Control Systemfor a Gaming Device 2193357 Techni cal
Field The present invention relates to gam ng devices having one or nore
rotating synbol -bearing reels each of which is stopped to display a "
randonly sel ected synbol along a win line and nore particularly to a r
control systemincluding a reel napplgg schenme for such a gam ng device

whi ch al l ows one standard reel stop control software routine to control the
stopping of the reels when the device is operated as a standard gam ng
device, ( a nultiple stop gam ng device, a virtual reel gam ng device or
vari atiops the eof. Backoround of the.lnvgntlon Gam ng devices are known
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i ndi vidual ly st opped to displ ay a randonmy sel ected synbol gfigggm'?s
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a multiple stop gaming device, a virtual reel gaming device or

variations thereof.

Background of the Invention

Gaming devices are known which include a number of rotating
symbol-bearing reels each of which is individually stopped to
~display a randomly selected symbol along a win line. If the
symbols displayed along the win line form a winning combination,
a prize is paid out to the player.

Standard gaming devices of this . type typically employ

O reels which have one stop position for each symbol on the

reel, each stop position having one random number associated

with it. To stop a reel in a standard gaming device, a random

number .is generated and the reel stopped at the stop position
associated with the random number.

Multiple stop gaming devices are also known which employ
reels having multiple stop positions for many of the symbol:s
on the reel with the highest paying symbols having.only on:
stop position. As in the standard gaming device, each stop
position in a multiple stop gaming device has only one random
number associated with it. To stop the reel in the multiple
stop gaming device, a random number is generated and the reel
stopped at the stop bosition associated with the random number



-2- as in the standard gam ng device. However, the odds of w nning by

mat chi ng synbol-s having only one stop in a nmultiple stop game are |less than
#those in a standard gane so that larger prizes may be paid out to the
'player froma multiple stop gam ng dewi2ee than a standard device. Virtual
Yeel ganing devices are al so known which enploy reels typically having one

stop position associated with each synbol on the display; however, a
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standard device.

To provide one game which may at ‘different times or on
different machines be played as a standard type gamé, multiple
stop type gamé or virtual reel type game, gaming device
'manufactﬁﬂrer'_s - must develop different reel stop controls
including di.ff'erent software routines for each game type. The
software development for the different types of game is
extremely costly. ' '

Summary of the Invention ,
'The:inveni;ion provides -a control system for a gaming device

havﬂing at least one rotary symbol-bearing reel that has n stop
positionsﬂ associated 'v'rith each symbol, where n is an integer
greater than 1 and is the .same from symbol to symbol, the
. control system comprising: . o :
reel stop' mapﬁ' mea_zis for storing, for each symbol on the
~ reel, _uni'q'ue" data for identifying the n stop positions
'aSSOCiéfed with that symbol, the stop data being stored at
addressable locations each having an associated unique address
offset value k, with the stop data associated with the n stop
' posi'tion's. for the same s§mbo_1 being grouped at consecutive )



positions for ‘the same synbol being grouped at consecutive . -3-

addressabl e | ocati ons, having consecutive offset values k synbol nmap neans a2
for storing, for each synbol |ocation on the reel, data representing the
symbol appearing on the reel at that ‘location, the synbol location data 3
being stored at consecutive addressablg_Iocations each having an

associ ated k unique. address offset value INT ([err]) where k is one of the

n reel, map address. of fset val ues associated wth that symbol's n stop
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representing the :reel. map address offset values k being stored (;)
at consecutive addressable locations each haVing an assoc1ated
unique index offset value; ' o
random number generating means for generating .a random
number representing an index offset value: .
_ means_for,identifying,~from”thefrandom numbershgenerated,
the reel stop map address offset value. k associated with each
| randomly generated index offset value .and for obtaining from
the reel stop map’'means the stop data stored at the addressable
_location having the offset value k:; S ,
means for stopping the reel at the stop position so
identified; and | -
means for obtaining, from the symbol rowi map means,_the
symbol data stored at the addressable’ location 'havzng 'the
offset value INT (-) .‘thereby" identifying the symbol on the
reel at- the randomly selected stop location.

The mapping index neans“ allows 'oneh standard' reel stop
control software routine to control the stopping of the reels
when the device is operated as a standard. gaming deVice,, a
multiple stop gaming devzce, a Virtual reel gaming devzce or
variations thereof. o '

~ In order to. stop a reel, ‘the gaming “device 'i“n_clude_s'__-'_:a
random number generator for ' generating a random number
representing an index offset value for the mapping index
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The mapping i ndex nmeans . allows one standard reel stop control software

routine to control the stopping of the reels when the device is operated as

Aa standard gam ng device, a nultiple stop gam ng device, a virtual reel

m ng device or variations thereof. In _grder to stop a reel, the- gam ng
“device includes a random nunber generator for generatlng a random

"nunber representing an index offset value for the mapping index -4-
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stores: tmy the index for each symbol on the reel such that one randomly
generated number corresponds to each symbol on the reel, Only

-one of the n stops:for;each_eymbol can therefore be selected.

o/

" In order to'operate the gaming device as a multiple stop
.gaming device, the mapping index for each reel stores two or
" more different reel map offset values k for at least one of
the symbols on the reel such that more than one of the
available n stops 'may be seiected for that symbol or those
symbols. | '

' To provide a virtual' reel gaming device, for each of a
number of ‘symbols on the reel the mapping index stores the
same reel map offset value k at two or more different index

KJ addressable locations such that ‘different randomly generated
‘numbers point to the same stop position for a symbol on the
reel.

Because the same reel stop control software routine is

" employed to control the stopping of the reels when the device
‘is operated as a standard gaming device. a virtual reel gaming
device or a multiple stop gaming device, the costs of

' manufacturing one game, which may be played as any -one of the
three game types, are substantially reduced. Indeed the
control system may if desired -comprise all three of _the
different mapping index means described above, together with

m ng



sanme reel map offset value k at two or nore different index addressable

| gcations such that different randomly generated nunbers point to the sagme 3
p position for a synbol on the reel. Because the sane reel stop control-

software routine is enployed to control the stopping of the reels when the,f

device is operated as a standard gam ng-slevice, a virtual reel gam ng

device or a. nultiple stop gamng device, the costs of

manuf act uri ng one game, which may be played as any one-of ‘the three gane
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at consecutrﬂ? gﬁﬂf' 'sabl e | ocations, having consecutive offset . W,
reel stop map means for storing,_ for each symbol

on the reel, unigue data for identifying the n 'stop positions
associated with that symbol, the stop data being stored at
addressable locations each haVing an associated unique
address offset value k, with the stop data assoCiated with
the n stop positions for the ' same symbol being grouped at -
consecutive addressable locations;'having consecutive offset
values k; | L
symbol map means for storing, for each symbol
location on the reel, data representing the symbol appearing
. .on the reel at that location,'the symbol location data being
stored at consecutive addressable locations each “having an
associated unique address offset value INT (< ) where k is </
one of the n reel map address offset values associated with
that _symbol‘'s n stop ‘positions and the function INT
represents the integral part of the fraction % without the
remainder; _ . _
_ standard gane mapping index means for storing only
one reel map address ‘offset value k for each symbol on .the
reel, data representing the reel map address offset values k
being stored at consecutive addressable locations each hav1ng
. an associated unique index offset valne'



val ues k; symbol map neans for storing, for each synbol |ocation on
the reel, data representing the synbol appearing on the reel at that

| ocat®i on, the synbol |ocation data being stored at consecutive addressabl e
llgcat i ons each having an associ ated uni qug€address of fset value INT [err]

where k is one of the n reel map address offset val ues associated with that

synbol's [err] stop positions and the function |INT represents the
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- means for selecting between the standard gaming mapping
index means, the ﬁultiplc stop game mapping index means and
the virtual reel game mapping index means:

random number generating means. for generating a random
number representing an index offset value;

means for identifying, from the selected mapping index
means and the random numbers generated, the reel stop map
address offset value k associated with each randomly generated
index offset value and for obtaining from the reel stop map
means the stop data stored at the addressable location having
the offset value k;

o/ . means for stopping the reel at the stop position so identif-

ieé; and '

means for obtaining, from the symbol map means, the symbol
data stored at the addressable location having the offset
value INT L%). thereby identifying the symbol on the reel at
the randomly selected stop location.



random nunber generating nmeans for generating a random nunber representing
an index offset value; neans for identifying, fromthe 'sel ected mapping.

i ndex nmeans and t he random nunbers ‘generated, the reel stop map
address offset value k associated with each random y generated index offseﬂ4-
valiue and for obtaining fromthe reel stop p means the stop data stored

at the addressable |ocation having the offset value [err]; nmeans for
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i nvention for a virtual reel gane. Best Mbde For Carrying Qut The Invention
A gamng device 10 enpl oying the reel mapping scheme of the: present
“invertion is shown in FIG 1. The 15 gam ng device 10 includes three
gymbol bearing reels 12, 13 and 14 which are controlled to rotate in
response to the pulling of a handle 16 after a coin is inserted into a coin
i nput slot 18. The gam ng device.10 includes a gane control nicroprocessor
20, as shown in FIG 2, which stops 20 each of the reels 12-14 to display
t hree random y selected synbols along a wwigline. If the synbols displayed
along the win line forma w nning conbination, the m croprocessor 2,0
- causes the coin hopp®16.0 AW fI&\icﬂtm &W?ﬂi-aﬂ%etﬁ@ &@i‘g%@éph
coins or t contyol m croprocessor Shown
in FIG 2, %?I% e‘fze%raﬁ' o ﬁ&"tﬁ‘&'a '%]ﬁ)ﬁ#‘pi*%cgﬁo?r SRRE piBEEREHPN2
controls the operat i (ﬁiﬁ)f Q s gammzd,equ INustescingatise reéébh software
and data s algy .??QQM i%;g 2@5“:] 4 a M,26_ar,
coupl ed tot‘ﬁ{??j?‘b processor y an address ?%n legA 3 E'Jﬂstgﬁ
To ensfre Presend: daventioneEam a iatapdacd gamepst during a power failure,
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" Best Mode For Carr ing Out The Invention

. A gaming device 10 employing the reel mapping
scheme of the present invention is shown in FI1G. 1. The
15  gaming device 10 includes three symbol bearing reels 12,
13 and 14 which are controlled to rotate in response to
the pulling of a handle 16 after a coin is inserted into a
coin input slot 18. The gaming device 10 includes a game
_ .control mictoprocessor 20, as shown in F1G. 2,'which stops
20 each of the reels 12~-14 to display three rendomly selected
symbols along a win line. If the symbols displayed along
the win line form a winning ¢ombination, the micrbprocessor

/ 20 causes the coin hopper to payout, through a payout
chute 22 a number of coins or tokens.
25 The game control microprocessor 20, shown in

FIG. 2, is preferably a Motorola’ 68,000 processor. The
processor 20 controls the operation of the gaming device 10
in accordance with software and data stored in an EPROM 24
and RAM 26. The EPROM 24 and RAMN 26 are coupled to the

30 processor 20 by an address bus 28 and a data bus 30. To
ensure that no data stored in the RAM 26 is lost during a
power failure, the RAM 26 is coupled to a battery backup
circuit 32. The game .control microprocessor 20 is also
coupled to various input sensors and devices as well as




ganme control mcroprocessor 20 controls each of the reels 12 14 through a

reel control nmechanism 38 which is 10 coupl ed to the data bus 30 to

. receive data therefrom The reel control mechanism 38 may include a

stepper notor or the like for each of the reels 12-14 to start and stop
the{ rotation of the reels in accordance wth the data on bus 30 fromthe
gane control mcroprocessor 20. The reel 1 control nechanismis al so
coupled to the input/output board 34 which is responsive to the

m croprocéessor 20 for selecting a particular one of the stepper notor
controls to receive data fromthe bus 30. More particularly, the

m cropr oces%’?e RPinbopper FhﬁPthhensiapuMgu&putsmnmgsqofwmax}h id the
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for each of reed cortrpl aechanism\38cmayt inclugei Agstepper’ o tRAC b CON-

the like for each of the reels 12-14 to start and stop the
rotation of the reels in accordance with the data on
bus 30 from the game control microprocessor 20. The reel

15 ccntrclﬂmechanicm'is'also coupled to the input/output
board 34 which ic responsive to the microprocessor 20 for
selecting a particular one of the stepper motor controls
to receive data from the bus 30.

Mcre particularly, the microprocessor 20 con-

20 trols the startinq and stopping of each of the reels 12-14
'laccordinq to a scftware routine illustrated in the flow-
':chart of FIG 3 which employs one of the memory map con-

£iqurations depicted in F1GS. 4<6 for a standard game,
';multiple stcp game and a. virtual reel game respect*vely
25 To opsrate as any one of the three game types, standard,
multiple stop or virtual reel, each of the reels 12-14 of
the geming device 10 has n stop positions for each symbol
depictedﬁcn_thp_;cel.. Hhen.the,microprocessor 20 stops a
reel at a pntticulet stop position, the symbol associated
30 with that stop position is displayed aleng a win line.

Althcugh n. is set equal to 2 in the memory maps of FIGS. 4-6

so that there are two stop positions £or every symbol on a
' reel n may be any integer value. : :
Eech of the memory confiquretions of FICS. 4-6
35 has an nsocieted reel stop memory map, a symbol reel

there

o



figuration varies. Although three different mapping 5 I ndexes nust be
stored for .each reel -in the EPROM 24 for one gam ng device 10 which is

< capabl e of operating as all three game types, only one reel stop map and
synbol reel nmap are needed and stored in the EPROM for each reel. Each of
*The synbol reel nmenory maps 40 stores 10 f@ta representing each synbol on
a reel at a location in the map corresponding to the |ocation of the synbol
on the reel to provide a nap of the synbols on the reel. -For a reel having
P+1 symbol s, the sxnbol reel map has P+1 data storage | ocations

* | abel ed "SYNRRROTY_map\angd ”Eﬁpngn¥h§“9ﬁ6ragghFoG&HlorFq%élWrgYm 0
stores dat aandpsymbetnﬂtap neﬁoryt mapn‘neb ehe! BamecEor Téi%hs'fd?.r &g | ocation

| abel ed SY d th I
whore the coohehottREL AT "heveFRESS B, RlpBaBSS dRReR PO, aia! ortt sy mbol
and so on sﬁtm:auionhsazoes stAl&beubbc&hmn difflexentyMaPpifgst ores data
t I I th I
[ epr eset Ngnddgep™ g.u?xnﬁe s88rbiecbeCla ’3?} Feedy T30 z‘%@ 0 e ree

bet ween the P sy whose data i'S stor foch Tion
“the first SR®oPamingsdevace 10 whichgis cpeeat ponfsmt@)ng 23 all

mp 40 hQQE";ﬁ*‘;éﬁ?tﬁgﬁ‘gﬂg°§f§3%§“§§;“§§%§; L ‘?f"‘?c?%' f%q' The
address of AR 2F8r4ge FSC peofteTRain R symbol i's
taken as a reference Eachn offii thet sgmbadr tam&smino&qclmﬁﬁ 4mfsttdt@g)t her
Lo | OORER SebEahgRERY dhcnobinbhy bRCaSHINY UK SRS 0T 1
val ue so1wﬂhetmepsgnnn¢sagudésg beSbP locagioma s W@GamymbosYMEJ:Hbls 1,
the offset fo1t86 ptevage hoﬁib'eﬁ §K¥Bg&m%JTﬂ %% €ne reel. For a
~ -reel having P+l symbols, the symbol reel memory map has

P+1 data storage lpdatiohs labeled SYMBOL 0 - SYMBOL P.

15 The storage Idéaﬁibn labeled SYMBOL O stores data repre-
senting a'first'symboilpﬁ”the reel, the storage location
labeled SYMBOL IMstoring data representing a second symbol
on the reel where the second symbol is located on the reel
adjacent to the first symbol add 80 on such that the

20 storage location labeled SYMBOL P stores data representing

- the P+1 symbol on the reel whzch symbol is located on the
reel between the P symbol (whose data is stored at loca-
tion SYMBOL P-1) and the f;rst symbal (whcse data is

~ stored at location SYMBOL o). - :

w 25 : Each of the storage locataons SYMBOL O - SYMBOL P
in the ‘symbol reel memory map 40 has _an associated symbol
address offset 42 ranging from O-P. _The address of the

. storage location SYMBOL 0 in map 40 for the first symbol
is taken as a'referénce from which the addresses of each

30 . of the other storage locations in the map are offset, the
symbol address offset for the location SYMBOL O being
zero. The symbol address offsets vary by a unit value so
that the symbol address offset for storage location SYMBOL 1
is 1, the offset for the stornqe location SYMBOL 2 being 2



and so on such that the offset for the storage |ocation SYMBOL P.is P. Each
of the reel stop menory maps 44 stores data representing each stop p05|{|on ’
on a given reel at a 5 | ocation in the map corresponding to the | ocationg

of the stop on the reel to provide a map of_ yhe stops on the reel. for a
reel having P+1 synbols, the reel stop map has n(P+1) data storage

| dcat i ons As shown in FIGS. 4-6, for a reel having two stop positions for
each synbol, 10" there are 2(P+1) data storage |ocations |abeled STOP O -
STOP P . . TG RR KR SuRhi At | e efL8rtrioTs thecstaznger dpcesénni ng the
first stop fSYMBOI® ¥iistpsynbol mhoaq datd is stored in the synbol reel map

40 at the storage Ioca%* S{I\@é stora é Iocatlon | abel ed STOP 0O
15 in map 44 stores é&i? %eﬁ?fﬁg'ﬁﬂ Xy DARS £§, stpres; data
synbol mhos@!nﬂQ;cnxinqnanhhratﬂp pqathioneoh lagiﬁﬁnatgbacatlan SYMBOL O.
Sm | arl 5gi3r S op ma
44 storé dap'a respogg?ié/?. ese&r%s?ﬁggpl ;géﬁdlggegsgn gpﬁ‘&f I020 .
t he sécond S&aR|omitthe mla 0 provide; A mAp ofnbe sSopsiep thein the
storage | ocaiger. S¥éidla reel rhwmaa#uthmb%agenhoeauouio?@ﬁ X and

T X i e b s nfarans Ecatinnes”cAuohebn (b Siohnads. " o
the symbol rfeat ar&rha@ Raving emngep|poeitmanSYwBG_.xchEaghbeﬁ t he
2scoct 3Pod TR RN AGeLEIHREE akSrAdE, AEEarIRRR TRERI4EIH topae ar
address for STOP &'or a@ﬂ mtorage SioFationr labeled: $TOP Opstoreshdata
I ‘e@”:e%ﬁf# dfe Sl e for ERRCEINEE QURSIVRORE N CN ()
so that the St dfs atqrad 45 rghesymbel, rgel I&E&tﬂGnISTGPGOSFQreqsaI to O.
The k addre&%dﬁﬁﬁ‘oﬂ m oar yTRe itﬁflabevib&itient hibeled -STOP 0O'
15 in map 44 stores data repraaenting the second stop for the -
first aynbol whose data is atotad in the symbol reel
map. 40 at location SYMBOL 0 Similarly, the storage loca-
~tions STOP 1 and STOP: 1' in the" :ael stop map 44 store data
respactivaly reprasenting tha £irst and aecond stops of
20 the second symbol- ‘whose data is ato:ed in the symbol reel
map 40 in the atoraqa loeation SYMBOL 1. In general, the
~ storage locations STOP X and STOP X' in the reel stop
map 44 store data raapactively representing the first and
second stop positions for tha aymbol whose data is stored
25 in the symbol raal map 40 in the ato:age location SYMBOL X. o
- - ‘Each of the atotaqe locations STOP 0 - sTOP P'
in the reel stop memory map 44 haa an associated address
offset value k 46 ranging from 0 to d?+;} The address for
the storage: ‘location SIOP o for the £irst stop. for the .
30 first symbol on the reel is taken as a geference ‘address.
from which the addresses of aach o£ the Other storage .
locations in the map 44 is offact 80 that the address:
offset k for the storage location STOP o is equal to O.
' The k address offset values vary by a unzt value so that
35 the k address offset valua for STOP 0' is 1, the k address



35 the k address offset value for STOP O is 1, the k address of f set
val ue for STOP .1 being 2 and so on such that the k address offset value for
~ STOR P is equal to The offset values k for the reel stop nenory map 44 are
‘related to the synbol address offset values 42 5 such that the synbol
~e&ddr ess offset value 42 for a synbol is equa to [err], without the
remai nder, where k is one of the n reel map offset val ues associated with
the synbol's n stops. For exanple, data for the third synbol on the ree
I.s stored at storage |location SYMBOL 2 in map 40 10 which has a synbol
addr ess“of feffset valu&hforaSROPol beéngi 2sandndosenosdcht thatasheckat ed

with the th ohvihged tpON$ .S d 2'. havi ng
respec- t.v%éerggggg#ﬁ?gﬁ §LQ?? f§}v§?§gsbof§z Iﬁg g @E ;§I9P , the offset
for the third synbol’ ?h?ngf‘SFoﬁ'lPeFrF £pr theareelistoptmemory2 which is

the synbol malregsapéfselatea tbethpi b wbaaamseoéfsat §?§&8£eﬂzat
0

| ocat i SYMB _ set for the

third s nbof“ék é%bﬂdggfoﬁyg?gg fdg}FQ’eﬂﬁéP’FovféPF]422fﬁfth swWabetai nder

- dropped which again is *he synbol address offset 20 - for the third synbol
in the map #8. eq&.lnhppg?gwinﬂeutfbhoeachamhdehe whepeykCch8- ohegofati ons

|IIustrate he gﬁ;f% SbeEEetOUR 18 éﬁoéxgﬁlée&1¥ﬁ'8ﬁ§ é§§b§gch synbo[
on a reel ere eac fse value s e mapping In fits to
synbol 25 BD@@EPsn tFersexampleccdatapfonotheatbbrdasyubaynbol thedr ess

of fset equapgel efs] s¥bieQUat! BCoragRi Ndeatioha8imBob! bSeh ﬁi{iue?' s stored

in the dex at a o atl n havi an associated I n of fset val ue.

To stdﬂga' %@f ¥2hﬁ¥sblﬁ ﬁf?’sEEgEFEd°§yﬁbolTh?h@‘ﬁfcf@ﬁrﬁbEssor
first and second ttops associated with the third symbol

\,/ are stored at locations STOP 2 and STOP 2' having respec-

tively associated k offset values of 4 and 5. For k=4,

the offseﬁ_fqr the third symbol's first'stop,'g,'ig equal
15  to g = 2 which is the symbol address offset for the third
symbol whose data is stored at location SYMBOL 2 in the

map 40. Similarly, for k=5, the offset for the third

symbol‘s second stop, g, is equal to g 2 with the
- remainder dropped vhich again is the symbol address offset
20 for the third symbol in the map 40.
The mapping index for each of the memory con-
figurations illustrated in FIGCS. 4-6 stores one or more k
\_ offset values for each symbol on a-reel where each k

offset vnlue ltorod in the mapping index points to symbol

25 data in the symbol reel map whose associated symbol address

_ offset oquals % witbout the remaznder Each k offset
vnlue is stored in the mappinq index at a locatxon having
'an_nssoc;atod index offset value. To stop a_reel to
display a randomly selected symbol, the microprocessor 20,
30 as discussed in detail below, generates a random number
which represents an index’offtet'issotiated'with_a particular
storage location in the'mappidg index and the k offset

value stored therein. ' The k offset value associated with



30 as discussed in detail below, generates a randem nunber which

represents. an index offset associated with a particul ar storage l'ocatioR in «
t he mappi ng index and the k offset value stored therein. The k offset value‘_
associated with t he generated random nunber/index offset in: the_napplng‘~v
I ndex points toa particular stop in the reel 3 op nap 44 and to a

particul ar synbol in the synbol reel map 40 J ch that the stop pointed to

is a stop associated with the 5 synbol pointed to. In the mapping index

48 for a standard gane as illustrated in FIG 4, the napplngn%n?ex stﬁres.a
k of fset val e [ f, eac ol .on the
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reel such that .one u ue i ndex o
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-t he mapp® ng symbal 4Botntedsta. k of f set val te of 2 h?}/l ng anI assog::)at ed g

[ I f K o et val ue store
:zdfﬁeoLiiegtg?a;g Foci??gﬂ ?ﬁ.ﬁﬁiaﬂagﬂbﬁg 4hd§?r48 pandard game @& i ndex
of fset of P.illusteatednim EIG4 420thecmeppling indexyatores & &l offsete
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on the Y®el enly éﬂmtofmtnetiiaitope Pbrt Bach s&ﬂssv SnUacdeldr, tgﬂg
symbol's.  Ap PN Idr1P° ERERbATIAY Lnalk 28° £S5 R i%%.né%'r%esmg
stores ‘even k off:et values O through 2P. The first
storage location in the index 48 storing the k offset, O,
has an associlted index offset 54 having a value of 0.
15 The second storaqe location in the: mapping index 48 stores
'-a k offset value of 2 hnvinq an associated index offset
value of ‘1 and so on such that ‘the k offset vilue, 2P
stored in thc P+1 storaqe location in the mapping index 48
has an associated index offset of P. As. seen in FIG. 4,
20 each k: offset value stored in the mapping index 48 points

only to the first stop nssociated with each symbol on the
reel.

o

‘The mapping index 50 £or a multiple stop game’ as
shown in FI1G. S stores two or more different k offset. -’/
25 “values for a number of - symbols on the reel such that more
than one of the n n stops is usod £or those symbols. As:

, shown in the mapping index SO, the k offset values 0-3 are
stored in the £irst £our storage locations sc ‘that for the
first ‘two synbols whose data is stored: respectively in the

30 map 40 at 1ocntions SYMBOL 0 and SYMBOL 1, there are two
possible stap positions associated with each’symbol. Stop
positions 1 lnd 2 uhose data is stored in the locations
STOP O and ‘STOP 0' of the map 44 are the stop positions

" associated with tho symbol whose data is stored ‘in ‘the

35 location SYMBOL 0. The first ‘and second stops whose ‘stop
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n the first four storage locations so that for the first two

whose dat'a is stored respectively in the 30 map 40 at | ocations
and SYMBOL 1, there are two possible stop positions associ ated

h synmbol. Stop positions 1 and 2 whose data is stored in the

s STOP 0.and STOP O of the map 44 a{e the stop positions

ed with the synbol whose data is stof*td in the 35 | ocati on SYMBOL
irst and second-stops whose stop position data is respectively

t--locations STOP 1 and STOP 1' in nap 44 are associated with the
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STehownf dn FI6. s&cm‘hbrspn‘nt'@lr eackhof aclnunbesr it symitso ks o:md
the reel the same k offset value at different locations in
the index such that multiple random numbers each associated
with a different storage location in the index are generated
to point to the same stop for a symbol on the reel. For
example, the k offset value 2 is stored in the storage
location 74 of the mapp;ng index 52 and is also stored in
the fourth storage location 76 in the index 52. Each of
the k offset values 2 stored at the stcrage locations 74
and 76 in the map 52 points to the fzrst stop whose stop
position data is stored 1n map 44 et storage 1ocation STOP
1 for the second symbol on the reel whose data is stored
in map 40 at the stoxage location SYMBOL 1. Alﬁhough only
even numbers are randomly stored in the mapbing 1ndex 52

- for the virtual reel game 56 so that only one stop for .
each symbol on the'reel”ie_empleYed,_a virtual reel mapping
index pointing to mﬁltipie stepe could also be employed by
combxning the teachings of the mappan :ndex illustrated
in FIGS. 5 and 6.

At the start of a reel stopp;nq operation for a
standard game as shown with reference to FIGS. 3 and 4,
the microprocessor 20, at a block 56, sets the reel number

X equal to 1 to stop the first reel, reel 12, at a stop

position to display a randomly selected number. The



in map 40 at the storage |location SYMBOL 1. Although only 25 _even

nunbers are randomy stored in the mapping index 52 for the virtual reel «*
ganme 56 so that only one stop for each synbol on the reel is enployed, a \f
virtual reel mapping ihdex pointing to multiple stops could al so be ;
eppl oyed by conbining the teachings of the npgpi'ng index illustrated 30

in FIGS. 5 and 6. At the start of a reel stopping operation for a standard
ganme as shown with reference to FIGS. 3 and 4, the mcroprocessor 20, at a
bl ock 56,. sets the reel nunber X equal to 1 to stop the first reel, reel

12, at a smﬁ@romsumm. daspbageck 5andgahhswe@t‘e¢ﬁ&m@r The

15 m cropr rat s ar er for reel 12
whi ch reprgg’%ﬂfﬂan I nd.ex o?# ‘sﬁiggl ﬁgﬁ%?‘{‘ 31 r?gi' &fs valye ) ock
60, the ni dpriremeppingoindesnds.fram béobklﬁ'os de&meappl ng

| ndex 5 tda-wfféeémaafwmafaaf' 2°8 Wehiiahia ggg«ft ?%C &) ated

at bIock 58 . Fqr e the ran on1nu “for
reel 13 §$ Qfgt Y‘HP?)C%’BB‘@HE‘#] Uﬁﬁbr s Fandom giwmberthe k of f set
i 6kf Esz ““t TR AE L el 80 | TonceAARPIN, AT WGP AEBIS, 10
a oc e 0 e _repgi nder n the exanpl e where

t he randomqﬂffﬁfe""'ﬁfg &%%?'ét%g ?erBEi gg 48 emal ke 1Bt Rlagk ue
equal s 6, [&G rthe niicrdproSessdtr PetchkeSithehk oiffset QALUW6 Xrdmet ches
fromreel - r 40 ate w th the

of fset 15 @f%?h@ﬁj&r‘eﬁgﬁder&ﬂgl%xgggbgggggfg MRSy nbol

address offset equals 6 =3, . the data gtored in the: storage | ocati on SYNBOL

3 in e mat hleak f@ch&ﬂ valee of 3| wikhest the remaimdesossdn dthe
fetches fr@mdﬁﬁiefuhére the rsndom nnmber 3 is generated at block 58

so thet the k offset value equels 6, g 'g = 3. At block

64, the microprocessor .20 fetches from reel 12 s symbol

reel mep_4o the,symbol_deta sssocieted with the offset
15 dropping the remainder. 1In the“example above where tHe

N

symbol address offset equsls g = 3 the data stored in the

storage locstion SYMBOL 3 in the mep 40 is fetched. Then
at block’ 66, ‘the microprocessor 20 fetches from reel 12's
reel stop map 44 the stop dats assoczated with the k
20 offset value determined at block 60. In the above example,
the k ‘offset value is equal to 6 so thst the data stored &\/'
st the storsge location STOP 3 in the “map, 44 is fetched at
block €6. At block 68 the microprocessor 20 through the
reel control mechsniem 38 stops the reel 12 at the first
25 stop whose dsta is stored at STOP 3 in map. 44 for the
- fourth symbol whose dets is stored in the map 40 et loca-
tion SYMBOL 3. At block 69 ‘the processor 20 determines
vwhether eech of the three reels have been stopped such
thst X=3 end 1f so. the microprocessor 20 exits the sub-
30 routine at block 70. If not, at block 71 X is set equal
" to X+1 and the processor returns to block 58 to stop the
next reel. :



reel stop map 44 the stop data associated wth the k 20 of fset val ue

determ ned at block 60. In the above exanple, the k offset value is equal
= 10 6 so that the data stored at the storage | ocation STOP 3 in the map 44
=is fetched at bl ock 66 At bl ock 68, m croprocessor 20 through the

=eel eontrol mechani sm 38 stops the ree 12 at the first 25 stop whose
data is stored at STOP 3 in nmap 44 for the fourth synbol whose data is
stored in the map 40 at loca- tion SYMBOL 3. At block 69, the processor 20
det ermi nes whet her’ ewh thhe thel tipre seebs«;hmemhﬁsmnet oAaed soch that X=3

dif 0 bl ock 70.
ot i 8 PR €0 SR ' bal BinBkls, Fe shREeEOERRERIRIC ",
bl ock SSiﬂﬂQh(ﬁbnheﬂm%%k ¢€§¢et valgefoarehetonedi phetheopappingnappi ng
| ndex 50 sfiouk 190 it @ niitSer 268 fPibaYBDEELARE AbRECInblChReno? ol (NA1

two k offset values are stored int or a nunbe
symbolSs sFhedveravailable stepscis 'clﬁedt ﬁetaﬁhpﬂabnﬂt\b@bps |§fu!:be for

t hose syrmhsaom Ixiuzm@: ANEPryenebited at ssaekassdsﬁawhl Pakg28.shown in
FIG 3 for_a dev ce 10 £§o$ g thnge % configuration of FIG

5, at bl ocﬁe% aing Yt TR il paving the me Psmme Feafisuﬁasppﬁg i ndex
50 the k afff ﬁc vasuens MIwedtﬁébminlf('bgrbbésbéﬂezOOfiseheiaEh‘enﬁ
represent i psocessar

[oPLosent Sheiedd & SpEIAY Pikex o LBE KOBLhIE URTHLPS RERRR peeg

wi t h@@" t hwi thefhegindex affsepovalueodt nepressotedaby thermpndem\mOse
associ at eualer! 1 Iolodk e&oc«h%iaPsgmaaso}Saetemgsago&gs@en

fetches fromthe reel's synbol reel map 40 shown In F ata stored

at the storage locati
\./ 3 thggvalue cf”k dropp:ng the remainder is egqual to % without

the rema;nder or 1 to point to the symbol data in map 40
whose associated offset is 1. At block 64, the micro-
15 processor then fetches from the reel's symbol reel map 40
shown in FIG. 5 the data stored at the storage location
SYMEOL 1 having the associated offset value of 1. Then at
block 66, the microprocessor 20 fetches from the reel stop
map 44, the stop data associated with the k offset value 3
20 whose data is stored at location STOP 1'. The microproc-
essor 68 through the reel control mechanism 38 then stops
the reel at the second stop identified by the data stored
in the map 44 at STOP 1' for the second symbol on the reel
whose data is stored in the storage location SYMBOL 1 of
\_/25 map 40.
~ As shown in FIG. 3 for a virtual reel game, the
microprocossér 20 again generates a random number for a
given reel at block 58, which randoem number in the above
examples has been 3. At block 60, the processor 20 fetches
30 from the reel's virtual reel mapping index 52, the k
offset value 2 stored at the storage location 56 whose
associated index offset or random number is equal to 3.

At block 62, the valne of % without the remainder is

determined to be % = 1 so that at block 64, the processor 20



SYMBCOL 1 having the associated offset value of 1. Then at bl ock 66, the

m cr oprocessor 20 fetches fromthe reel stop nmap 44, the stop data 4 o6 @
associated with the k offset value 3 20 whose data is stored at Iocation--;['
STOP 1° The m croproc- essor 68 through the reel control mechani sm 38 g

th(an stops the reel at the second stop |d§ tified by the data stored in the
map 44 at STOP 1' for the second synbol he reel whose data is stored in_
‘the storage location SYMBOL 1 of 25 map 40. As shown in FIG 3 for a
virtual reel gane, the microproecssor 20 agai n generates a random nunber

for a given ﬂ‘g@ﬁhﬂ ﬁd’i&WmM&h f-@gg%ﬁuq‘geghb?nt bg Egevese{ﬁg’pl es has

been 3. At blo f OC or 20; t ches_ 30 r-eel vi rtual
reel mappi n§ Yf'%(?elx 7%“&‘ ¥R Jpap fPein the, E&°§Pgﬁhé°§ﬂﬁiage | ocati on
56 whose asSYMBOIed ifeiextie fsetomd symHoD) 6HITERE r&eaquahtt B1dckAbeb! ock
02, 18 VT g 5 e LERAR B EHR B nd B o
-map 40 Showthen stiop Qltlne!mlI'Uathessboedqenlnaptianl STORe 1swhobaee
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processor 20 then fetches r.rom:the-ree
stored at t%%‘ﬁe a%c'é&'?m w&e%ﬁﬁe Ssﬁél‘&t—eﬁthpofbseltheal ue is
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SYMBOL1D of mtap:hto lotation [SYMBGL Irofinap 4Dove descriptions of FlGS.
3-6, the same random anﬁilsééﬁpf?oﬁe%eakbove descriptions of
_PIGS 3-6, the same random number will stop a reel at
various stop positions ‘'on the reel to display different
symbols along the even line depending on the type of
15 memory configuration employed



vari ous stop positions on the reel to display di f f er ent synbol s al ong the
even |jne dependlng on the type of 15 menory configuration enpl oyed.

-18- CLAIMs: 1. A control systemfor -a gamng de ast one
ro’eﬂagy synbol -bearing reel that has n stop postHIlm ﬁnmﬂum ﬁh each

symbol , where n is an integer greater th@ and is*the ganm® fesomrsynbol to
symbol , the control system conprising: T stop map neans for storing, for
each synbol on the reel, unique data for identifying the n stop

posi ti onscpgs@st at ed W|th t hat synbol, the stop data being stored at
addressabre—lmtlons each having -an associ at ed uni que address of fset -val ue
k, with the s?op°REFalas¥sdieR «f0hi @h 93Ring sEBYiEesinavémg fat tleessamne

synbol bero@agyospmﬁoht—beeningute\e& atdte vt S PRI idY id¥bociated
map neans Tor storing, for each synbol
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t hat | ocath@n$amhef59mbGYmbo&altoosydbba ,Deiheg cinred Eﬁymeﬁtﬂpmﬁsmg.

-addr essabl e | | h S ue, addr offset
val ue | NT [er? é%\h%?% alﬁb ﬁg%ﬁ? %ﬁnggégghﬁép %grggghof%y aPlest
associ at exeelu t hutliﬂt-‘esyﬁﬁsﬁ s forst ifeneifying atbet hg f sitop orpds\ﬂtlons
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mappi ng i ndex neans _for storing from 1 ess Set
val ues k 33Rressableherasionge each ha‘ti'eﬂ% ?%pﬁ§§§ﬁﬂ-ﬁﬁ§dt naiguel address

addr ess cifseétvohuae k Daidh SER6 Cdtap @A EEdIE ALY o5sak! enbogatd (s
each havin assocj afed uni gue i ndex of fset, val ue; random nunber =
gener at i r%g%’egﬁ%n? or€°d'en‘épﬁt i Y e r‘séﬂ'éiﬂﬁ being grouped at consecutive
\_ . addressable locations, having consecutive offset values k;
symbol map_means'for-storing, for_eaeh symbol location on
the'reel, data representing the symbol appearing on the reel
at that location, the symbol location data being stored at
~ consecutive addressable locations each having an associated
~ unique address offset value INT ( ) where k is one of the n
reel map address offset values assoc1ated w1th that symbol s
n stop poSLtlons and the functlon INT represents the integral
part of the fraction % w1thout the remalnder-
mapping index means for storlng from 1 to n reel map
address offset values k for each symbol on the reel data
representing the reel map address offset values k being stored
 at consecutive addressable locatlons each havzng an associated
unlque index offset value° _
random number generating means for generatlng ‘a random
number representing an index offset value°
means for 1dentify1ng, from the random numbers generated
the reel stop map address offset value k assoc1ated with each
randomly generated index offset value and for obtain;ng from
 the reel stop map means the stop data stored at the addressable
“locatxon having the offset value k: _ .
means for stopping the reel ‘at the stop position so
identified; and B | | |
- means for obtain1ng, from the symbol i-i map means, the
' symbol data stored at the addressable location havxng the

offset value INT (:) thereby 1dent1fy1ng the symbol on' the
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nunber representing an index offset value; neans for identifying, fromthe
random nunmbers generated, the reel stop map address offset val ue k o 4% B
associated with each randomy generated index offset value and for
obtaining fromthe reel stop map neans the stop data stored at the .
addressabl e | ocation having the offset val ue k; the
reel at the stop position so identlfted; and mm‘ ,ﬂ“lmamlﬂ’nﬁg from
t he synbol map neans, the synbol data stored at the® a#dressablve

| ocation* having the offset value INT [err] thereby identifying the

synmbol ®felt Ak the, zapdgmly,selectad stap dQcaridBp | ocation. 2.
control syst em according to claiml for operating the gam ng devi ce as a
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reel jf‘@é EQFﬁEE?bh‘d@”t‘&e gﬁo%ﬂ 6&1 0f the n possible stop

posi ti ons eac t hose s A (_:ont ro .system according to
claim1 for operating the gam ng device as a Vi rtual reel gam ng devi ce,

wher ei n 31 hea maivib1l’ ”d?ltemora%dﬂﬁﬁlmor eelaf@p 10f £68t opdrit fndit theo
or nore 'different index. addresgggngl ocati-ons, ,so that.two or, nore
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* the reel can be stopped at two or more of the n possible stop
positions for each of those symbols.'
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4. A control system according to claim 1 for operating the
gaming device as a virtual reel- gaming device,' wherein the
mapping ‘index stores the same reel map offset value k at two
‘'or more different index addressable locations so that two or
more different randomly generated index offset values point to
~the same stop position of the reel. '

- 5. A control system for a gaming deVice haVing at least one
.rotary symbol-bearing reel that has ! stop positions W,
_associated with each symbol where n is an integer greater

than 1 and is the same from symbol to symbol the ‘control
system enabling the gaming deVice to operate ‘as a’ standard

_ 'gaming device. a lultiple stop gaming device or a virtual reel

" 'gaming device as reguired and comprising. -
| reel stop map means for storing, for each symbol on the
reel, unigue data for R identifying th_e 9_ stop positions
associated uith that symbol the stop data being stored at
addressable locations each having an associated uniqne address
_offset value k with the stop data associated with the n stop
positions for . the same symbol being grouped at consecutive
addressabla locations, having consecutive offset values k:



associ ated with each synbol, where nis an integer_qgreater than 1 and is
the same from synbol to synbol the control system enabl ing the gamng
dqw ce to operate as a st andar d gam ng devi ce, ”mm Il '

d ce ora virtual reel gam ng device as required m ﬂm lﬂﬂ'lﬂ"rreel

stop map nmeans for storing, for each synﬁgl on the teel, L umM gee *data for

identifying the n stop positions associated with that symbol , the stop
data being stored at addressabl e | ocations each having an associ ated uni que

addr ess OffSEEyMBb!ed&p‘Méihéhﬁoﬁtgﬂogﬁha a%%?”égéﬁi%&ﬁgoiggpggiﬁég on

posi t:i ons, Lor th synb ei ng groupéd at consecuifve a

| ocat i ons™Ravi& 'coﬂe’éiutre\ﬂge S/ath@s symbol AppRAring omarthe oreel
storing, dbr thech iplu’amh.ohocathonsqmuﬁ&le %Sébtﬁgﬁt Qilét?é)[ &eql {‘ thPEaSYLPO!
appearin cat the_sy ocation da erng
sltogred a?cggﬁéggﬁéﬁge g&%}dggégég?e i?%%%’c?'b‘ﬁ& hbR¥dPAg aBn asserdated k
uni que aderigyeofaddaessal oEfsel vadule v e ( )I where ok tilge dhéetgf m n _
~add t I 30 S n.s p 0Si |o
address ckéas méd) 4o BEE we "3ks ggq‘t e 1YRER| & [terﬂ'“ ]th%ut

the function INT represents the 1n egra part
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bgi ng st Feered @inseonsiecstider caddrlessiabdal i bosaefohshagadly aavsE9Ciad ed
uni que i ndéxsciated unique index offset value:
multiple stop game mapping index means for storing two or
more different reel map address offset values k for at least
some of the symbols on the reel, data representing the reel

map address offset values k being stored at consecutive

addressable locations each having an associated unique index
offset value: '

virtual reel game mapping index means for storing a reel
map address offset value k for each symbol on the reel, data
representing the reel map address offset values k being stored
at consecutive addressable locations each having an associated
unique index offset value and data repfesenting the same reel
map address offset value k being stored at more than one such
location;

means for selecting between the standard gaming mapping
index means, the multiple stop game mappiné index means and
the virtual reel game mapping index means: '

random number generating means for generating a random
number representing an index offset value:

means for identifying, from the selected mapping index
means and the random numbers generated, the reel stop map
address offset value k associated with each randomly generated
index offset value and for obtaining from the reel stop map
means the stop déta stored at the addressable location having
the offset value k;



of fset value; virtual reel ganme mapping i ndex nmeans-for storing a reel map
address offset value k for each synbol on the ngLL_daLa—%eﬁrES§ht|ng tHeg ¢ »
reel map address of fset values k being stored at consecutiv ressabl e ;J,
| ocations each having an associ ated uni que ind m\m \iﬂgfxd dat a
repgesenting the sane reel nmap address oi set %‘ ed at nore’

t han one such | ocation; neans for selectl g between®tHe standard gam ng
mappi ng i ndex neans, the nultlple stop ganme nmappi ng i ndex nmeans and the
virtual reel ga ma i ndex neans; . random.nunber generating neans for
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sel ected s op | ocation. 6. . A control. systemfor. a-gam ng. device, .
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de cribed herein w;th reference to the drawings.




