AGEr e tie barein rmgéWblMACESZMt[lOKb@%bPFQ described

11Ut rat o il b haY Sl B0, i aRhaYe A00: AL ARliD BhgReY: g pane! s

in accor I'Avention ectl |sp ay is
arranged sabghnifahabpdaselats 804 nanpdi&dmch rtaevseet 1 10Bca) enetxohe @90@epthojught s a
beam 912 onto panel 906 when panel 906 is substantially opaque and panel
904 is suddtdmtSall y transparent in order to display imge | MAGE 1 on panel
906, as illustrated in state 901. Projector 909 projects a beam 914 onto
panel 904 when panel 904 i bst anti al |

substantlwp?@] tr ‘ﬁ%pla'lAe*’r‘l‘fj 1r§'ﬁ ‘Sga¥ W‘Bt'(lﬁ}éb gf/e P?rag’isgf\/&%ﬁb5'99?13021%1%904,
as il ustggtesiaip a8faddne pAR% inBotdidkopett ditm dmi@tcanhemvedidno Rgad 2A is
controlled by controller 910, [0064]Fig. 10 |IIustratgs a mul.ti-]a

proj ect i onwbefpegisilayimitrnae HavPhlgediy F@‘&P‘pﬁhé‘i Betedh 80 RACROEREeR B ‘iﬁat %%g[ *ngl e
| ocati on {5})43391&‘1({"26@”{}195{%& t1ho e HP el Erenos &%eét@%ednﬂ‘?’@l@t kRBived ROmPESALrEREr ONn

display is arranged such that projector beans an i mage onto first
panel 1 OLB Owben suwstansalt\ucbr@tlwmanall 1308 dprajne imrg IMHCh B0 pang! PifeYiilear e

transpar egz}nel W(ﬁl &G Elggtan]tgﬁ transparent. In state 1202, projector 1206 projects beam 1218,
received from controller 1210. onto substantially opaque panel 1204 forming image IMAGE

1 onto panel 1204 while panel 1208 is substantially transparent.

[0067] Fig. 12B is similar to Fig 12A except that two projectors are used in alternation
instead of one and a buffer laver 1256, made of any transparent material. is positioned
between panels 1254 and 1258. In state 1251, projector 1260, connected to controller 1264.
projects beam 1266 onto substantially opaque panel 1258 forming image IMAGE 2 while
panel 1254 is substantially transparent. In state 1252, projector 1262, connected to controller
1264, projects beam 1268 onto substantially opaque panel 1254 forming image IMAGE 1

while panel 1258 is substantially transparent.
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beans an i mage onto second panel 1014 when it is substantially opaque and
the other two panels are transparent, and projector 1006 beans an i nmage
onto third panel 1012 when it is substantially opaque and the other two
panel s are transparent. Al projectors are connected to and controlled by
control | ¢0068D18 Figi Inciliharates iaganllig@r pegiewionsisplay hapiwe danwls lacaigd Remesbnt al
slice of the projected disphay 1000 r 9j,£C . 100 0046, re
arrangedpﬁﬁaagﬁf fﬁFE&mf%sIWO%H%%HﬂgHnggﬁéh@ﬁﬁvﬁatﬂ%ﬁ%hpﬁﬁg?gc%%@ rgans a
light at chasied top@ntrblickQ300, WHIOGE alogroufldd itd progicromd €3l 2aanduLil3d # - [Thy eanels,

rojection display 1100 havi rojectors directed a from a. vi 1108
Pn Jaccor aa%é‘eam PRAKFH O %ﬂ@]gmg?ﬂ[eﬁé" ‘ﬁ‘ﬁrbgﬂ'f‘ing macgpg}ﬁ\gﬁ'oige Tf-ﬁtogs\r,]\%g 1114
care Conn%ﬁﬁﬁﬂdtseqw&t;g@ut@{131@19&?&@&(1%@,\-@%1 {ie@Berb 08 uad ptdiats eeans24 124

o

and 1126 are projected ‘away fromviewer 1108 toward panels 1106 and 1104 to

di spl ay iomagessell REEo formnmagREAGE ban pare! palferber g ipubttpriifly opaie gt h t he

above deﬁ)g‘xﬁ%lqg& RTROGIABM §abartitesdcR\UE BLh OMrakcli®h RABEESI . aPbRERAL B1406t ween

subst anti y transparent” and substantially opague states in syncopation
such t hatarrehgdesuct 108 icardirectedvioards vyes 180§ eudhrogicisseeam 1826 (0 e8It gs.
12A and ilLustrate | td 51 r J:8Gt:] ' 0. havi ng
subst ant AN y° ST anae P 3 fiERpaREPRBE L Ahshagl M Bacc Nl AOE 0

i nvent i osubdtamgiallyl #4nspsresuibsh antierabdsyrasil in btate 1802.t Mitweofl 3¢8 yevt#the diregspt t hat
there is no space. be vve? adj acent panels 1204 and 1208. In state 1201,

pr oj ect orth™PY8lEY IHVHIe(458 g]éam 1212, received fromcontroller 1210. onto
substantially opaque panel 1208 form ng i mage | MAGE 2 onto panel 1208 while

panel 12 i§ substantia trapsparent : G : 1206

proj ect solﬁgé;jn 1;? : mlgerl%{ k\72%I‘°f ?Lgrﬁo SRt 28 }ngr'%%gﬁrge éL(%))ﬁt%h ] Ertrﬁgégt? gﬁ? {itgfnl §
opaque panehnl20d dafind pgclimagand MGk mhaidniabinganelvhit? @énevhliy eurpanéd the208 is
substantially transparent. [0067]Fig. 124?, is simlar thHFi g %2{,{& except t hat
two proj €8IS BreEoy §9d shawm g ih Xighlei st ERd T8F "HHR CaEEt AN BYTF & MPhyer
1256. madgoPfs @Nhet freRSIARE MackiBd, Bhidh opbrss BOsbiidORedsHes weehtepianef thel254
and 1258. In state 1251, projector 1260, connected to controller 1264.

proj ect s machinel Agachsd o theumait dperi af PlayepiaBe RS or PREENS 1y AiICAY 3HRHY | MAGE
2 while pang dé%%ﬂvmda&vaﬁtmi;i gégt-m.t LANS BANLEHhss 400 VibalbR iR thY Ah@ct or

1262, connécted to controller 4, projects beam 1268 onto substantially
opaque padwer isl26ded dispiangoninagd ahiAGE farmion @apa el Tiexdelasmanils Bamaval | y
transpar et?et & cathode ray tube, high resolution flat-panel LCD. or other conventional electronically
controlled video monitor. The information panel 36 may be a back-lit, silk screened glass
panel with lettering to indicate general game information including, for example. a game
denomination (e.g. $.25 or $1). The bill validator 30, player-input switches 32, video display
monitor 34, and information panel are devices used to play a game on the game machine 2.
The devices are controlled by circuitry (e.g. the master gaming controller) housed inside the

main cabinet 4 of the machine 2.

[0070] Many different types of games, including mechanical slot games, video slot
games, video poker, video black jack. video pachinko and lottery. may be provided with
gaming machines of this invéntion. In particular, the gaming machine 2 may be operable to
provide a play of many different instances of games of chance. The instances may be
differentiated according to themes. sounds, graphics, type of game (e.g.. slot game vs. card
game), denomination, number.of paylines. maximum jackpot. progressive or non-progressive,

bonus games, etc. The gaming machine 2 may be operable to allow a player to select a game
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[0068]Fig. 13 illustrates a multi-layer projection display having panels

| ocat ed between projectors in accordance with enbodi nents of the invention.
Panels 1304 and 1306 are coupled to controller 1310, which iss al so coupl ed
to projectors 1312 and 1314. The panels, controller and projectors_are al
enbeddedofiklidnen tyaidyn Gomas lweliy3aB insehees prvajlelle onstharening argeiaesfidh t hat
projector_ 1312 is dlrgct d anay fr v t$ o 24
bt o panti i ssmEE Fr G pitlPe R AR, B RLOhRE P gaRariis
substantmabbmm@paﬁuﬂaandtmw@mhngaﬁannsm@ubwaﬂmmuakabhﬁanégaﬁ@ntmeé@th as
denonstrated.in staie 130 Pr o] |oS arranged such that it is

di r ect ed? fEhAIPHECEAT & gaMe LIERANSH ab{hS} 3&$s}08(§%m 1326 onto panel 1306 to form
i mge | MAGE 2 when panel 1306 is substantially opaque and panel 1304 is

UL an LAY ROy R4 N i SSTROSILA Bl BL el Ry oy 1002

a video gaRriongl fRgdmMdSofBvdE onhe nasesiente idavientn dre uasmsmmvanhma”tme ngan’beng
machi ne 2 includes a main cabinet 4, v\g E g neral | surr g %lmachl ne
i nteri or 2EHERCSHTNOEERMIBE JpugRm & G on i gag ”ﬁ“%@ n §iti'udes a

mai N dook, 8hia0 2 e EQd Qfmd HAWIRE Bidh@is bwhh&hmq&ens video ptrr@mlﬂesmcss to
the interior of the nmachine. Attached to the mmin_door are E%gyer nrput

swi t ches that allows BagaBe o be displavedcnethe amg maghiiea Witen pn \asfaneiis oo a coin
tray 38. &ng p%ﬁécﬁm 238 m%Q beV]oGUEPEEm! tlﬂE QHED stdieeBivitedRRI 2 IRAN i deo

di spl ay rmnr an I nformation panel 36. The display nonitor 34 may
be a cat hmeimt]mayn sube cashs.glfter e selkaiion@f af lingtangartb¢ carapsofpyargihgiegllows the

conventi on, | ectronically contrall [ o J n panel
56 . bORRBLIROIY 0 oh Ry s FaluEEnIR Y kb g SRRETRDAG, PTG

gener al gaﬂiﬁeﬂgaﬁmgrmﬁdhm i ncludi ng, for exanple; a game denom nation (e.g.
$.25 or $1). The bill validator 30, player-input switches 32, video display
moni tor 34, and information panel are devices used to play a game on the
game nachoem2]2. THeerathing mechimr 2 furtat ncluliesch top bok bcwhich ity en igp of He mast er

gam ng control us i nsi de the |n cahi.ne

[ 0070] Marf§oHFFs SL%H)P%P? 3&“‘6?5 HIRRST o Y1 ei Y ‘Q“ ‘t’“a B%L%egpgs{@&%% ¢
vi deo sl qlan@aRs, plaieden t@@k@mnovmademe hl &Qk)djr&dpﬁahtrsd‘fm max,zthlanicbetamtel
| ottery. may be provided vvlth amnggagc es of this invent.

particul ar “1@ weprgaﬁmg%@c%‘i% P frkyY SF SIBFTES AT BRTYE '3%6"‘3&/0 of many

differ entﬂdr&%&rﬂr&%ﬁﬁ\ Qk « Wﬁﬁa@fw Ellaaé?%%eklﬂ_@ﬂﬁfbﬂﬂ{iiftl@ﬂc‘aeé‘armydelae4 Cﬂd)rfefn&ﬂ’rﬁgt [ at ed
accor di ng, to t henes, sounds |CS ty e of game

card ( garmr)ﬂasrdemmpérdeﬁaﬁbwmmmﬁéélﬁv ftfﬂp‘b'yg|lﬂf@§“a“ﬁ’ﬁx"}“ﬁ1§rﬁ“i‘eﬁéikﬁ88ﬁ’ Scrﬁ?‘b%? eSS| ve
or non- prﬂ%rtf"cigt rl‘% fer h ggrté bgqlg@cﬂo rpgf;n?t1$k-gt}ef09§%sﬂQsmlaflrﬂ’esvgteﬁa)fiuﬁﬁeroﬂﬁr abl e

to all ow chance to play froma plurality of
i Nst ancestopbai Babzlxehoose dlfferegiawnadgltlnaaﬂdcweﬁ:s thar Sh@)oan‘pll:& 14 hEorexainpls. HEchi ne

may prowdearrenu W I | ist o t L&aval | abl e

for play '‘OR PPREQYLATRY anE sdreghof aagaﬁ}‘gﬁesﬁp TR e‘l?d pgﬁ: féhhr% gct Sﬁfqlr om t he

list a fif@tbdnlstcaned 0fthageadBeing phance mehmmh@machmsmi Dofleayxami®0711The

various | t?lg ttoabnlg:oismé?\f cogn?arlrr?asl d?é\}/) a|\| f?)'rb 2|1 %rof096r55186|: Jaa%kpot otfflgred%a%engammg rrlr{arcll%n may
During a game, these devices are controlled and powered. in part. by circuitry (e.g. a master

gaming controller) housed within the main cabinet 4 of the machine 2.

[0073] Understand that gaming machine 2 is but one example from a wide range of
gaming machine designs on which the present invention may be implemented. For example,
not all suitable gaming machines have top boxes or player tracking features. Further, some
gaming machines have only a single game display. while others are designed for bar tables

and have displays that face upwards. As another example, a game may be generated inon a



be stored as gane software on a nmass storage device in the gam ng nmachi ne
or may be generated on a renote gam ng device but then displayed on the
gam ng machi ne. The gam ng nachi ne 2 may executed gane software, such as

but ‘not limted to video stream ng software that allows the me tQq be
di spl ayelpsbromepigcrgfimy adkplad A FmMMe f9T8gheie? 4t sFBle 'V‘fﬁeﬂ'ﬁam ng
maci ne r:lem'oie IRYinPQeti0208Y ke QMdcRG FRES h&t R6@BReIRY aGR Wtk Qf 3omAM JeOr
execution. Th¥sone cases, after a selection of an Instance, the gane

sof t war esuchas adbtabweeat feewendl ectiddaienotavatie andntrencyehdednEmealhepemote

downl oaded fraom.a renmote gamng devige. s t ' ghizne.

[ 0072] Th& Y G#i ﬁ‘d"‘“nﬁ‘égitg’ & By ﬁ%‘ﬂ%ﬁaﬂ%négtﬁgﬁ‘“ﬁé@%ﬁg‘% A R top
of the npirkoraRbighglt asdistafihant apwhelxssbedieusieger alnmgrb emdeded denk 63, gamfriecch may

be used to add features . to a gane in | ayed on the m ng. machi ne. 2,
el udi ngpeRRer e e S Rorrigk A B e 6 08 R BHR LB Cooded
tickets 20mc@ M¥ePAdadiicl BichBRl &1 deR@r HadYigtludd gakih@ dodin far dvainmdinga

fl orescent display 16 for displaying player tracking information, a card
reader 2:nfase seming dayca ralEReRT & dPASHAB Tt & §TRBhCANARNY Bl ATere Y Heki ng
I nf or mat LAk %to\féodﬁptl‘fy RRIAY o ShE @Byt andl REdikpleK Ble lRhdedeimak8 oy be
used to print tickets for a cashfess ticketing system Further, the top box
6 may houdsplagildced entthorenaidigtmipgalevigevitwesthessaai skioirrihe art pyif understaney
exanpl e, the top box y_contain | aback- it si eened
panel \/\/nim(?ﬁﬁ'ﬁatif&srét 13%’%‘3%P 0 B %egﬁ)ﬁggp gg?%gggrg} F%ﬁlp ﬁé‘p“ggﬁé nﬁ%i %Sh%)lli%d on
t he gam meresfixeldevedopeds anot her exanpl e, the top box may contain a display
for a progressive jackpot offered on the gam ng, machine. During a gane,

t hese devices are controlled and powered. in part, by circuitry (e.2. a
mast er g4ei7dy cohreaprbferrpd lzomsednydhires of threpiestinh asigben ete imphimanked Wit hi ne

- 2. [0073] Under st and t hat m ng machi ne 2 . |, C i de
ange. of “BEA TGRS ATHE: AGQTGHE Ut T (lrErHbe gt AR e R
i npl ementcgglputtBrie.eX asgrted, POTotindlabtops)i CGalnlise gaching areiophineegutredtotcopirboxes
or player tracking features. Further, sone am'l n[g c{mchi nes have oral Y,r @
singl e gdnEneay ¥k HymagnFases: pRalesmaghine 5 %‘%éa(!i’ % GrdIpEPse BETEEY SR8 R AV e
di spl ays fhabie hRfRnsBAASESEs. ThercdiOl ekiaX asRrey altl BalRoMRYedBeganemaied in
on a host conputer and nmay be di splayed on a renote termnal or a.renote
gam ng deqinges enFirenpetiphardyanei 44g Sﬁg\?f’?‘i?eafﬁ’ﬂ?c‘b‘éfsd%’n%ectr’éﬂe‘f“ﬁf‘t%g’ #os e
conput er Q{Acﬁin@s NEt WREK A 16308 FoMPH ot beASaRplrRfiaodp@arsNel ¥&Edption oM de
area network, an intranet or the Internet. The renpte gam ng devi ce may be
a port abl @myaniadine vélaievesiu ehnas-fugtosn oemputingtreaghines andeerme ARl ofthe
personal digital assistant, and a _w S ver. . | ed
from3-D %gﬁﬁoﬂ @h@ﬁ%eﬁﬁeﬁmso Hey” Br\({a\(lJ gﬁ?lsug%agyg on‘QApngl%f zﬂ)ﬁcgﬁggg’lén{;eggg)\%? ces
that are yesrd to play a gane of chance. Further a gam ng nachi ne or server
may i nclude gam ng 102i C for commandi ng a renote gam ng device to render an
image froma virtual canmera in a 3-D gam ng environnents stored on the
renot e gaodTR] dexi €iest aichct.oomti sidhayhitkehat enidpingdPC redeologiea tdithpkamyineocat ed
on the rempte gam ng device. Thus, those o AL i.n (R )
under st an‘g&fsﬁétw?lﬂ‘é%ﬁraeé‘gﬁe PW\?%W{“?“OE?Cagsﬁng%ghiéfespﬁngy%a g%%r%}slwe%h?plgém ng
nmachi ne nawraYalessahl tBat@bnih@reatit®lof deMedsoHedevedr MedaisSonmcpresearsrasd) am ng
machi nes of the present assignee are inplenented wth special .features
and/ or ad@EtpieRalcdramRants thit 4re gtaces ‘I‘Ffoérgéﬂwgaf“ég‘“faﬁe Pf SR EREFR B pose
conput er s, £ 9oamiHeSKLORnRC HeAld $RRLARS) - rdg@Mi@GdTBMBI BES fadlt tddérgihtey
regul ated to enhsuré fairness and, in nmany cases, ganing nachines are
oper abl e tequidingpensdpting BCaeshnalpgicslty pgamink mashiae fan by GHis wificulp| Fathsr.
Therefore, to satisf ecurity and re r. Oy S d [sF-Tep ¥olo]
envi r onmet IR ﬁ‘éréeg}?@s sfl(())iE tS\S\)g/r“% ar g#:b?eectlﬁr{ehg }brrul:alyﬁ1 er ’rrpdlughmasarslt gé(yidign
gani ng needmpaabilighatd @hfideairitg isguesf migantdtybefadematehiosie ginige apimhnmpilr hose

~conputers. A .description of gam chin relative to neral zpurpose
conput i ng"HaeH: A ”'gﬁ’a R ?awgﬁgﬂg?gf 4 ﬁé AGAi T GRElD (h%iraesdf]?sto ggg‘%t
conponent fe@R: &redetings f@Widioichngam Ngamighhivame dreaudesic pidomihghwhdnme



[0075] At first glance, one mght think that adapting PC technol ogies to the
gam ng i ndustry would be a sinple proposition because both PCs and gam ng
machines enpl oy m croprocessors that control a variety of devices. However,

because of such reasons as 1) the regulatory requirenents that are pI aced
upon ganihese faalthéandsad 1) dites 1¢fa 108 find p MG hREHBINE Maghing Huﬂ’a%ﬁsﬁﬁe"h%?é Phes
opetat e, i enEn Yo § rance requirenents,
adapti nglqﬁ% freey: nﬁglk’%lﬁpgqgﬁag] & g%%lurﬁggrr}écﬁ%%gh c%rrrcl)gébrg\ quite difficult.

Further, techniques and nethods for solving a problemin the PCindustry,
such as i(ﬁ] ge GPRAL rg@l;ﬁokésyofaﬂglsﬁﬂme%t f td}fféréx%b@%et“@hgh’c BRkere amflequat e
in the gamng environ Instance, a fault or a weakness tolerated in
a PC, sughmag sysems Mnlybhd¢sesqunAs’oﬁttdAﬁﬂen@rbetwa@qmemtnccﬁ@@h@sandwﬁymﬁ@ﬁ be
tolerate am n machi ne because | lts can
|l ead to g)al?affé‘t: n?pdlé Wtepﬁr’ld?mf%ag N 81geﬁ%ﬁenaqu’ng@ﬁg&gaﬁ%%}ggg‘sSE en cash
or | oss of argaebakedwhaemt the sgaem m@rfsaﬂxhil meinignsnict cLoper sthtery apm@pmiatye
100761For the purposes of illustrati og\ a fevY] di fﬁferencef\?s bet.we )

systems AMPYGEUAR el dp dise Vet of 2pevak BUPTCHE LA 3 THATIOg; ef%ar”é' 31 G P Ween
ganmi ng naghicses Bhd c6RNTRRAERMJAAREEL v PtebeFed. Byt ShdtdiBe.iiBa bh@ér vgaEhogn

machi nes are designed to be state-based systens. Ib a #?g E sed s%stem

t he syst émastast &5 agamaal saarhand p%“&ﬂ*‘Féﬁ‘t”%P%Pc@ FRTY 46OV r‘fr frenory,
such t hat ow’epfatlllag Y i mAnRRVESon B kdlidRaln &{H&e\rer Reul  Rgirh @ teh@atgam ng
machi ne WI'l return to its current state when t ower is restored. For

i nst ance,wheie zehepzlnaeyérls weBcasddovirs anyomenavhd ffa@rused g lwpwehBRt éreanedf. sief or e
the award c rovide h I f g
machi no. T5GITeE Ae  BEREEET ke IR R S A AfEten! RLleE il R BRI
award is dffedﬂsW@&mak&namyrﬂmmevdmoinasausmmoand%(ﬁneknows, PCs are not state
machi nes and a ngjority of data is usually |lost when a mal function occurs.
This requirenment affects the software and hardware design on a gamn

machi ne. 00077 1AAsecowddmiponpan tidfrtends bétwgnggnibemwebinemdimgmﬁilc ¢ hessd and

common PC based co ste S that ,

sof t war e GHPFE S&éﬁ%‘é%@% [Tﬁgléaurposesen%?og{ eagff 4}1%% g%ﬂgfnp a%ﬁgﬁ&saédggd
operate tMeﬁ&%@gamehtm&céﬁﬁﬂ dpeare tde&mgn&dmtahmlaenasbmudes@mﬁ todrokatichi c to
pr event cheatin y the operator of % %gq chi ne. tance one

sol uti on angamo %hlbé‘érﬁ‘eé(ﬁ‘?il‘iﬁ‘f‘@d”’ltﬁ thRePP§ ch °aﬁ’d‘lst‘P IE‘c“’o Fé’\‘/séaﬁ‘fe cH&at i ng

and sati S{]oYutfoﬁngnaﬁﬁr Ueeﬁ%ﬂl&\%@ﬂttﬁe hasiResuis R ﬂ'éf'@@tclﬂlé?ﬂm@ Ahdndakigry
machi ne that can use a propri et ary pr Ocessor runn| ng 1 nstructions to

gener at e megela@awqwem&ﬁ@é bgangpanu EPREM giming RashiROaR P UfohP BT
menory. %c&?&'r%lﬁﬁﬁgtl}d&ﬁgﬁsqg Setak 'ﬂﬁ BRIV Rdre FbAtdn RN -& B%gﬂﬁrﬂ' e)

and nust Dbe approved by a gam ng regul ators in a particular jurisdiction

and i nst abfl reh- \rorratﬂdflmemloasé"heeod)rﬁo mspetisonon SerEREMVi angystatire(nganeh#igeable)

jurisdiction changes 1o any p: geper at e
Iehﬁr% épprgu %g%nal& rp uliagor? %g\%ﬂ%ﬁ)l F%E(ﬁct{o%oa%g ﬁgalfegl

t he garre g a Hew i'Ce driver Uuse he master

gani ng copekddké 6f atpers@peepa&sentawdmvmam@ummgctgmne\matqhmgesfro 'atn:e pgrawe thef
chance can require new EPROM t o b bur nt . ?Pa%prﬁgﬁved

jurisdict s8R aéfhtfqlﬂ”é?dﬁ@t SPqrag ﬂ‘tﬁrga’fnﬁé? gRfRGY g iaﬁ‘e%/ ﬁigwfﬁ géveﬁé‘gedoq‘\

gam ng regulaiQr uarﬁﬁg%ﬁﬁ‘(ﬁﬁﬁtoq{pem A&fcet MGin ERENM1iDA loithe @Amie Hf Uisdde cdn0 gai n
approval In nost gamng jurisdictions, a gam ng machi ne nust dem)nst rate

suf fi ci entequiaé e oenEEROM it begruaveapprayid B dieageBrngivripd ichipa ang feinsigle OHQf‘
machi ne from ranl pul.as t}{‘égprt's%ﬁ V\@f{aegmgg SOIIMET R ebddiBss"VIR T Rt ERIRES T hem

an unfai r and°sonme cases an | ega vantage. The gam ng machi ne shoul d
have a neasistidroisdetedr mi gren iapproiwe i odest igammgd jurissieidenseajggming m@chipg muse code

| S not Valdlergons%rate s%?frgleng sz?%a guryr i psr%verr]@\éﬁ o%e%o?%? ptlzger of a gaming machine

from manipulating hardware and software in a manner that gives them an unfair and some
cases an illegal advantage. The gaming machine should have a means to determine if the code

it will execute is valid. If the code is not valid, the gaming machine must have a means to
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prevent the code from being executed. The code validation requirenents in
the gam ng industry affect both hardware and software desi gns on gam ng
tachines. [0078] A third inportant difference between gam ng machi nes and
common PC based conputer systens is the nunber and kinds of. peripheral
devi ces prsmehtche aodafiiomgbeing ikeratedr dhpgrodayalidasign rsUIGACPE BaSe 20y Hput er
systens. . Lt g :}tfegpl?(;ﬁlll ‘E{?_lrd{vg‘etan@s -' r@??_ls'ié?lgl6§tg51¥inggﬁ‘cm1m.gs.mcr]' nes have been

rel ati vefy sinp e sense that e nunber of peripheral devices and

t he nunber of functions the gam ng machi ne has been |imted. Further, in

oper at | O'fbmgj‘e fAIRGL ﬁ{e}%h%tydiﬁére%n@éwgéﬁagéﬂmg%a\éﬁh_@s Rl @M@l eoseat ant
once the gam ng nmachi ne was deployed, i.e., new peripherals devices and new

gam ng sobmpaeesyaeme i§ it megbemtnidykindsdedetiphart deyises wgd waErgaRdng mAsngi ffer s
froma PC where users w o] i d .C Lnat i an .devi ces
and soft \%Erlémfaiscﬁxf'?a i ]sfogrPlé bgs%d C%Engg{gﬁrsg&é/msd %gcﬁﬁﬁﬁil\ ﬂ[‘iﬂk %ﬁn%nlﬁd\%ftr\, :

ent manu rs and connett emtoa PCfo suit
t hei r neegfindepaditiedhaon beendesitiveld dmplei imathe cense Tharteé oumbert bieparipbes! of

devi ces connected to a PC var reatly fromuser, t o user. depending in
their i ndFViFgfuald Fhéq'lﬂn?béﬁé’g&ﬁ““é‘ﬁﬂé’ﬁ%yg%‘r“% RpchHies REaRRT '\%eéir qtu Bﬁ% il

[ 0079] Al thaughh, tche funefidritity &f cadard Geshiavaiverbleptil@y candkGtmaye be greeg er
than on a gam ng machi ne, .gam ng machi nes still have uni que C](}tg’vvi ce

r equi r ensHACBing hwes @FRlpwsd. fifomey PEPRERh de¥icefodPe de¥e EHPINEY YRGS MEfent s

not “Sua'ilkﬁ‘eq%lgrﬂ[\eéﬁ@&’ (PYhe RGrindFRLCHi RS HANCA FeRTRM AIPC dA¥E GBS WNGH s coin
di spensers, bill” validators and ticket printers and conputing devices that
are used apd bypvdfferentembimationsapfddayigepand ¢pitwars Hram diffegeiii mpufAsRRIThé"have
securit> requipenments .Aafk e t }RLGRld ¥ A esSslidaRo Ghereldiergé or €.
many PC tcgg%ﬁll %ﬁ@sﬁgfn%é Eog%%%glr&g%/desl%géeﬁco% acigﬁr]i ta? }gh c?e(\)/i ce?rcean'ec_t ivity
and devi agpes aifpiaticks ¢dnhyctaiotonroPCadar ess gréndly duhasdrgo percdegersingsacteirty in

the gam ng..industry. [0080]To address. some of .the issues described above, a
number of‘“ﬂé&ﬂ%ﬁ?‘éﬁ@@%‘?%’? m@b‘fﬁf?ﬂﬁ'eﬂ?%cargﬁ‘gf)vemme'

architectures are utilized in
gam ng machi nes that are not typically found in general purpose conmputing

! P (
e doscr B oot AU M6y SEiAL a1V ERS RUMBEToF STRRED' i, BRECANEY GEF htog

as descri ail, 1nc ut are not mted to wat chdog
tinmers, vahiifgmatiing, taminggnahiicemBl] hstcateqlzadeyite sediutinemerts anat Wiffexdtonr @ and
supporti rr]Pg hardwar e, speci alized comunicati ﬁr) idat erfali():iei) secutity .
moni tor i M-afitht#uStes HREHBYy eI FIETFA" flat TRad ersd s Sor hal 15708%d i n
| GT' gam ngoR&HideGsest QuchrQ\bidiidheh R, bar Galfdiokdiird Wirtesini@n anecdmmitam I n a
nornmal |y operating_ system the operating software ) .

devices that are used to govern the input and output of cash to a gaming machine have

security requirements that are not typically addressed in PCs. Therefore. many PC techniques

and methods developed to facilitate device connectivity and device compatibility do not

address the emphasis placed on security in the gaming industry.

[0080} To address some of the issues described above, a number of hardware/software
components and architectures are utilized in gaming machines that are not typically found in
general purpose computing devices, such as PCs. These hardware/software components and
architecture.s: as described below in more detail, include but are not limited to watchdog
timers, voltage monitoring systems, state-based software architecture and supporting

hardware, specialized communication interfaces. security monitoring and trusted memory.

[0081] A watchdog timer is normally used in IGT gaming machines to provide a software

failure detection mechanism. In a normally operating system. the operating software
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periodically accesses control registers in the watchdog tiner subsystemto
"re-trigger" the watchdog.. Should the operating software fail to access
fhe control registers within a preset tinefranme, the watchdog tinmer wll

ti meout and generate a systemreset. Typical watchdog timer circuits

cont ai n pericdzndHp laecesienmonirol gogistetsr in rtbgyvatchfog BMST FURRYTIHR 'O pEriEEEH g T t war e
to set the tineqQut interval.wthin i folilam. A

ai 1 or entrist iy St ShEOEP i B s TaF & ae R PR bR i gy prese

oper at i ngimgahhvane waahdt imenplietietout did ableeatt heydtemctseonT fical hatohdeg hdog

timer. In other words. the tchdog tiner always functions .from.t time
power i sUHSHFFeYs CoNERe @8%?,\,1\?/2" UMERIE SPYEF rﬁﬁlﬁﬁehé @Iﬁ’ﬁ%ﬁ’t@eorp R ?:wanagg 0
pref er ablyt tHSBmEARN GitélvalPOMBR aSdeRBth Yanselof agrs A aifapeitiatie: featutd ahBe sdmé he
conputer circuitry. These can be generated in a cent .ag powier sup(g)#%/ or
| ocal | 'y oFeferred cerewipsuis diat Hisaangrating SW%F%“H&%“W@F‘&’&{‘@ lefthg JUBCT; O1dRe ¢ he
tol erance b gbd §mof if %&ﬁeﬁkﬁfakﬂtﬁé WattRRY tROMRwad T cedhLh@b i whRepatdran of
the conputer may result. Though nost nodern geéneral - pur pose conputers

i ncl ude wppliedgetheboardoring circuitry, these types of circuits only report
voltage status to the operating software. Qut of tol erance voltages can
cause software mal function, creating a potential uncontrolled cBndi tion in

the gami (8082bnpUEdrgamdemegpuitiahitieas oreferAlly presest &@é’?rgsh‘_é%lytvﬁ Py have
powver .Su%%!el!a{?éiaom&n? of thg%g{ uEPLEASR, TREY B vk RaRerhB@in £ BGMaT SSlvd¥updle
operating circuitry. I'n a qiti on, the voltage monitoring circuitry

i mpl enentoedockly biGhegampngr bearpuifems of hsse udlFagehfads puiooftthy ©igisice simgp of
control. The first threshold genger - t, t b8

det ect ed By THENBEY BV H ULRF %\?\}gglg %ﬁ%n%]n%ﬂh%@%%%?ﬁ g%&'géggd;‘%t ed " Thi s

t hr eshol dnodrd Lb@gepREbovhBmPuRaWRKIude pRlgige alonagénd alrbidtrputhesf tiphe of

tol erance_ range of the pl)ovver supﬁb}/, but. is ﬁi{i | | W{;[%EI n thcee V%Rggre%tciagg
range of YTRBITYIE GFROFVOTtRRG SR 60 dfiet PREELIAG) SGTTVETes QU Qh ST aN S ower e P y

vol t age f@|dessAharOfmdifiGcRREr MY 4 pbRh@NCEncOhirdiled Cindtlent iny thel Parhii S
case, the circuitry generates a reset, halti %% operation of the 'Conﬁft er.

[ 0083] Thecostpaistiarimieg hedhioes eperearFEnt REITNEGTYRGYY Ty RPWE" HERECS Bt war e
I's 1o use; [ L& QLA bf HRGHEQRS: Sfculie BaitoRSthe vOkR¥,
result, S‘b"ﬁ%ﬁe?g&?aﬁeﬁggggg‘%?@g?&‘& gﬁse)nt_aﬁpon, etlccfu) _p)rray bel defi %éd é% a
state. Wieonimriganicuiwy espltmentedirel GE atreing sommuterseiypicalhi hsaup tarstheldsefar di ng
the game soft eds stared | cu - L JTRARE Yy SOSHsl e Thi s
is criti C%?I"Ir %ﬁféﬁsflﬂ?tetﬁrte%}eo(?%F%n%éaﬁessa 5\028@@%8%/@%@%?‘ tbg are g%’éser@eé?j taﬁd to
m ni m ze P@xaRtdndlandir®pddbmiitibmednomtedy Ehits tioksteldrl tfiggared wherom poer yapiyng
machine. [ 0084]1n general. the gam.ng nmachi ne does.not advance from a
first stat@agok SQlétc‘Efg e QlgrpReey gteIOféI?ﬁ P9V SUPRly ’8‘?“3&? Ig’tgln“g '3'? Eea rIw'(sé\/%\/[sp’:t he
first statged 6 he chasPNStHeUetRd thestidised whbi § pbeat spplyaldimaystatlheugane t o
recover operation to the current state of play in the event of

a. ..
mal f unct i A oppraEne wlergsae thetiEcuithatn Jue Grseelic] GRSt gepFrates 2(TRsst halting
mal func“?ﬂ}ratﬁﬁtof{hetcg'ﬁ state of the gam ng nmachine is restored during the
pl ay of a‘gane o change, ganme piay nmay resunme and the game nay be
conpleted in a manner that is no different than if the mal function had not

occurred. by calrhy staRBbd BEhodBE kR BANGHRYT Si8Smadtdisait doftwareases we a hi s
critical data although other types of non-volatile nenory devices nay be

enpl oyed. sthesahimemoPijferhavificnsiony of Hetzamsedel. iplay pewly pejalsdpdhe |8mpbb‘§‘e
conputer Spresemation, etc.) may be defined as a state. When a game moves from one state to another,
critical data regarding the game software is stored in a custom non-volatile memory
subsystem. This is critical to ensure the plaver’s wager and credits are preserved and to

minimize potential disputes in the event of a malfunction on the gaming machine.

~
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[ 0085] As described, when a mal function occurs during a gane of chance, the
gam ng nmachine may be restored to a state in the ganme of chance just prior
to when the mal function occurred. The restored state may include netering
i nformation and graphical information that was di spl ayed on the gam ng
~machi ne [0984he 3t gtweryr thergaming Meching flegsotot eAvanFo fromxa fipst stataneeh sacpid

mal functi on occurs during the pl of . a.car . C e been
deal t, tR&“g4H ﬁﬂ“?‘?gé'f\Pﬂgat‘r?ﬁ;e}h%ea%é\étt%er L vs\ﬁq{eﬂt%ﬁer%g%ggg&%ﬁgt sf%(\g/\gg?'e—lﬁmél
pr evi ouslfaatale apd ey @ @mep@riectr bpeativar @ arerrerdstagnof pley iexdenglert, ofaa bonus

gane may be trjggered during the play of a.gane of chance ere a player is
requi r ed MAFUREIE: ‘é’sﬁﬁfnwe“oqgc thay %@PI’%‘?}&JSBH”% 9 ithfeg2! @B?’byAV\geéllléeeﬁ?tQ\%ﬁgn a
nal f unct 't}%rgahﬁf%g RGSHAE Rebt@budiMehPhBY &JF ahame MRARIAQrafile PN Ba s RE@6E | ONS,

t he gam ng machine may be restored to a state that shows the graphical

pr esent adiheaaameteay Reseonprited inomanrer Hiat iUt difisrent her ddhngalingtinaineat i on
of sel ectona,LhAtT BRUA Ak DhoBRAORANPERIQY afhG el AYREerd hidERRGAL t he
gam ng nmachine may "be restored to any state in a plurality of states that
occur i n attheigyartierafypecshai oen-vélatile coerners devidee mayebd kmirtoyed. Ehraharenosy pl ayed
or to states that occur be i1 | & gane of chance. [0086] Gane

hi story %ﬁ’f' ?Snaé??%ﬁ]serdéaé}'pd%an gn%;ael@lgguﬁgeaéoﬁ uégi)'l ayed such as an anount

wager ed, the outconme of the ganme and so forth nay al so be stored in a
non-vol atj me IiC6&herd 1€ ] Bl LeOodh £NEL AN YOLAihE ©
menor ? nﬂ?/d%cla dg!t\)sg%{?sg'g%ghgﬁa%Q%A]%g%ﬁ%éfg%tagﬂﬁor‘f% on o?hat hetgr%pﬁi cal

pr esent atmashint ety beasstpreevi @ssieyin preesmrt fcchamcetjhe panionghemebh maburptidn t he
state of the ing machine (e.g.. credits).at the tine.the gane. of, chance
hae. bl ay SO RO S o ReMAREEronE T Mol en] bFBy S RERSS ik "o

di sput e. JzRrdigxaeplon, the chaygehadime Weti deitd pasr fontha npilfendtpns Foaeeample, chance
that they did not receive crgdit or an_award thzga%[gt hey bel i eved tha§¥ won.
The gare "Il Palfvicappatsisndtiny Berhyaha iy $meast NGEerd ARt 8¢ the
gam ng MRehi NG Phialhine AL IbBGestE Rith Afel @Fdsttha vd:lreswbi@gslgar;Flag@ Aemanst r at e
whet her the player was correct or not in their assertion. |0087] Another
feat ure dfe gadigagenasfinpas, exauple. AsbaneT SgaRiITY Rotsgered duripg thepplgy phay

often co ﬁ\'grbf lﬂFalengyach.%@taeﬂl;\%?gsﬁraquiflgltb'maFQaziﬁlﬁhéYl ofisE&Icha 683 vide8 d&pnRpect to

specific systens | nterndl external t e slot machine. The séeri al
devi ces maeehaWaeret eclfung@n hanbenimd afieeteiplamehissmadsatnedir fnfae sfleaiont. he

"standard’ El A 232 serial interf ' b | ¢ : ters.
Theae | nis EARRE W TIRR o B dng, T NS N B SRe! RURRRE, somRl el S

opti cal | yus@wipt @dhseif@lctibmnineidiges, inditktioa Rt sdlanpnsthyl lavs elfdad) beantneadeaces,
etc. In addition, to conserve serial int erf,%ces [ rét er nal | lé/ in thel.s,I gt
machi ne, ¥epf ﬁlay?feylpc?égerﬁlay‘eﬁfé”‘é%'ﬁég’t'@dm?h 8 "SI 2Ny S1eS D HAFRIP aEhi on
wher e mul i ®aRRELTAKRALarbleyf Gasccah® emdeatiedhd gani & dhgh isglaived occlannel .

[ 0088] The serial interfaces may be used to transmt information using
cComuni cattdtesrthat occur between the play of a game of chance.

[0086] Game history information regarding previous games played such as an amount
wagered, the outcome of the game and so forth may also be stored in a non-volatile memory
device. The information stored in the non-volatile memory may be detailed enough to
reconstruct a portion of the graphical presentation that was previously presented on the
gaming machine and the state of the gaming machine (e.g.. credits) at the time the game of
chance was played. The game history information may be utilized in the event of a dispute.
For example, a player may decide that in a previous game of chance that they did not receive

credit for an award that they believed they won. The game history information may be used



protocols that are unique to the gamng industry. For exanple. IGI's
Netplex is a proprietary conmuni cati on protocol used for serial

tomuni cati on between gam ng devices. As another exanple. SAS is a

contfruni cation protocol used to transmt information, such as netering

i nf or mat itomporfstromthe gatriofi therganilivi gnea¢hinegpriog nivirieg ded/prcadter GetdspuBASaing tused i n
conj unctl on with \@}eﬁlg? er trackin syste{nntgelras thlGT gam ng nachi nes may

al t er nat P¥BPYUBYE PAYCLRPS PREFAT "Geliteds a casi no comuni cation
controll er and connected in a shared dai sy chai n fashl on to a single serial

I nt er f aCE%D 2 bOAn tl%er %ea%ur Pgan?%r ! a%ﬁm@% SQ%VAngﬁ o%‘?na%%fp%?e@?'lé’th ﬁx'e‘gned
device a ses™ fRe*¥ertd l'er citcuitry nmust 1nplenent a
met hod t @ﬁgteta@ftah @nijue dﬁérﬁmés ol uglivey cheid | me:rﬁd:dr es®esect Gespecifit -spinwgase

computer .serial ports are not able to_do th 0090] Secur i

ci rcui t s HEPRANd KT B Ahg ﬂf"oméﬂ“‘leGTTg ﬁ‘if}?ﬁﬁ?ﬁﬁ{t .%‘] By r%eﬁHCSPD ¥a§%cur| ty
swi tches r@nfu frambRd (R Jaee gt BROkandddt BEA el“@tserrmmmeembmea by Bléﬁefrelli ably,
access violations result in suspension of ay and can trig

addi t i on@HrPost GPINPYesp Ehee i iBREades “i?ﬁ‘e@élf*‘\?‘%gftlﬁe“@uﬁﬁ% 225t ibee OcPf‘Cg>§Hél pl ay.
These ci 14 gH&atlﬁ upRd fswtlh@ffaé@e{hﬂgy‘ﬁfop's?vl@fsérlawntW&e@fetca Rahddfion, hackup.
In power-off Operation, these circuits continue to nonitor the access doors
of the slcopsermechrinlgntewfitesn ipewelly inghe gt mpehine, sdiial devidenmarbe isprreCEA D 2

det erm ey HOFIARL AN BRE e %hf?h?e P RerPCRYIcE M e S YL LB Sl

e.g.. via ift war e rea egisters. This can trigger event

| og entriceamahd furt her dat a aut henti cati on operations by the slot nmachine
software. 100911Trusted nenory devices are preferably included in an I GT

gam ng machi ne conputer to ensure the authenticity of the software that may
be st or ed0e88]| esbhesgcial mtarnorpas bt)gy@t @n@anSQUOthaBatMS@lré;t Wg@l@?é*@h ces.

Trusted neno e S. an ont r.ol c r al ed to
not all oﬁr%ﬂ%{? ﬁ'@%?rfgﬂlqg?%tﬁe =0Ge "};mgt daF!t’Oé S otxegél n t%’l& lsrf%p détgloce

whi | e t heormimidaticie ool Ssedl m@rtsahdueﬂmmnnﬁdaeoxsbammmumgdevme Amaimtlaand dat a
stored in these devices may. include authentication al erthnﬁ random
number geT@PRECPAS 18 atRBIHUNCAE LTRSS Used o RS mig ind A-KEFhEP §ICRPe . The

pur pose aghfoth&sR, Fokst egnﬂemcﬁmg%“acr@rﬁoie&iefv@e PoRsM €8S gaikeagn rcenguhcatoer y
authorities a root trusted authority within the conputi ng environment of

the sl ot Widlthplageritragking ayftase tracked and verified as original. This may be
acconplished via renoval of the trusted nenory device fromthe sl ot machi ne

conput er and verification of the secure dev ce contents is a
separat e PR¥Hd plit pame ‘F‘P%‘ﬁsdﬂa>dé\}?rﬁ%“"eg2g%”teﬁ8 ot 1P§‘E'&B’ Z{Ire‘%ﬁ}cﬁs dedice is

verified asinaUbhaihniGtioPBhuBASeMhdWdnhdteeRPs Shardd @fisytdh@invidshidd fad kiaBle
al gorithns contained in the trusted device, the gam'ng machine is allowed

to veri f ysetitle irderfasent ircibpih ofsenddiF tnesinh¢rat dedcesnere dereisrabhapsignpd bdevisscat ed
LN the ganRdL ORI Bt 808 EORI Y er SHER: uﬁ?ﬂgle%@ ARt BoSLUefdaQr Rakd di sk

drives. arfls re ruste evi ces that nmay be used in
t he preseantiqieni¢eint hddresaese Ghasel-plorposei comipu®@r Sd?at parts alonot BbI68SAGBT. f rom U. S.
pat ent application no. 09/925,098, filed Al.1211st 8, 2001, and titled

"Process Verification," which is incorporated herein inits entirety and
for all [0090] Security monitoring circuits detect intrusion into an 1GT gaming machine by

monitoring security switches attached to access doors in the slot machine cabinet. Preferably.
access violations result in suspension of game play and can trigger additional security
operations to preserve the current state of. game play. These circuits also function when
power is off by use of a battery backup. In power-off operation, these circuits continue to
monitor the access doors of the slot machine. When power is restored, the gaming machine

can determine whether any security violations occurred while power was off, e.g.. via



pur poses. [0092] Mass storage devices used in a general purpose conputer
typically allow code and data to be read fromand witten to the nass
storage device. In a gam ng machi ne environment, nodification of the gam ng
code stored on a mass storage device is strlctly controlled and would only
be al | owesfiwardeor sqpéing fstaousmeigisteenaibe tappeigesresvest loigt ¢ntredseandrforihe datl

physi cal enpablers re ulr%g Thpu h thlsﬁ evel of security could be provided
by sof t warBENUEETONAT @“%‘Hﬁﬁf@?@aﬁHﬂ%“*Hfrude mass storage devices
preferably include hardware | evel mass storage data protection circuitry

t hat oper at the, circuit, |.evel Lie I on
the mass ! @[ﬁfa TrHRIH @smoRy AR FS 6‘5n%rf%nabl\bo?%l%se§)f Hpvf/}z;r (laégr%mﬁﬂar \%/ag?g@error
triggers cﬁﬁgﬁ%ﬂto&nﬁé thermthefiticGatof ae oewatet teaphachewitdrbdon lesdwecypr operory
electronic and phyS|caI enabl ers belng_ rgsent 009 3(f@turﬁJn lrctomthe
“exanpl e SROSEFEMS-FACh GBS SIHREEAeWCEhe T 58 PFEY™ e GaMi hg "HachE Ré he or

she i nsera'['esty%ﬁ:ﬁlh) HE QG R B&eall‘éw Ro&Ee/ARMAT tRScsde dad |d|ataVs<&irbdj&1t e rrﬁ:ﬁmrv
Additionally, the biTl validator éﬁaccept a printed ticket voucher. which

may be adeeipt sdilpihetprmasy deviceisiieriallse ipthe glot giaching)i Theacadr aps &4 #1ORAN a

cashl ess ﬁésgkﬁul&g XSRS 88 ricdont RbositMd  Rhdbhe ngaBe: deh@aptayer
may enter playing tracking information using the card reader 24, the keypad

22, and thwefiiarieseyst opéraipigasystt kemelshete., BeHarpagarms thase fupiedh cn®y t he
pl ayer p:ﬂ%%{ﬁ(}ﬁ 1% P‘Oe pgo E% :%rﬁlgobererlﬁat%r}‘/r ral?tgloratl a£ qo&tnﬁggtéaeguﬁ]%tg \H{'}ﬂn

r eader. Enrayar-yitens formation using ﬁe vi deo
di spl ay %mpﬂuﬁ'geénvgaﬂiﬁerﬁ@dtlﬁrsl(imacﬂilhethmt:alﬂw tmyechdrsiwebéedjassqucawédﬂlﬁ t he

vi deo di splay.screen i |ocated 1) the, Log Box.. (00941 up g L MGgase of

a gane, d"'Pl dedi si'ons

affect t rk%rrﬁ’)'d&:?%ﬁ@ vefifidafién @Mk sdcafe A¥ADR! Gsvid @nayier isrByepuateythivd pady her
wager on a particular game, select a prize for a artlcular(gane sel ected

froma prieséicaiongdeyice. Ginceriiearugisaancaeasy eYeksis (vpAlicdAsauhen g a0RasehortNSt
particul B%%gﬁ of tﬂ-eh%rnmc Y&ralﬂyhﬁ?&ﬁ)té%sxﬁ tRllsfe@eVivt,NBe fdanPmahe isnput

Swi t ches e Vi I splay screen 34 or usin sonme ot her devi ce which
enabl es aliphayeao veofyi mpwvthentﬁcotr\n@ﬂaddnlqnﬁt @pcter@dgcgm gt mae Hienecatgdhins e
enbodlnents t he

conci er g gg?vf% ]Eutca'yaaseg]nt ers aasbclzo agd %§ fo e/ hQY S AR S f‘ék\c(ﬁ?%alf%UCh as

a| nrren servi ces using t he vi deo
di spl ay seraefino disedehenne ddies nrrapuia\dewwcém. th§ RIS Duventiap aredesaiipedgane

events, the gam ng nachine .2 ney disRhay;Mhisial 8R9s,008, filed August 8. 2001,
| and titled “Process Verification,” which is incorporated herein in its entirety and for all

purposes.

[0092] Mass storage devices used in a general purpose computer typically allow code and
data to be read from and written to the mass storage device. In a gaming machine
environment. modification of the gaming code stored on a mass storage device is strictly
controlled and would only be allowed under specific maintenance type events with electronic
and physical enablers required. Though this level of security could be provided by software,
IGT gaming computers that include mass storage devices preferably include hardware level
mass storage data protection circuitry that operates at the circuit level to monitor attempts to
'modify data on the mass storage device and will generate both software and hardware error
triggers should a data modification be attempted without the proper electronic and physical

enablers being present.



auditory effects that can be perceived by the player. These effects add to
the excitenent of a game. which nekes a player nore likely to continue

pl ayisng. Auditory effects include various sounds that are projected by the
speakers 10, 12. 14. Visual effects include flashing lights, strobing

:cl ght is oLOOGB]BeaRpgsmiﬁg s thti spinayed§ Fior M & o tideyihiPhy RadaMig 2 or
rom lights .behind the bell | as fter t ayer, . tgd a
gane.  t REDIE ar ey Ficdl v gafe ik, ey Sim oo ey 25 SRR FPRe
ticket 2Q@dfiionaltyh@epili Wiidhtod fay abdeptn priviwedoickesedicico whiahrm dyelve agegpesi or t o

redeem a prize. Further, the player.. recei.ve a ticket 20 f f
mer chandff§ed!! 6?11‘5‘%5 alsraBrﬁ“ﬁ‘ﬁg Ogrcﬁqftg‘?%fﬁf F6od| 5 NEFRor kjggddéggi% bed
herei n pgamicdteBibods pRDE ALY ERaDId oy RRRAGIINGraBNkingdieccanttenter Red

gam ng establishnments. Such networks may sonetines be referred to herein as
ser ver - bieetypaindhgnd drevierrseenisTn B KoFRE; OBET gHee P‘ieﬁeée.“c%ﬂ&hg d@Yani ng

‘net wor ks p%rklll %‘gfee{_l@a'ﬁet & GORYE lﬁjoﬁ‘nn} caPd QUL RIIGML ML coPd reAQd VO KRhE @th1Ghe

machi nes ther ~ devices relevant to casino operations. Gane thenmes may
be Ieaz il yolagﬂdw@mmaem ieforngticrdeent the vidhadigeldy 3¢ fOlesdamedind REFIEIMEBIR war e,

i ncluding but not.ljmt: , hA f. 1 war eri pheral software.
etc., ma ‘_51558(%’\?\4%1 SB%é%dl%S }(])‘:’I ﬁg%&@%@{é}d&éﬂg%&zé&ﬁ%@ﬁ} ﬁ{gst@p ??g\bi | e gam ng
devices, thin clients and/or other devices, such as ki osks. networked

gam ng t . RAXET ' , .| Ik 1, i t servers
or ot her?@eﬁ?ces ug °ath?:t§§1]§ljrsglg§éy%t%%maw‘gg%?%ape?fﬁ%ghg@ﬁnﬁ% ?o#eggb%ggd/ or
provi de aletisionsnagih affan thg ofiwnot iobHal datmg. Forexaumis. & maber MY ¥arE Hsatrifshs,
wagering ganes na be executed primacily [
central et ? B%EW(?%{s‘aB]es %eﬁ?/céla,p"ée ﬁoés?tpag%r?%g%%ﬁg Sée‘?%& ﬁ@r{ : x%ﬁg%ré?r’ wager
ganmi ng dej- efat Rahé QASsiGBURL Afeci ht BLicomand afpanizllag aamee. dlit playesmaponaiises,
etc.) may be made by one or nore serversg g{q o%\ge. net wor ked devi ces. Pl ayer
tracki ng thasneheiemsisingdboBRYTHEP T IHEEIB S Hiid" e‘{Fpéaé'nséreap s’gloé>'7'§'fn%ls%'f‘eed
functi ongyas seGEALERN WhidleRPRLENE igABToriRYyioR entp elidf @infiRe magiiind. éASdme N
part, by one or nore devices of casino network and/or of a central. system
embodiments, the player may be able to access various game services such as conmergg
services and entertainment content services using the video display screen 34 and one more

input devices.

[0095] During certain game events, the gaming machine 2 may display visual and
auditory effects that can be perceived by the player. These effects add to the excitement of a
game. which makes a player more likely to continue playing. Auditory effects include various
sounds that are projected by the speakers 10, 12, 14. Visual effects include flashing lights,
strobing lights or other patterns displayed from lights on the gaming machine 2 or from lights
behind the belly glass 40. After the playér has completed a game. the player may receive
game tokens from the coin tray 38 or the ticket 20 from the printer 18, which may be used for
further games or to redeem a prize. Further. the player may receive a ticket 20 for food,

merchandise, or games from the printer 18.

[0096] Some networks described herein provide methods and devices for managing one
or more networked gaming establishments. Such networks may sometimes be referred to
herein as server-based gaming networks. sb™ networks, or the like. Some such gaming

networks allow for the convenient provisioning of networked gaming machines and other



[ 0098] Gam ng establi shnent al so i ncludes networked ki osks. Dependi ng on the
i npl enentation, kiosks may be used for various purposes, including but not
Pimted to cashing out. prize redenption, redeem ng points froma player
| oyalty program redeem ng -cashl ess- i ndici a such as bonus ticket S, smart
cards, etlevicasmelemetd aapihe matams oﬁgme Kiesek aidy ctsaly 38é gorvshicatyy addsd A
|nf0rmat|onao r G d
events (STAYRCGY %%’Hﬁia ”{e{}%o gﬁﬁl%r%t n, 1&11 ed tgg%lgrl ?%é(ﬁlaagg[glﬁ%n s
| ocat i onperggheral Ssrtvararegc. rrai\eﬁeaﬂmmdbaﬂutﬂo ﬁeemrmcb&nnwmb@llmsompbﬁmaandg or
controlled, an ated data may be obta| N d and/ or Rf QY [ng to
the presdf¥icsn &’é‘hf‘ g anelder Oégkeérf%i”ées S EN P %tgﬁ%qgngdf(%?l%%ﬁ%\%
i nvent i oRuriks0sks may be configured to receive information froma patron,
e.g., by pr esenting graphical user interfaces. [ 0099] Al t hough vari ous
communi cati on protocol s.may be used, sone preferred inplenentations use the
Gam ng Stegydar dSnAﬁ)‘ﬁQCirﬂ;ﬁlbrﬁéhtalo@Ssd\v%§aneoth’rodi@mls of G h:entral npflsermmﬂzhtl ons
may use 1GT's open, Ethernet-based Su erSAgé g hg]col rTers
avai | abl éeqeﬁF‘“ﬁ@ﬁﬁFd’élﬂioﬂ‘(js WY HoRIPVIERAGE W2 F“%“"‘Bf\oc IssOme Wel udi ng
but not I}, BielRfkaliOhsBoAberfl BRE thdy B ReQlted F’ﬁfx‘larbl@ dHS&it (BIOmbﬁpde&hSEsnbf yarious
aspects of the invention. 1GI has al so devel oped a gani ng-i ndustr Eem fic
t r anspor teemieay esysical |seeh GASHSEMeIt ar h‘éﬁéscoﬁﬁ’ui%petéf ’f@PFI“Fm Frd V885 eP
addi t1 onal T HAGHRNAI b el SREHED Bime OLQ%QQL&£MQ%Fn%/t@ma&mE may
al so incltudes an , Implemented 1 n part b D swi tches and
mul ti pl e oRElOR seadte o6 othAmeRFIrRedhétwass.k Plasgr tb@kmgé"wﬂlp@“r a@@@&ﬁ’ﬂ‘l‘:efunﬁtd?“ﬁr ack
obj ects (such as evi ces is
exanpl e) .2"p&Y ot e ‘gfp ay- ’%?aﬁe n‘ﬂgg flscasr?f)?'atm@w tg \J{:]a%%ﬁl hr%jgaeng:;rﬁ) NS né{;(l)?m EJS}oms
exanpl es #feaiampai bRBhDoﬂﬂbMekncémqf cbﬁnmsadotkmna/ogaﬁa egytrekdvatomi. shnent are
set forth in United States Patent Application No. 11/655,496, entitled
"DYNAM C CASI NO TRACKI NG AND OPTI M ZATION- and filed on January 19. 2007
(At t or neyjo®siket GiNaing| %Fdﬂﬂ@lﬂﬁéﬁl)@lt@]ﬂﬁu@@m@w&)(e@ridOSkﬂ Ubteperdlig @Deﬁ\ePat ent

lication No. 11/599.241 ' DOWALOADI NG .UPON THE
épREDETERMFmI?B“’E\?ERFrS 083 gmpy ﬁ’éo“SS?m Rfov%rh%’érp‘{%oseszo‘ﬁ%‘“‘i“ﬂftb“t wget No.

| GT1P118ChhiAPo30BriedONdEGhFon, @ddeedingWoirth fidfmea bawablyvalr}cmbg(amtrméerbyw
reference. [00101] As noted el sewhere, Ssone. i rfjgl qrrent ati ons of qé/entl on

may i nvol eshleshainticipugh @p bPRYF AICKSS Sy AN 8 §R° é‘gp'ﬁlnﬁﬁ}t&?o‘}sr 518?0 ng

cards, er:n&\h bk r\fsl:&’qgr @Qtaﬁllzdct)xntf%atl&?%gélﬂ' el gamik1@sthieizAieRN eOf, flgelding
RFI D- enabl &d player loyalty instruments may be tracked via the RFID

net wor k. dchedulidseveRtanplich, asapuinaments. sSoFRStag M anh £ lovb F§A4 18R ¢ RAESN Wel9°atiRR| ude
an RFIDtaa, ¢ g’ﬁwgljg rjeﬂfeﬁqg%ﬁcheﬁgﬁge%qg d@@%*ofv'ioce@tah@/gr bmtf?)ﬁl@@tdn‘ar}elfaf%G Rwobi | e

devi ce. AEcor I'ngl |"ocat 1 ons taped nobile devices 870 may be
tracked vinay béleth?EthamEbrv\mokndedn aecorCEag m thg pwtmbh‘feghman‘fm Qamele, In some

| ocati on-detection deyices and such AAas | g
syst em (" @PEENR)S Bg thsBYEnLIgn: ﬁ%?ﬁ &d‘tlhe “q ocf%rteld g% r%;%%é%{)o?ﬂ?%&r?d?%%
devi ces i parfoli€e.¥i B} Plctdntifd cdpladriubg imsifadebi shment or el sewhere.

[0099] Although various communication protocols may be used, some preferred
implementations use'the Gaming Stahdards Association’s G2S Message Protocol. Other
implementations may use IGT’s open, Ethernet-based SuperSAS® protocol, which 1GT
makes available for downloading without charge. Still other protocols, including but not
limited to Best of Breed (“BOB”). may be used to implement various aspects of the
invention. 1GT has also developed a gaming-industry-specific transport layer called CASH

that rides on top of TCP/IP and offers additional functionality and security.
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[ 00102] Vari ous alternative network topol ogi es can be used to inpl enent
different aspects of the invention and/or to acconmobdate varyi ng nunbers of
het wor ked devices. For exanple, gami ng establishnments with |arge nunbers of
gam ng machines may require multiple instances of some network devices

(ex... of00d89 net heemingessiablishment Biay alspnaiedss anREER naly o8l dmpSEHENtSE I
f unCt I Onaé!(l)tb}( }U-qlqt E\h‘?ch%g(@ﬁ'&)'nﬁﬂt % F9H LhR nﬁh]”l@l*l@"n&f&oﬂ\l l%%( HRELWRI for

devi ces nme i npl enmentati ons e invention may Include one or nore
m ddl ewareansge.vertsicklobjpds éuliches wobile kirosigsieviRE. ek inclves REHA fags b ARk
swi t ches and .one or nor e

) ut er ( di ng
server). © HORPHENEVET " g}éer\)gr‘@\ 8{;% b]\llsg.l’%l otugsogdge?uﬁ%pﬁgéi?(ﬁg%g

i ncl udi NgFAPOtheRArk Inkd¥i HeQded o & @&nfnkﬂds&blmgleaﬂdl/e(‘aét fognf rie gatited IStadds hadna
received from sw tches, fromindiyvi dual g e rom er
devi ces. ADBHEAICHD| Nerenk! 45 FRE ofntitie | é\g(g% (ggﬁ%g Srgg{;qbiicgnéw

met hods e dgy A GRINT Bid ﬂﬁ@%g'JQﬂJaP\eﬁWd@ﬂ(A&fnfnbﬁ Docﬁ&@@%ﬁmmmmm
devices in a central systemmay al'so be confi glured to perform at st in

part. tadks €PRCi€IP ang theUpirds States Mptent i dpPlicpin dxanpl/e?”-gHe H}““ re
servers, e%;d%%Aﬁw a%el\ﬂng)ﬁgﬁﬁc CResit pREBEGERMANEDNEVERNKE @hd Syst em

may be con ured to unctions described in detail el sewhere
herei n. [fOﬂil@AN@vmnlm 157020@6(62&&011119)/ Bercke™No. @y 1 id 8€ bR 1 PAPBLLOMIGIR)- sBfof war e

for receivi. notification paranmeters, determ ning
when a vva“dﬁa\gﬂﬁh r8€r‘di"f?‘8?1mm€eg$b gfareﬂ%ﬁg with the wager gam ng notification
paraneters and/or providing a notification to the player when the wagering

condi t1 oo eSPOMISH ! Bl AgRT @yﬂ@&tﬁ%fdmg 'ffLnE] B! BhSive

Mor eover, or nmore'of the servers e configured to recel've, process
and/ or pr @Mhﬂl eplapadey adaﬁratrfnmem cactersgsayer oraghing/¢adds. waich gratllll@rand?é’d@ 1)

Pgt) Ir gns (,%ég@n%% rfl“%gfc%‘ghﬁ? eh i{?@g-enobg $ ]élae‘f?r df Oarlt\ 1h£tﬁx%¥en%nr§a_y Be ?ra@k%ﬁ” ng

notifi catyipthk. qubcnenk&ﬁlﬁlﬁhﬁpéxamm{ %astl’samle@athe(}ﬁolﬁi&tc&v(c\ﬂhmeh mmdeuancl ude
map data, casino |ayout data. canera i nage dat vi.ded by

etc ro
one or notdDoftag hwhisBr yefuges FneesisA| idegd ?‘E'@E “P?rp’ioén%n‘flgll?r 4§V el ude
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caneras, digital still cameras, etc. In sonme such inplenentations, such

camer as mEpWgKGV ademieg cstaRishmeny &thqr logasigh-=deiepEomdRigarn® A&k stdsiSsuch
th bed. ~
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gation Devi ces,
Syst ens adhdnd!e/tetnhbdsnpmm«/hfa:gammvmctdrspmmttcedlSh‘@h@ﬁn by ref erence.

[00102] Various alternative network topologies can be used to implement different
aspects of the invention and/or to accommodate varying numbers of networked devices. For
example, gaming establishments with large numbers of gaming machines may require
multiple instances of some network devices (e.g.. of main network device, which combines
switching and routing functionality in this example) and/or the inclusion of other network
devices. Some implementations of the invention may include one or more middleware
servers disposed between kiosks, RFID switches and/or bank switches and one or more
devices in computer room (e.g., a corresponding server). Such middleware servers can
provide various useful functions, including but not limited to the filtering and/or aggregation
of data received from switches, from individual gaming machines and from other devices.
Some implementations of the invention include load-balancing methods and devices for

managing network traffic.



[00106] The servers and other devices may be configured for communication
with other devices in or outside of a gam ng establishnent, such as host
devi ces, kiosks and/or nobile devices, for inplenmenting sone nethods
descCri bed el sewhere herein. Servers (or the |like) may ffacilitatef\ |
communi cH0BHs wi tPnesuaneredeyieessn aceeE! \?lé“"é‘ha‘aétaiﬁf’é’eﬁ%‘% WrEddaPE OBy 8Vi de
appeopr | flLe §SAAORRES ol vo B HERE IERcR] SeUhaLmANerRl hr [ 9O1GLSOMe of

t hese servers ‘may be con igured to performtasks relating to accounting..
pl ayerOn | enpitkt, ystorkmendesiiqey/apdiouhesisiaresss of ohe icgrirahtsy spmonaxiapicapligwigt M nes,
etc. e.or. _nore such. devices nay. j.npl ement a casi no managenent
system gﬁ%‘ﬁmﬁlg%ﬁ@n%@fsie \(/:grgﬁd;%e qégsgﬁﬁ(gggyseﬁgm suite of applications,
whi ch provi des instantaneous information that nay be used for

deci s On_[(@hh]gg byOﬁeagli &grewggggers%rﬁa@ ) ﬁsétﬁ{?g%ith QY foR rddeihnSer ver

may al so “configured for conmunication W e gam ng network. Sone
i npl emenpalybonsvagér pdmeing mogifitaton paravetde. daermoiningowberof Vigsseg sendides i n

the formof blade servers. [00108 me preferred enbodi.nent . shTM
server aﬁﬂ"?sﬁgn‘gt"ﬁa‘rt %é‘ia%eér%“ﬁ“??c‘i‘%@oat(o&paéar"éet%rts a?‘g(érs rolwnmcggsrrﬁ*?ﬁﬁfaglgﬁ il?%n
with) cl ast pragd WiRldsthenesieri@rbndition ageespendscesh thnelapdi pupibaoktificagoor age
dev! ces, swtches, etc. Such storage devices I i nclude a "RAI D'

(ori gi naPPEMEERunYIRROVER P85 %M ITRE PN GRS Eﬂa%, Coﬂg'\%}"ﬁ?é% rROwNPT3E"™
redundant,, @bf dovitle InEERARIBEH EHnfS) (@pidNde haGknmiuR daar & tiovese.andé or
tape drives, etc. [00I09]In some inplementations, many of these. devices

(i ncl udi nedi¢aig thgdecatippriof @gd/eipdirections to a gaming table, a wager gaming machine, etc.,

associated with a wager gaming notification), etc.

[00105] For example, navigation data (which may include map data, casino layout
data, camera image data, etc.) may be provided by one or more of the servers to mobile
devices. Some implementations include a plurality of networked cameras, which may be
video cameras, smart cameras, digital still cameras, etc. In some such implementations, such
cameras may provide, at least in part, real-time navigation features such as those described in
U.S. Patent Application No. 12/106,771 (attorney docket no. 1GT1P410/P-1222), entitled
“Real-Time Navigation Devices, Systems and Methods,” which is incorporated herein by

reference.

[00106] The servers and other devices may be configured for communication with
other devices in or outside of a gaming establishment, such as host devices, kiosks and/or
mobile devices, for implementing some methods described elsewhere herein. Servers (or the
like) may facilitate communications with such devices, receive and store patron data. provide

appropriate responses, etc.. as described elsewhere herein.

[00107] Some of these servers may be configured to perform tasks relating to
accounting. player loyalty. bonusing/progressives, configuration of gaming machines, etc.
One or more such devices may be used to implement a casino management system. such as
the IGT Advantage™ Casino System suite of applications, which provides instantaneous

information that may be used for decision-making by casino managers. A Radius server



a license manager. servers, and main network device) are nmounted in a
single rack with sbTM server. Accordinaly, many or all such devices wll
soneti mes be referenced in the aggregate as an "sbTM server." However, in
altérnative inplenmentations, one or nore of these devices is.in ]
communi catd/or BWHER sstydvnge plse be sprflasredfonermpeRiraios Wi e gamiseisMebut

| ocated gl SeUIGESen iRl B AP Gent 30 BRnRle dfiCor Gt GEeOUrbR WDUSHE | N

separate na conmputer roomor |ocated el sewhere on the network.
Mor eover plaild sepats. be advant ageous to store | ane vol unes of data el sewhere
via a storage area network ("SAN'). [00110] A conputer room may i nclude one
or nore operator consoles or other host devices that are configured for -
communi c§10168] wi t Satdwrfeded pmbalimenthpin iy serversind dhegfther servers igsitde (o oom
Such host devices may be provided w.th i fmar e
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i ncl ude devices for inplenenting access control, security and/or other
functions relating to the conmunication between different devices on the
networ K. (dg1o9ne eXmnphR, implendthbiib@ maey vethegsdaites ihanding bairnot hietive en

di fferent devices on the network. The’gr hi ter ma%/ bcf‘ i n;pl rn::rclkcxavqlt,h ng
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referencé and for e‘f%frl purposes. In sone inplenentations, the arbiter is a
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the foll ow ng paragraphs. [00112] The arbiter may include an arbiter
controller that may conprise a program nenory, a mcrocontroller or

M cropr ogess®] ( MP), campardernacae Ssclurenwreyor (RAk)opeanatdr apnsolep o pthgt pest (1 /0)

circuit, al] of which i nt er connect i a,an_addres A

net wor k cHfs6t BAL arﬁﬁPﬁfﬂgﬁ‘h‘Pg’érchB‘I"“’t“ﬁtéO"c‘gﬁﬁﬂﬁle&S V'on “f'%’bno%dg@l}t%???ﬁtehegam ng
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program nenory. a mcrocontroller or m croprocessor, &fel\/P , a ranggna.a%cess
menory  ( FRARWaEH raimPIGRAHNS YRHRHS 45P9oE) Ofcihe dBYaTon |HOevEh SR Ty, dgace
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al t houghr}ﬁ%%%gtr%% ?E%Qdag@ tnhe r%et \%\o?k_ clgrrput1 er are each descri bed as _having
only one laptop spmputessiorthistewemplohandowireless dryjceavhich gea RRAAs i pragple)

m croprocessprs. Simlarly, the. 50ldc8E&. may i ncl ude

nul tiple %Ee @ﬁﬁedrre{}]fetwﬁlﬁfé/emSrcgg’#ﬁ%%ﬂeggm&%? ough the 1/Ocircuits are
each shown as a single block, it should be appreciated that the 1/0

circuits @ﬁqerT%nC| ude a ﬁther?gfingiuég @eéf?&% fbYiRpRenRintihd §3c6dsT GHIrbISsectifi® RAMS

and progr nmori €s may be enent ed as sem conductor nenories,

magnet i cahddyorr &aetahinetiorenetaties , o athel/commopiidatiah | betwesaddifierentmaeinees e theor
exanpl e. network. In one example, an arbiter serves as an intermediary between different devices on
the network. The arbiter may be implemented, for example, via software that is running on a
server or another networked device. Some implementations of an arbiter are described in
United States Patent Application No. 10/948.387, entitled “METHODS AND APPARATUS

FOR NEGOTIATING COMMUNICATIONS WITHIN A GAMING NETWORK™ and filed
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[ 00113] Al t hough the program nmenories are described as read-only nenories
(ROM the programnenories of the controllers nmay be a read/wite or

al terable nenory. such as a hard disk. In the event a hard disk is used as
a pfogram nenory, the address/data buses nay each conprise.nultiple

addr ess/ SentembRiges 20Qhiteen“ MjichAPRIfcalPT PV IR 15 PHuROTa ﬂ&ef%wérﬁvngge an
I70.circyif i $RO t WeEN b e AfdhEsRAAt fe DABRS il QOfp4dicmTbnigat i ons
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| evel s of encr i.on techniques. dependi | b ket Y ARfodoh €n
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stati sti galirel SF00ABeii@PlciRited ¢ CoRas deyednd esempiendhplementationds idiskussedler or
statistical information may remain encrypted, although with noderately
secure emtihyiRIogfing BErHRISes, such as RC4, resulting in | ess processing
power and less tinme for encryption. On the other hand, financial :

information (e.g., _account information, . w nnj et e, ) |.0
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preferences. etc.) may be encrypted w th. stronger encr i on techni ques
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aut henticity o? devices in the gam ng network, including but not limted to
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net wor k '\(/:Eocrggtmlj—%f %agqelagpr%géég arggll?’?’on, t he recquest_i ng 'I’IZ(![RV\DI‘)[( devi ce may
be ref er rigghtioatpas (tMecicduitenll of amitht ey bequrespecias twiork addreiseiatankiip. blé
referred to the host. The client : [ B fbeadnetovidsqg and

t he reque%?“lﬁéf? aB%ref‘SIFBéhaégﬁn%’?ﬁ'ﬁli] g‘éetalr%sagcgtshl%g%m\?aq%ﬁ&gﬂ@ ot her net wor k

devi ce. TRe nalingnonRRYnepastbyrotdssorhodie, contrdlkes gamy nepchednatudey ralbipleer may

sel ect the host based on the request aFd based on i.nfor mat 'ltog ﬁRR/ﬁtanﬁhe
client aricRpreeassor Hesledy. thymenpy; fdpe mroﬁ%ﬁaaén%l%er VBt PG Kkeys
(session rkﬁl)ﬁﬁpe HrQ¥rat NG ATBIUNIGBE 41O S&5 Sirdiks laft ddoR sBdweid a vingletth@kscur e
comuni catioh channel. Either the host and/or the sessjon key ma fb\?

provi ded shouldespappsssiates thiethe QUEIET HraYpRGIUGRY SUBHEENC] 'QCGWCB%@P?%/Op Bvi ded.
The client. c h o i1 ti.ate t Wﬁ' aki OBmEReSIcdr. The
host may %lﬁgﬁycoﬁﬁég&v%&%&r grl%grg}rn t"xoem egtegrrﬁ?)nte%t he aut héeanti city of the
client. Thematidi teagneryaliyr ceailatde ahémonrat i avd/of oppticaltk redaplsofmemgrics. héor

aut hentici t f the client to the host and provide a correspondi ng sessi on
key, in r@@%@ se to which the network devices may initiate the

comuni cation session directly with each other using the session keys to

encr Pt ang, fger YPLy EDSRAR Srod bl SRNRLINEA ks BRIy RERbESRAOAD
request f communi cati on "'séssi on, the
the program memories of the controllers may be a read/write or alterable memory. such as a
hard disk. In the event a hard disk is used as a program memory. the address/data buses may
each comprise multiple address/data buses. which may be of different types. and there may be

an 1/O circuit disposed between the address/data buses.

[00114] Communications between the gaming machines and a network computer may
involve different information types of varying levels of sensitivity resulting in varying fevels
of encryption techniques depending on the sensitivity of the information. For example,
communications such as drink orders and statistical information may be considered less

sensitive. A drink order or statistical information may remain encrypted. although with



Arbiter may contact the host regarding the request and provide

correspondi ng session keys to both the client and the host. The Arbiter may
then initiate either the client or the host to begin their conmmunication
sesSion. In turn, the client and host may begin the conmmuni cation session
directly nwctefateé}asmumtehewpmm tnghnidues, seesdsdiC4 espulting inles Rrpecs HRAPANEE PP Ht
messages. An_a |t|on I n_of C i,0
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However, it wll be understood by those of skill in the art that a network
coul d mcﬂQﬁfethJrﬁ@Nl‘émécréﬁse%ﬁCPm)s types of networks, such as the public
switched tel ephone network ("PSTN'). a satellite network a wrel ess
network, a nmetro optical transport, etc. Accord RRBL% vari.e

t
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[00119] Si sxh{ 8 Fot-a BN UAICEESn S0NmEGith @y beerneanork @amenghaehmmava;pebnftx he
out side world shoul d only be made with trusted ev(ljcea via a sg Ilnk
e.g., viathghostyerihg 235nng saeuriyerRiksy Ray: S?)ﬁ’fxﬁ'tf © PRrhRETd ORGIS TEREHIAT

connect i opREIMEE bR 3R TMeREINISFoterRiaDRsBNVAYhA BBit&eMbY. @l’oviidésérﬁmpﬁbrhm:ysﬁay be
used for communi cations involving peripheral device software down] oads.
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Details of these protocols, includi n RFC reports, fromthe
VPN ConsoFlt“TWEn‘ﬁthéﬁoitﬁﬂﬁhg‘tol”iﬁetarcé’%s"@?‘ Sﬁ%ﬂ“ﬁ‘e}/ '\W\Kﬁ\?p\(? (’,‘Vg"h‘ithat{ﬁ?ﬂ% WoRant a
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(" PVC ) can be established t
keys to encrypt and decrypt messages

[00116] Alternatively, upon receiving a request for a communication session, the
Arbiter may contact the host regarding the request and provide corresponding session keys to
both the client and the host. The Arbiter may then initiate either the client or the host to
begin their communication session. In turn. the client and host may begin the communication
session directly with each other using the session keys to encrypt and decrypt messages. An
additional explanation of the communication request. communication response and key

distribution is provided in the Arbiter Application.



provi de a dedi cated and secure circuit lLink between two facilities, e.qg.,
between a casino and a central system A PVCis a virtual circuit
establ i shed for repeated use between the sane data terninals. A PVC could
be provided, for exanple. via AT&T' s Asynchronous Transfer Mde ("ATM)
swi t chi ng0®aBY i c. Boneommphieatontlatki(O mstvprri\bethecen adeagineaandce Fenial fYSEM an

endpoi nt G Jfroma casinol into the AT ck . r | e ations
provi de 8*&%%”%&??%ﬁm8ve “3%5%%8?&88%m§¥fx‘Bsga?gﬁﬂﬁefﬁ%gfﬁg?gﬁgégﬁzin an
egdpm nt c@rﬂﬁcﬁlichﬁ dhﬁﬁ)ﬁ%&&:lrl]iﬂ@\ﬁhfaﬁ hefing ltemAdivbibamkieider. et g The tiotetriee imear est
edge router. In_some such i enent at.jons, .the fixed-si cells used in
EhaC ATV SHITRR P b ST g RBE Bt AL OF hre Uaprsntartl Sdbe Fafleet s
(such as LRk REbId RRASRCHly Se &t NBhEtypRraoK atorisOkudn! ANGEIpESlic0Ewvitdeand
fromthe ATM backbone.‘$00121]For security purposes, information

transm t tephoss rshvask (PBRVA: gapdtelliceBetabil shiverresraytBkeACPSHR QBT one

| pl ST AR e{c.heA& . W%A QridFYo rRoS YRl KBhde BNESHMRLAatkR di8a
symmetric encryption Key,~ where the symmetric encryption key is

asym*r:st r in(te)adfdr}y, et ragphecheudirogead (I Vakidrek SpanEh € Tsibl Fe dvey IPrdyf CliPok
exanpl e, be obtaine om t li . key
a|gorith&?ﬁEVP§§§V§§C%% 6?g%égggfgfgﬁgﬂgﬁgggéﬂ%ﬁ{%ﬁégb%%?ﬁggﬁ%%ﬁ%hgﬂkVWen a
renot e senyenndfetiap\den vy eyirRgECSanhmandngverh® encorkptedaiat &/avelargth

symretric_encryption key jis decrypted wt rivate key residing on the
renot e s@'V@W“dﬁ&“‘tpﬁé‘%wmlpweag'rﬁpté“r?mfiﬁg?‘gaﬁ HT¢ rtﬁa‘P?%?feg’é‘H‘?w'Eﬁ’o%e{he
gam ng maghiinefibs oPBEh}Rb&REsHSI Ng the symretric encryption key. A different
symmetric encryption key is used for- each transaction where the key is
random y generated. Symmetric encryption and decryption is preferably

applied tigormst i nffor ARt HONcOR ISR if VERbIel 16cRI06 ) $¢pirit9 metilagonid Bewcdsend t o

be 100-10.000 faster than asymretric encryptjon, algorithnms. [00122] Sone
net wor k i(ﬁlfﬂhe%é‘ﬁg\agllsoﬁgh% atjpnAngHon SRRIYP MR%?%d &ﬂﬁ@@feg(mfﬁ%ﬁ)to, prevent

the unauthorized access of the gaming network.

[00119] Similarly. any other connection between a gaming network and the outside
world should only be made with trusted devices via a secure link, e.g., via a virtual private
network (“VPN™) tunnel. For example, the connection between a sb™ server, a gateway and
central system (that may be used for communications involving peripheral device software
downloads. etc.) is advantageously made via a VPN tunnel. Details of VPN methods are
described in the reference, “Virtual Private Networks-Technologies and Solutions,” by R.
Yueh and T. Strayer, Addison-Wesley. 2001, ISBN#0-201-70209-6, which is incorporated
herein by reference and for all purposes. Additionally VPNs may be implemented using a
variety of protocols, such -as, for example, IP Security (IPSec) Protocol, Layer 2 Tunneling
Protocol, Multiprotocol Label Switching (MPLS) Protocol, etc. Details of these protocols,
including RFC reports, may be obtained from the VPN Consortium, an industry trade group

(http://www.vpnc.com, VPNC, Santa Cruz, California).

[00120] Alternatively, a permanent virtual circuit (“PVC”) can be established to
provide a dedicated and secure circuit link between two facilities. e.g.. between a casino and
a central system. A PVC is a virtual circuit established for repeated use between the same

data terminals. A PVC could be provided, for example, via AT&T’s Asynchronous Transfer
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which is an open architecture provided by the Trusted Network Connect Sub

G oup ("TNCSG') of the Trusted Conmputing Goup (TCG. TNC enabl es network

operators to provide endpoint integrity at every network connection. thus

enabling interoperability anong nulti-vendor network endpoints.

Al t er nat Moelk AV pelditchimgn by, Soie iBplemeatalipnsepraeide gidedicated hige diony amg| FT)

may.be e 0 . SI.LEFT al |l ows, devj, ces,t a ecej Fiol he

| nt er net gﬂ"?oé‘?g‘é%nf@% if§§1\é\®t mgon{élf: yﬁpYMS?la)%Eg.g‘te h(r}gt h(E)rfl rléaéﬁ%ngag%ro? > Bt

[ 00123] Pe@hticlidigowee GHb@eC RSO (elSthbahweer) lshevéaes emipaingand thy metrssor K,

such as the connections between the |ocal devices of a mn nef rk and a
Jragant st il

central €59eththafTNhRackBIne: fig- IRIBF BSAVESHEIESTOWEN Y " SAVEH i}

ur es.

For exanmpl&xed-stdd LAMEsed B Be ATM sRIiQY R6riOMad be@ndapglifsd mblariablesizty may
be able to og onto an account of a central systemto obtain the account

i nf or mat ipavketsuisieh as InteraetcRraoeeher Eehepnst pagketshftl UERSTHFsifce duhfrow e 4 M

Aut omat i %a&%gg% es of a custoner's software nmay al so be enabl ed. For
exanpl e, "a central systemmy notify one or nore devices in a gam ng
establ i shment regardi ng new products and/ or product updates. For exanple.

the cent n@j128y St enpiRYeAAl) birpdses iMBimatioh @dndRitcder ©a) od from aog@uiher room
regardi ng new software, software updates, the status of current software

| i censes establishmant erayabe vesloyyptesichinuppdat erplepetdione thutiBIvENCR MAYDPBYI ded
to a server | Cof up;[teg usﬁ&%mﬁetﬂ@éﬁ&%ﬁ%ﬁewwﬁ&& wRrdoach gamifg, pregs hi nes.

.anC

[ 00124] Afsflré‘?qepﬁ%“ﬁ' ocal’ server receives this information, relevant products
of i nter ésy immymbeticdptenériypd (ibiye kipeivaerkegr  Thbyubliokdyemaxidol e@mple. 9y a
human being). |f an update or,_a new software.prqdu [ ' ' an be
downl oadé’&%rfeﬂrﬁof’h%re@g%‘f PURTICRPS SENET éﬁlr?ielngrrypt)}‘?n %g%rﬁé o%lﬁgﬁg§% r?)%%seo?t 0
renew a @4t YRFR 4 GENSMiNG MaéhikeCWhen @ GBMBRISenMr WictiResceniessake sysdinimg 863.
e.g., in response to a notification that the software license is required.
[ 00125] | riheaensrynreshiatss thasya1hyris BCHyRsioR SN & %Bﬁ?d%{%@hva&’in‘fefyerfséﬁ‘f‘g ani ng

est abl i shgentsocaR~epalkenal {sfRatitane ep)Raenfaiifos oht fo kvemingn. For
exanpl e, a nunber of gaming establishment’s may be owned and/or controlled

by the sanashinatis deerynied wirghihe syrumetrio saCry PR Y- dedifieencomfiiie giagHen
between gam,ng estalld SAGENS WRESHe }:y RIS 1§ oERbard. FAUM RGri€Bldripticho use
one or nore se€rvers In a gamng establlshnment as an inteérface between a
central sadtdmrnaridn gamreferabacdppties té mayulinfopphaiog areicange esmaisknics AREMLON For
exanpl e, new or updated softvare be obt ai ned i n one gam ng
est abl i sHH¥ thr%ﬁggfoskfeﬂ 0% tf%Steg%nr'fléy%ngﬁrfcneélgry?%ontaﬂ%{%rﬂéﬁ%ﬁ ng

est abl i shment and/ or ot her gam ng establishnments. A server in one gam ng

establ ! Shity MY ReHL O SE MEEE At InAPuRAL A0 KIRRH LLARL PTAREAVT Ces,
In respon a reﬁﬂes rom evice 1 n-anot her gam ng est abl | s_hrrent.
which is an open architecture provided by the Trusted Network Connect Sub Group (“TNC-
SG”) of the Trusted Computing Group (TCG). TNC enables network operators to provide
endpoint integrity at every network connection. thus enabling interoperability among multi-
vendor network endpoints. Alternatively, or additionally, the Secure Internet File Transfer

(*SIFT™) may be employed. SIFT allows devices to send and receive data over the Internet

in a secure (128-bit encryption) method of transport.

[00123] Providing secure connections between devices in a gaming network, such as
the connections between the local devices of a gaming network and a central system. allows
for the deployment of many advantageous features. For example, a customer (e.g., an
emplovee of a gaming establishment) may be able to log onto an account of a central system

to obtain the account information such as the customer’s current and prior account status.



[ 00126] Because i nformation and programinstructions nmay be enployed to

i npl ement the systens/ nethods descri bed herein, the present invention

rel at.es to nmachi ne-readabl e nedia that include programinstructions, state
information. etc. for perform ng various operations described herein.
Exanpl es Anfonmaichipdetes efd abstemaed saftwane imagerlsobbet ermbledndtor lekampleda tantral
magneti c nedia such _as hard disks. flop di sk and magnetic ta opti cal
medi a sué¥FER My Il apsRismo ”bfjg%éﬂ" q’?ﬁ‘ﬁi ishment, pee %gr" ’g’gkﬁt%gs
“that ar e ,3pechadley up@idsi ng@ther e QERr ARG LIE Fifa O hBMi RTaGgR@Mar B&Efdﬂitde@ns
such as read-only nenory devices (ROM and random access menor . The
i nvent i ofn AEYMBYELIORE BEBHHE BEWiSAt WA et iWaFe YREGEStPaaTYS ﬁ&c ¥ Cgﬁ“

appr opri %glsgge%&cumﬁymn%ﬁ %héhv"é’ﬁ/q%?es cgmfdltfeaéutdlﬁamu\ BloSRiel it§ o sleiv@teﬁv etc.
Exanpl es of programinstructions include both machi'ne code, such as

pr oduced chypateconpi dnd dowaleddddi th astwodwet @aminggndshiyler - | evel code that may be
executed by the conputer using an interpreter. [00127] The above-described
devices and naterials will be famliar to those of skill in the_ gam ng

i ndust ry [8H@Abr i nAfisethedpgpliseveriseaivasrtbisdpgragionweieyaar preducly phBtget nany
of the C%YQQ%GB&E Pq \p(hg%gr%ﬁe%\ %ﬁﬁh% Wc!s%?? @l?lg}ﬁ%n'b@mtrﬂelf%hrﬂlgyzlt@lc_)r&Or
conveni ence, preci at y one of "skill in the art that

mul tiple newrspﬁwemmomuxsrcepwit edalpbc)de\sslesdedefmnatls@etﬁeal wxsemt Simitatot & ce t he

t echni ques o sent |nvent on 00128] Al t hou Ll lus
enbodi mﬁ?%‘ogﬁrd“%glm&e Pirghe %?Oq B sl"i[ “fiven %Sﬁcuéer% S C“\?\)n%attrk\]cf%%é%gﬁt%m

her ei n, rBERYe.¥. aihirédpbndeso andiifidacod thaathe eofswat Bc@n@@ﬁlréﬂuﬁed\lm ch remain within
t he concept. scope. and spirit of the invention, and these variations
shoul d becone cl ear after perusal of this application. Accordingly, the
present qotied] ment $n asddition. beroeilivg decwed asnnebdianst betweve difdranot gaming
restricti veb]h%nd the i nantl on 1.s not t he e ai l gl ven

her el . enls Saprer B e, Meheh Sua s e ol Db ¥ e Rig b

appended ruhe st gaming establishments may be owned and/or controlled by the same entity. In
such situations, having secure communications between gaming establishments makes it
possible for a gaming entity to use one or more servers in a gaming establishment as an
interface between a central system and gaming machines in multiple gaming establishments.
For example, new or updated software may be obtained by a server in one gaming
establishment and distributed to gaming machines in that gaming establishment and/or other
gaming establishments. A server in one gaming establishment may perform services, such as
patron identification services, in response to a request from a device in another gaming

establishment.

[00126] Because information and program instructions may be employed to implement
the systems/methods described herein, the present invention relates to machine-readable
media that include program instructions, state information. etc. for performing various
operations described herein. Examples of machine-readable media include. but are not
limited to, magnetic media such as hard disks, floppy disks. and magnetic tape: optical media
such as CD-ROM disks: magneto-optical media; and hardware devices that are specially
configured to store and perform program instructions, such as read-only memory devices
(ROM) and random access memory (RAM). The invention may also be embodied in a

carrier wave traveling over an appropriate medium such as airwaves, optical lines. electric
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VWE CLAIM |.A nmulti-layer projection display including first and second
panel s separated by a predeterm ned distance, wherein at |least a portion of
the_ﬂlrst panel overlaps at |least a portion of the second panel, and the
first panel is disposed between a view ng |location and the second panel
char Ftct tehmez?edc.b@xanwlﬁsmﬁmrqgrar@ nstrueifong mcls“ge pethanashiwe cods: pychap PEHCdd ond’
panels to alternat et ween.su ntial > @an nhd -
transpar%ﬁ?mgﬁat@gﬁgﬁs§O@§PthF%é§q%V%§h§%gg?qggg% ?ﬁgﬁgf%gn?%?@?wggnel is
subst ant ighd 3 aRaseer. when the second panel is substantially transparent

and the second panel is substantially opaque when the first panel is ’
substantially transparent; and one or nore projectors configured to
proj ect pBIRTRgE Oftcabbireddstrilstd deaives andhaatetidie will %ﬁmb5ﬁéPtW§e§ﬁ%%ﬂ§htialIy

opaque, and further configured to oject an i t

a0 Leba B Pl Lh 68 e oRl P Eh R RGNS Wihosaenar pane

?T;) splay @& dtal,ﬁi‘pbﬂ@@k dnd ;ﬁd)@issiﬁk bre dMs@ibet Bba@vesin nigd Engutapjferctopyenidnce.Hewdhee or
re projectors pro ts t i i i

the i ﬁ»agjépmmi@jeq Eé ojgggf);lﬂllﬂg_ﬁlléqnglget}ha?%u?tiglp%or]:1|[>(§n%¥ltspa% e;!epe%{gg p%c%?seprc% ects

also be used to practice the techniques of the present invention.

[00128] Although illustrative embodiments and applications of this invention are
shown and described herein. many variations and modifications are possible which remain
within the concept. scope. and spirit of the invention, and these variations should become
clear after perusal of this application. Accordingly, the present embodiments are to be
considered as illustrative and not restrictive, and the invention is not to be limited to the
details given herein, but may be modified within the scope and equivalents of the appended

claims.



3. Amlti-layer display as defined in claiml, wherein the one or nore
projectors conprises a first projector and a second projector, the first
proj ect or projects the inmage onto the first panel, and the second projector
projects the inmage onto the second panel. 4. A mul ti-Ilayer

proj ecti WEdKAIMy as defined in claim2 or claim3. wherein the i mage
projected onto the first panel is VISIb|e at the viewi ng | ocation when the

[ [ ted he fi
[ mage 1S brol gt ed qnte 4o LSty BANS! ol 18 IRIR PLALRCLER QN the

proj ect ed pegie@rhined Beﬁﬁ)&dwﬁa’ﬁﬁ a.t feast a pomcﬁl of Ahenfirlst panklagverlagpradjeagtai on di spl ay
as defined jn claim4,

re| e co |ler 1s further nflqured to
cause: | porion of s SSREB A ARG HIB S THRGHATIETEL UrnE ol P
t ranspar %Sé(;[@tpgnmhlag‘cltengedfg\r st panel is in the opaque state before
transitioning the first panel fromthe opaque state to the transparent

state such thaconeiier eqndgpred & caysadF figshand eordkRaBRl IHAKBIREV s Bment ari | y
in the OQ?&H&%U%F‘@S quid sub%ntllallg nﬁnsfphlref?ttstat?@srh@la db@rEAt EfredulfcyORRAWR ST at e

from the transpar st at e second panel is in the opaque state
bef or e t nianfist pannll iR wmhetlzébmh@hepdwelthef yeepnd: hreelgpatpsantéalyr@nengrenpand

transpar Gflirmle;se%})n  panél | a4 pub%tgﬁtgatllle%gpq&e%e% tﬂesﬁrstﬁ;?aﬂgll is %lﬁtah%]\stﬁﬁ%@enpaaﬂgl are

nonent ar i ayer “projection display
as defined inog¢ a rm)r]: prdﬂk’tﬂ:&ﬁr@ tonfidogedan groject an image onto the first panel when the

first panel is substantially opaque, and further configured to project an image onto the second
panel when the second panel is substantially 6paque.

| 2. A multi-layer display as defined in claim 1, wherein a single projector of the
one or more projectors projects the image onto the first panel and also projects the image onto
the second panel.

3. A multi-layer display as defined in claim 1, wherein the one or more
projectors comprises a first projector and a second projector, the first projector projects the
image onto the first panel, and the second projector projects the image onto the second panel.

4. A multi-layer projection display as defined in claim 2 or claim 3, wherein the
image projected onto the first panel is visible at the viewing location when the image is
projected onto the first panel. and the image projected onto the second panel is visible at the
viewing location when the image is projected onto the second panel.

5. A multi-layer projection display as defined in claim 4, wherein the controller
is further configured to cause:

the second panel to enter the opaque state from the transparent state while the first
panel is in the opaque state before transitioning the first panel from the opaque state to the
transparent state such that both the first panel and the second panel are momentarily in the
opaque state; and

the first panel to enter the opaque state from the transparent state while the second
panel is in the opaque state before transitioning the second panel from the opaque state to the
transparent state such that both the first panel and the second panel are momentarily in the
opaque state.

6. A multi-laver projection display as defined in claim 1, wherein the one or
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nore projectors are configured to project the imge onto the first panel
t hrough the second panel when the second panel is substantially
transparent, and the i mge projected onto the second panel is visible at
the view ng | ocation through the first panel when the first panel is
subst ant inaré yrojecmnsqracenfigured to projec?the Amagd drite thafiest ppred fheeughahe sticemd ay as
defined in Igi m1, Wnﬁrei n.thg de.tﬁr_,n‘i ned fre gng]\/ IS suff|clent to cause
the i mag@%“eglw FRBESECOBAPENY e UPTH LR HENPaER A LRR UM PEISE B 'S a human
User as ReohdPhRl sBGsle bt viehalgudesioh @irbu@f thé Nt pine] @hdnetle firmgar! is

8. Amulti-layer projection display as defined in claim1, wherein the

det er mi nédbstandallietidnspargntat | east 60 transiti ons between the opaque and
transparent sgat e?AHﬁ&ltiaﬁ%PBQjection displaPas e Il cldiRYICkhBrR] 86 bib@imifispl ay
as defined in claim1, lerein the controller is operable to cause the
first or fequond ipaffeient ¢ Gesohe inages prircied|dnie paguandsgcappapelng a first
voltage to the first or second . . I ] r operable to
cause thép??afg altl)urmasne%sgrna aﬁé'{r?rﬁejﬁi lg}%gg%gg(rr)]rgrlﬁeﬂgsﬁ%dﬁ/gén%{? 51?)15]3 %CPEQE%Smem by

appl yi ng a segond wahtlageyetr projdeciord dissiby paddinedin da@nohdvhpimethe detespeet | vel y.

10. Anulti-layer projection display as defined in claim1l.  wherein at
| east onécreﬂf‘e”[cﬁés ?‘ﬁ?@{éeoptéar’l‘é‘ltlo %t%f%’f?% RSl Mﬁ%ﬁnsrg‘rreé]?gﬁtgs ks Oé{af ol | owi ng
di splay devices: aapalyineyer gisqens e@plki asuidined ysdlsim divepteaythdevitadier a

suspended particle di SE| ay device, or an el ect roch_r?rri c displ %)( .devi ce.
is operable to cause the first or second panel to become substantially opaque by applying a

first voltage to the first or second panel, respectively, and further operable to cause the first or
second panel to become substantially transparent by applying a second voltage to the first
panel or second panel, respectively.

~10. A multi-laver projection display as defined in claim 1, wherein at least one of
the first panel and the second panel are one of the following display devices: a polymer-
dispersed liquid crystal display device, a suspended particle display device, or an

electrochromic display device.
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