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(87) Abstract

A roulette wheel assembly and table arrangement includes a roulette wheel (1) rotatahily mounted in a wheel bow! (5), and driven
by an electric motor (6). Thirty seven slot compartments (11) are located around the wheel circimfsrence to receive a roulette ball (15}
In operation the wheel (1) .is rotated and the slot compartment floor (14) is lowered to allow 4 ball (15) from the previous game to be
thrown outwardly and fall into a ball magazine (22). A firing breech (24) is opened to allow 4 ball (15) to enter a firing chamber (26).
On the command, an air blower (27) blows the ball (15) into a firing tube (28) which propels the ball (15) tangentially onto the bow! (5)
in the opposite direction to the travel of the wheel (1). The ball (15) travels across the bow! (5) onto the wheel (1) and finally lands in a
compartment (11). Each player around the table (37) has a betting station (38) giving the betting choices that make up the game,




the real gane. These known machi nes a |ng sma II unt ney
pl aced on a linited nunber of bets in an

ttabl e. These machi nes are suitable on ,

design structure would not be suitabl . Fro ean

patent application No. 0269331 A2 is knomn a roulette mheel assenbly

I ncluding a roulette wheel 2 surrounded by a circular runway 4. A rel ease
opening 8 is located in a circular wall 6 ljqcated al ong the outer boundary
of the runway 4. In operation the wheel 2 is rotated, a ball 20 is

propel [ ed through thg ﬁ@ﬂéweWP Adiferiganat Tand of nRdbhyemght! es into
a slot conpartment o O release a ba roma sl ot

conpartment the wheel 2 and drive notor 24 are Iomered to allom/the bal | 20
to fall down a recovery nenper 3Q and i.n | ease gﬁVIC The ball is

then recycl ed aTRfPELTH eI LR 8 §°hPt FPRYCHES| Bhee &

assembly and table arrangement for playing what will be
herein referred to as the real game of roulette.

In the real game of roulette the wheel has appropriately
numbered and coloured slot compartments around its
circumference. The table is arranged so that there are
152 choices of bet that can be placed by each player.

It has previously been proposed to produce a machihe for
playing a fully automatic game of roulette which
corresponds to the real game as played in casinos. The
result of these proposals has been a range of machines
which are merely video or electronic representations of
the real game. These known machines are played using
small amounts of money placed on a limited number of bets
in comparison with the real game and table. These
machines are suitable only for amusement arcades, and
their design structure would not be suitable for use in a

casino.

From European patent application No. 0269331 A2 is known
a roulette wheel assembly including a roulette wheel 2
surrounded by a circular runway 4. A release opening 8
is located in a circular wall 6 located along the outer
boundary of the runway 4. In operation the wheel 2 is
rotated, a ball 20 is propelled through the opening 8
onto the runway 4 and finally settles into a slot
compartment of the wheel 2. To release a ball 20 from a
slot compartment the wheel 2 and drive motor 24 are
lowered to allow the ball 20 to fall down a recovery
member 30 and into a release device 32. The ball is then

recycled along a release passage 34 to a hitting device
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-2- 36 which propels the ball out thyough tyig rel,ease openisNg 8..s, Weth
this-assenbly it is necessary to |owey*t*he entireiwhee) 2-and drive- nnﬁor
24 in order to release a ball 20 fronja gl ot, chparthEht.-- Unlted Stabes
patent No. 5588650 refers to an autontted roul*ett® - gane<oonpr|3|ngoa e
control neans to control the rotation of a roulette wheel, a ball |aunching
mechani smfor releasing a ball into the roul ette wheel for each spin, and
an automatic ball return nechanismfor resetting the ball for rel ease by
the ball |aunching nechanism There is howek’er no discl osure of how the

mechan sm oper o8 Bsvni o Prapel e dade phRerh EBY RaRralk,ePEhthe.

ment i oned di sadgant ages of previously proposed nachines to be alleviated.

With this assembly it is necessary to lower the entire
wheel 2 and drive motor 24 in order to release a ball 20

from a slot compartment.

United States patent No. 5588650 refers to an automated
roulette game comprising a control means to control the
rotation of a roulette wheel, a ball launching mechanism
for releasing a ball into the roulette wheel for each
spin, and an automatic ball return mechanism for
resetting the ball for release by the ball launching
mechanism. There is however no disclosure of how the
ball is received by the ball return mechanism or of how

the ball return mechanism operates.

It is an aim of the invention to enable the above-
mentioned disadvantages of previously proposed machines
to be alleviated.

According to one aspect of the present invention there is
provided a roulette wheel assembly comprising a rotatable
roulette wheel having a plurality of slot compartments
around its circumference, a drive motor to rotate the
roulette wheel, a firing mechanism to propel a roulette
ball onto the rotating roulette wheel, which is shaped so
that the ball finally lands in a slot compartment, and
return mechanism to return the ball from the slot to the
firing mechanism characterised in that the floor of the
slot compartment is movable between a raised position to
retain the ball in the slot compartment and a lowered
ﬁdsition to allow the ball to be received by the return
mechanism.

The drive motor may be operable to rotate the roulette



According to one aspect of the present invention there is provided a

roul ette wheel assenbly conprising a rotatable roul ette -wheel havi-ng-a
plurality of slot conpartments around its circunferertce;; a.drive netor-to
rotate the roulette wheel, a firing mechanismto propel 'a.roul ettesbalb.’
onto the rotating roulette wheel, which is shaped so that the ball finally
|l ands in a slot conpartnent, and return nechanismto return the ball from
the slot to the firing nmechanismcharacterised in that the floor of the

sl ot conpartnent is novabl e between a raisé%abosition to retain the ball in

the sl ot conpartnent, and _.a | quer gsitipon to allo h |1 be

recei ved by the nggete r?q‘rrgc gniegr%%gTﬁgad?kv% ]ﬁ%’t@? %%Vyé%%e(g%er%% €to rotate
the roulette constant drive pressure may be applied2tp théadulmtte

sel ected one of g dange of speeds, and a

The firing mechanism may include a ball magazine, a
firing tube and an air blower to propel the roulette ball
through the firing tube and onto the roulette wheel. The
air blower may be operable to produce a plurality of
different ball firing air pressures.

In a preferred embodiment of the invention the return
mechanism may include a collector channel to receive a
ball from a slot compartment, and director means to
direct the ball to the ball magazine. The ball magazine
may be adapted to contain a plurality of balls of
different weights. The action of lowering the slot
compartment floor can also open the firing breech of the
firing mechanism to enable a bkall to enter.

A sensor mechanism may be provided to identify the slot
compartment containing the roulette ball. This sensor
mechanism may comprise a zero sensor to indicate when the
roulette wheel is in the start position, a compartment
sensor on a radial axis of the wheel to count the number
of slot compartments passing the start position, a ball
sensor on the same radial axis as the compartment sensor
to detect when the ball is located on said radial axis,
and electronic circuitry to compare the readings of said

\ENDED SHEEY



constant drive pressure may be applied to the roulette wheel. The firing
mechani sm may include a ball nmagazine,-a firing tube and an air bjower to
propel the roulette—batt—ttrough tThe firing tube and onto:the roulette--

wheel . The air bl Gyg A e“mﬁﬂe to produce a-plurality-of different
ball firing air p ( ﬂ“ﬂm preferred enbodi nent of the invention the
ude a cdllector channel to receive a ball froma

return nmechani sm nmay ¢n
sl ot conpartnent, and director means to direct the ball to the bal

magazi ne. The ball magazi ne may be adaptealﬁa contain a plurality of balls
of different weights. The action of |owering the slot conpartnent floor can
al so open the firing breech of the firing mechanismto enable a ball to
enter. A sensor nmechani sm may be provi qgGhIMS i dentify the sl ot
conpartment containing the roulette ball. This sensor nechani sm nmay
conprise a zero sensor to indicate when the roulette wheel is in the_ start
position, a conbartnent Jerkdilefiten wheslassendlys fekeavnkeBletbechbahiet he

number of slot gcompardieit s NASSihldIeSkl1Paskkndly aohpklissagsar on
the sane radial axis as the cquartnent sensor .t o detect %n t96598 | is

| ocat ed on sai (FPERfFalpleyQulette wheel (1) having a plura ity o
compartments (11) around its circumference, a drive motor

(6) to rotate the roulette wheel, a firing mechanism to
propel a roulette ball onto the rotating roulette wheel
which is shaped so that the ball finally lands in a slot
compartment, and return mechanism to return the ball from
the slot compartment to the firing mechanism
characterised in that the floor (14) of the slot
compartment (11) is movable between a raised position to
retain the ball in the slot compartment and a lowered
position to allow the ball to be received by the return
mechanism.

2. An assembly as claimed in claim 1, in which the
drive motor (6) is operable to rotate the roulette wheel
(1) at a selected one of a range of speeds.

3. An assembly as claimed in claim 1 or claim 2,
in which a constant drive pressure is applied to the
roulette wheel (1).

4. An assembly as claimed in any preceding claim
in which the firing mechanism includes a firing tube
(28), and an air blower (27) to propel the roulette ball
(15) through the firing tube (28) and onto the roulette
wheel (1).

5. An assembly as claimed in claim 4 in which the
air blower ({27) is operable to produce a plurality of
different ball firing air pressures.



and electronic circuitry to conpare the readi ngs of

99/ 11341 - PCT/GB S
43- zero sensor and ball sensor. Acc H éséebP:of
the present invention there is provided a r 1 arr angenent

i ncl udi ng t he above-nentioned roul ette wheel assenbly and at | east

one betting station containing a roulette betting |ayout. The
-above-nenti oned betting station may conprlig t wo | am nated materials
nounted on a stiffening plate and the l'ower |ami nate nay conprise a

P bod contact gl reult an 248K Ud ARG 1615 BObE! B925RY8UEnO"

which the firing mechanism includes a ball magazine (22).

7. An assembly as claimed in claim 6 in which the
ball magazine is adapted to contain a plurality of balls
(15) of different weights.

8. An assembly as claimed in claim 6 or claim 7,
in which the return mechanism includes a collector
channel (21) to receive the ball from a slot compartment
(11), and director means (23) to direct the ball to the

ball magazine (22).

9. An assembly as claimed in any preceding claim
in which the action of lowering the slot compartment
floor (14) opens a firing breach (24) of the firing

mechanism.

10. An assembly as claimed in any preceding claim
including a sensor mechanism (33,35,36) to identify the
slot compartment (11) containing the roulette ball (15).

11. An assembly as claimed in claim 10 in which the
sensor mechanism comprises a zero sensor (33) to indicate
when the wheel is in a start position, a compartment
sensor (35) on a radial axis of the wheel to count the
number of slot compartments passing the start position, a
ball sensor (36), on the same radial axis as the
compartment sensor, to detect when the ball is located on
said radial axis, and electronic circuitry to compare the
readings of said zero sensor and ball sensor.

12. An assembly as claimed in any preceding claim
including two firing tubes (52,54) extending in opposite

AMENDED SHEE!



station. Raised dones representing at |east sone of the betting
positions of the betting | ayout may be provid# ﬂl,uu" ﬁﬂﬂlmﬂ s are - -
gositioned so that pressing a done -activa n?chLﬁ of.3t he
| ower | am nate to i nstruct a correspondi ng bet to Be 6Ia6ed. Thé doefres
may - be constructed so that the action of pressing a done emts a
sound indicating that a bet has been placed, and an anplifier may be
provided to anplify the sound. The roul ette tabl e arrangenent may

al so include a video nmoni tor to displ 3383 betting | ayout of a

correspondi ng , betting station and an e plLaced_t hereoq s £ AN

el ectroni ¢ st ak@lESFHLPRE SR IRRE ] %%é‘\%et%%et hg‘ﬁ taggggg_gﬁ%% | WS
roulette tabl e psspagenestthdhiculdtite whedincl udes an indicator providing a
vi sual display of a player's financial credit. The roulette table

arrangenment nay al so include a credit head which is . operable so that on
plac!gg t he chlpgtngfmga2fembly as clorimest in i admpdet inglydangon, Veh¥echi p
provides a 8 '%ééﬁibﬁ & 2 taoedit pbreyghout the

gane. In %%%%r tg p1ay the gane o#ﬁ¥§ﬁﬁettg usiﬁ ﬁhg above-
connecting the firing mechanism to a seleacted one of the

said two firing tubes (52,54).

14. An assenbly as claimed in claim 13 including drive
means (70) to operate the valve member, and sensing means
(82) to switch off the driving means when the valve
member is in either one of said operational positions.

15. A roulette table arrangement including a
roulette wheel assembly according to any preceding. claim,
and at least one betting station (38) containing a

roulette betting layout.

16. An arrangement as claimed in claim 15 in which
the betting station comprises two laminated materials

mounted on a stiffening plate.

17. An arrangement as claimed in claim 16 in which
the lower laminate 40 comprises a printed contact circuit
layout corresponding to the roulette betting layout at
the betting station 38.

18. An arrangement as claimed in claim 17
comprising raised domes (41) located on and representing
at least some of the betting positions of the betting
layout whereby pressing the dome activates the printed
circuit of the lower laminate 40 to instruct a bet to be

placed on that position.

-
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-4- mentioned roul ette table arrangenment unmum l“mum ‘ake .
chip, the roulette player starts by paying hIST to t-he.

casi no cashier. The player is given a si ngl € casiho "thi’p mnthabﬁe.vélue
of the noney paid shown on the chip indicator. The player then places
the chip on the roulette table to nake electronic contact with his

betting station. After hearing the croupigr's voice sayi ng "place your
bets pl ease", the player presses the b%roprlate dones to select the

MOtcmmmtm Qnpartnments_on_whi th | a s, be

Al the bets pl ced are @ﬁrgﬁggmspgessngﬁﬁﬁ%?g £ %§?+%sb% |ﬁﬂg%o t he
pl ayer's betti rthestdneon 4 1Thdssicaketructetii powthét spoessing h’ehe'l@mme noni t or
and display the emits a sound indicating that the bet has been placed.

20. An arrangement as claimed in claim 19 including
an amplifier to amplify the sound. '

21. A roulette table arrangement according to any
one of claims 15 to 20 including a video monitor (43) to
display the roulette betting layout of a corresponding
betting station 38, and any bets placed thereon.

22, An electronic stake chip (46) in combination
with the roulette table arrangement of any one of claims
15 to 21 including an indicator (47) to provide a visual
display of a player's financial credit at the game.

23. A chip (46) according to claim 22 and a credit
head 49 operable so that on placing the chip in
electronic contact with the betting station, the chip
provides a visual indication of the player's financial
credit throughout the game.

npe S



player's financial credit at that instant. The propelled roul ette bal

spins round the roulette wheel and | ands in a slot conpartnent having
an appropriate nunber, and the croupi er announces the nunber. The bet

Wi NNi NOSviRY 99/11341! 0SSes wil | be added to or deducted frompdresessasssdchip

and the resultant financial amunt w || be displayed on the chip

I ndi cator. The player can then conmmence pl aci ng nore bets for the next
gare. When t he pl ayer decideslyﬁL(}nish pl aying and to cash in

hi s wi nnings, he takes the chip bac he cashier's wi ndow. The
cashi er checks the anobunt shown on the chip and pays out the
appropriate anount of npney Qe _enbodi nent _of the invention will now

be described b
illustrated
tabl e arran

way of exanple with reference to t
Eigure 1 is a Dlan

acconpanylng
ew of a roulette
roulette table
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WD 99/ 11341 PCT/ GB98/ 02599
-5- ~arrangenent of Figure 1, Figure 3 is A -f 98/62599 of the
roul ette tabl e arrangenent of Figures 1 and 2, 4 lgure 4 is a

sectional side elevation of a first roul ette wheel assenbly formng
part \'}Qégéfbﬁﬂ’OUl ette tabl e arrangenent of Figures 1, 2 and 3,

Figure 5 is a plan view of the ;ﬂf@e wheel assenbly of Fi gure 4,
Figure 6 is a plan view of a pl r betting station form ng part of
the roulette table arrangenent of Figures
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1, 2 and 3, Figure 7 is a sectional side elevation of the betting
statlon of Figure 6, Figure 8 is a sectional side elevation_ of an
oper ational . switch formng part of the betting station of Figures 6
and 7, . <woedmgdire 9 is a plan view of a casino chip for r3@cRIsiobsdohe
roulette table arrangenent of Figures 1, 2 and 3, Figure 10 is d
sectional side elevation of the casi chip of Figure 9, Fi gure
11 is a side elevation, partly in se%ﬁ%/% of part of the roulette
tabl e arrangenment of Figures 1, 2 an Figure 12 is a sectiona
pl an view of a valve included in a second roul ette wheel assenbly of
t he inventi on,

Fig.3
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- 6- Figure 13 is a plan view of the valve of Figure 12 and t wo
firing tubes inckuded in the second assenbly , and qgure 14 is a
pl an vie ‘fg ‘ﬁen5|ng means for the valve of FiguresP
Referring 10 e drawi ngs, and particularly to Figures 4 and 5, a
roulette mheel 1 is nounted on a wh indle 2 | ocated in a spindle
base 3. This spindle is bolted to d7 t centre of a bowl frame 4 which
supports a wheel bow 5 surrounding the roulette wheel 1,. A
smal|l electric drive nmotor 6 is spring |oaded t tain
P o v v v . N
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a rubber drive roller 7 in contact wth the side edge of the roulette

wheel 1 so as to drive the roul ette wheel ei ther cl ockw se or

anti-cl ockwi se as desired. This drive notor 6 can drive the roulette
wheel 1 at Wn8p/11341 one of a sel ected range of speeds which are

el ectronical ly sel ected. The spring | oaded drive rol IF&T/GBSS2sMES
that a constant drive pressure is l.ied to the side edge of the -
roul ette wheel 1 regardless of wheel SE%Z? r tol erances or drivewear
characteristics. This electric drive o] 6 and rubber drive roller 7
al so provide a silent drive to the roulette wheel 1. A wheel cone
8 contains a bearing housing 9 to | ocate both the upper and | ower wheel
beari ngs 10 on the wheel spi ndl e 2. Thirty seven sl ot
conpartnments 11, which are separated by slot dividers 12, are |ocated
around the circunfer ette wheel 1 to receive a roulette
bal |l 15. The —_— =

1
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-7- conpartnent floor 14 of the slot conpartnents 11 can be

|l owered to &l low the roulette ball 15 to evacuate the ro eel -
i n preparwioorldar the next gane. The sl ot conpartnel’rﬁlg‘l;ﬁ%sqg%ag;t ed
around the circunference of the roulette wheel 1 are identified by
nmeans of nunbers, words, colours, or a conbi nation of any

of these so that the wheel 1 correspon t he wheel used in the real
gane of roulette, ln operation _an.electronic siggal energises a
progressivelsol enoid 16 which activates a |ifnkage arm 1 connected to
the conpartpent floor by a dog bush 18 focated on t wheel spindle 2.
A return spfing 19}
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ensures that the slot conpartnment floor 14 is inits upper cl osed
position to retain the ball 15 in a slot conpartnment 11 until the
progressive. solenoid 16 is activated. Wien the progressive solenoid 16
IS acti vecesbriizqr the roulette wheel 1 starts to rotate, aeh/cho/02599
conmpart-ment floor 14 is lowered to its | ower open posi tion shown in
chain line in Figure 4. Because the ed/ E’npartnent floor 14 is perfectly
flat, it relies on the centrifu&7 } ce of the spinning roulette whee
to throw the roulette ball 15 fromthe previous gane radially
outwardly fromthe wheel 1. In case the roulette ball 15 sticks to the
conpartnent floor 14 an air knife 20 is | ocated at an appropriate angle
to ensure that the roulette ball 15 is renoved fromthe wheel 1 by the
rotation of the conpartnent floor 14, as shown in Figure 5.

Referring particularly to Figure 4, the roulette ball 15 drops into a
col |l ector channel 21, and ™ ball, arm 23 connected to the underside of
the wheel rim 13 pushg , boul ette ball aroun ne | ect or channe
21 until the &

48 —47

Fig.9 Fig.10
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WD 99/ 11341 PCT/ GB98/ 02599

- 8- ball 15 drops into a ball magazi ne 22. These conponents ensure
that fromthe timé that the ball 15 lands in the col l ector channel 21

t he bal | . W 99mysdical |y noved back to the ball magazi nePGUGCBEREYhani ca
nmeans to overcone any sticking or restriction by dust that could

ot herwi se stop t he novenent of the . The ball magazi ne 22
contains up to three balls which are o] dentical dianeter and of
slightly different weights. As the linkage arm 17 noves down with the
conpart nent floor 14 it slides open a firing breech 24 via a

mechani cal |inkage 25 thereby allowing a roulette ball 15 to fall into
the firing chanber 26. The firing breech 24 is closed and the
conpartment floor 14 is returned to its upper position to retain the

ball in a slot conpartnment v{qirf+mrﬁﬁﬂnkage arm 17 returns to neutral.
}—\
)
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On the appropriate command a snall electrically driven air bl ower 27
blows the roulette ball 15 into the firing tube 28; this air blower 27
havi ng a random nunber of ball firing air pressures to choose from The
firing -woeha3@d8 is dinensioned to allow only enough int I

cl earance for the ball 15 to nove through the tube so as éa%kﬁ?ﬂmngide
preci sion control over the random sel ecti on of air pressures and
novenent of the roulette ball 15. Tgsb(Iclrnecise di mensi oni ng of the
firing tube 28 al so neans t hat 1 hiture air bl ower 27 can be used
and reduces the build up of dust. A diverting block 29 controls
the direction of the firing tube 28, and hence the direction of travel,
cl ockwi se or anti-clockwi se, of the roulette ball 15 around the wheel
bow 5. The activating signal for the diverting hloe . is transmitted
fromthe same control that controls the . 341

PCT/ GB98/ 02599
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direction of rotation of the roulette wheel 1 because the roul ette bal
15 wll always need to rotate in the opposite direction to the roulette
wheel 1. As .shown in Figure 4, the firing tube 28 is |ocated

out si de tﬁﬁﬁ%ﬁgﬁh bowl 5 so that the roulette ball 15 is 8%§ﬁﬁlled
radial |y’ Yy towards the roulette wheel 1. The o S¥ase 30,
whi ch is renovabl e, encl oses the wor ki ng nmechani sns of the roulette
wheel, and retains a t ransparen over the wheel bow 5.

When the roulette ball 15 is propel Vegﬁcglthe firing tube 28 it
travel s across the wheel bow 5 on to the rotating roulette wheel 1 and
finally lands in a roulette wheel slot conpartnent 11. The wheel
floor 14 is flat and the slot conpartnents 11 are the sane size as the

conpartments in a real roulette wheel to allow the ball 15 the freedom
to nmove around in a free, - natural and unbi ased manner.

(Q“&

N

Fig.14
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Because the balls 15 have slightly different weights from one anot her,
and because a nunber d&mﬂh&ﬂﬁ&ﬁ&hk Bdcbd firing pressures are used it is
extremely difficul't for to predict the path followed by the
bal I whenwds9/11341i S pro ﬂﬂﬂmﬂ!ﬁe firing tube 28. PCT/GBod/@sed v t he
position of the roulett flag 32 under the roulette
wheel 1 indicates the angular position of the wheel 1 at the start of
every revol ution by means of a zero sensor 33. A location slot 34 is
posi tioned around the wheel rim 13 for every sl ot conpar tnent 1
the roulette wheel 1. A conpartnent senisor 35 st ar {§i@ SREENHASBEEN

| ocation slots . . WD 99/ 11341 REPLACED
PCT/ GB98/ 02599 A Roulette Wheel Assembly and Table

nd

The present invention relates to a roulette whéel
assembly and table arrangement for playing what will be
herein referred to as the real game of roulette.

In the real game of roulette the wheel h@s appropriately
numbered and coloured slot compartments around its
circumference. The table is arranged so that there are
152 choices of bet that can be placed by each player.

N
It has previously been proposed to produce a machine for
playing a fully automatic game of roulette which
corresponds to the real game as played in casinos. The
result of these proposals has been a range of machines
which are merely video or electronic repfesentations of
the real game. These known machines are played using
small amounts of money placed on a limited number of bets
in comparison with the real game and table. These
machines are suitable only for amusement arcades, and
their design structure would not be suitable for use in a
casino.

It is an aim of the invention to enable the above~
mentioned disadvantages of previously proposed machines
to be alleviated.

According to one aspect of the present invention there is
provided a roulette wheel assembly comprising a rotatable
roulette wheel having a plurality of slot compartments
around its circumference, a drive motor to rotate the
roulette wheel, a firing mechanism to propel a roulette
ball onto the rotating roulette wheel, which is shaped so
that the ball finally lands in a slot compartment, and
return mechanism to return the ball from the slot to the



-10- 34 travellnﬂgsmggﬁsgggR_ SiRL position when triggered by t he

zero flag 22. A speci 36 is |located on the sane radia
axi s as the conpartne J Hlmﬂl&nd i's nounted at a di stance bel ow
t he conpartnent floor w the floor 14 to nove downwardly when

evacuat i.ng A HE bal | 15. The ball sensor 36 detects whdCHERIBHZFH 15 has
arrived at the radial axis line of the conpartnent sensor 35. The

readi ngs of the sensors 35 and 36 are conpared el ectronically to give
the position of the roulette ball 15 on the roulette wheel 1. After
verification of the ball's position, the conpartment roor 14 is

| oner ed and the described operational™ %ycle I S repeated E

Ref erring parti,cul arl o Fiqures 1, 6, 7 and te player
around the rOLﬁl 1%%%%?9? as an indiv hg tfi on 38 on
which is printed a betting | ayout giving the. oi ces that

mke o Uup Uhed eliiARRel WY Bl Sperante Egcgokzs&e M0 Rl aled’

consists of t am nat on a st ["ate. The

| ower | anivirged &% @omediesded memo@d accmmet ofi speeds|, appdt a

correspondi ng depsithetdeniide @k eolshenar eagl to abphhta to Rkt HBG1kRYQU
printed on to% of the betting station 3

The firing mechanism may include a ball magazine, a
firing tube and an air blower to propel the roulette ball
through the firing tube and onto the roulette wheel. The
air blower may be operable to produce a plurality of
different ball firing air pressures.

In a preferred embodiment of the invention the return
mechanism may include a collector channel to receive a
ball from a slot compartment, and director means to
direct the ball to the ball magazine. The ball magazine
may be adapted to contain a plurality of balls of
different weights. The floor of the slot compartment may
be movable between a raised position to retain the ball
in the slot compartment and a lowered position to allow
the ball to enter the collector channel. The action of
lowering the slot compartment floor can also open the
firing breech of the firing mechanism to enable a ball to
enter.

A sensor mechanism may be provided to identify the slot
compartment containing the roulette ball. This sensor
mechanism may comprise a zero sensor to indicate when the
roulette wheel is in the start position, a compartment
sensor on a radial axis of the wheel to count the number
of slot compartments passing the start position, a ball
sensor on the same radial axis as the compartment sensor
to detect when the ball is located on said radial axis,
and electronic circuitry to compare the readings of said



For each of the betting choices of the betting |ayout there is a raised
done 41 representing that choice. Wen the done 41 is pressed a contact
is bridged with the printed circuit of the lower lamnate 40 to

activate. ghggoniz4€l ectronic circuitry and indicate that a peldidseliesn
pl aced. “The rai sed done 41 gives the player a positive response that a

bet has been placed. The positive response i s caused by the positive
novenent of approximately 1.5mmw th a clicking sound which can be
anplified through the player's directional |oudspeaker 42. The upper
surface of the betting station 38 has a _3. WD 99/ 11341

PCT/ GB98/ 02599 . . -11- speci al

textured fini sfesse ddimtod ta@adl idendde, oreen bai ze of a standard
roulette table. If desiréaﬂ_other gane control switches can be added to

the betting station - . . ==’ .
According -to ‘another aspect of the present invention

there is provided a roulette table arrangement including
the above-mentioned roulette wheel assembly and at least
one betting station containing a roulette betting layout.

The above-mentioned betting station may comprise two
laminated materials mounted on a stiffening plate, and
the lower laminate may comprise a printed contact circuit
layout corresponding to the betting layout of the betting
station. Raised domes representing at least some of the
betting positions of the betting layout may be provided.
These domes are positioned so that pressing a dome
activates the printed circuit of the lower laminate to
instruct a corresponding bet to be placed. The domes may
be constructed so that the action of pressing a dome
emits a sound indicating that a bet has been placed, and
an amplifier may be provided to amplify the sound.

The roulette table arrangement may also include a video
monitor to display a betting layout of a corresponding
betting station and any bets placed thereon.

An electronic stake chip is provided for use with the
above-mentioned roulette table arrangement. This chip
includes an indicator providing a visual display of a
player's financial credit. The roulette table
arrangement may also include a credit head which is
operable so that on placing the chip in electronic
contact with a betting station, the chip provides a
visual indication of a player's credit throughout the
game.

In order to play the game of roulette using the above-



38. Each betting station 38 is shown on a correspondi ng vi deo

noni tor 43 so that when bets are placed by operating an appropriate
switch 41 the value of each bet and its position, i.e. the slat nunber
or nunbers selected, are clearly shown on the video nonitor 43.

To avoi d” maydeig3eionsi der abl e anobunts of noney placed on PCT/ABB&%tte
table the foll owi ng systemusing a casino chip is used. A

roul ette player pays noney over the counter to the casi no's bank
cashier, and the player is given in return a casino chip 46. This
casino chip 46 displays the anount of noney 45 handed over by way of a
w ndow 47 built into the surface of th&-chip. Behind the w ndow 47
there is located a smart chi p package 48 which has recei ved the

injection of twentpioned rouketfie tnple anytangensiitc andafeStrBEarsd®X®y t he

casi no cashi erchiflie the MhANS L AGRRA MR LD e Hi i@ tabl e
with the \ﬁt&ghv47 face up, to enabl e the sﬁéﬁgﬁg%f%f48 o nmake

el ectroni c coMenay e Fhe RR G isEmsmite AEFST 15 SRR A beneath

the tabl e surf@tiyle casino chip with the value of the money paid shown
on the chip indicator. The player then places the chip
on the roulette table to make electronic contact with his
betting station. After hearing the croupier's voice
saying "place your bets please", the player presses the
appropriate domes to select the slot compartment or
compartments on which the player is betting.

All the bets placed are shown on a video monitor
corresponding to the player's betting station. The stake
chip will show on the video monitor and display the
player's financial credit at that instant. The propelled
roulette ball spins round the roulette wheel and lands in
a slot compartment having an appropriate number, and the
croupier announces the number. The bet winnings or
losses will be added to or deducted from the stake chip
and the resultant financial amount will be displayed on
the chip indicator. The player can then commence placing
more bets for the next game.

When the player decides to finish playing and to cash in
his winnings, he takes the chip back to the cashier's
window. The cashier checks the amount shown on the chip
and pays out the appropriate amount of money.

One embediment of the invention will now be described by
way of example with reference to the accompanying
illustrated drawings in which:-

Figure 1 is a plan view of a roulette table arrangement,

Figure 2 is a side elevation of the roulette table



As the player places bets using the betting station 38 t he amount of

the bets is subtracted fromthe original credit shown on the casino
chip 46 and the drngrence i's di spl ayed at the wi ndow 47. After the

Wi nni ng sl unber is announced, the w nnings or |oss | ayer
wi || be"ahﬁéag’qlg" r subtracted fromthe player’ sgcredi t ﬁé’g%?gg?%g?aygd
at the wi ndow 47. When the bet is placed by WO 99/11341

PCT/ GB98/ 02599 -12- pressi ng one or
nore dones 41 a graphic of the casino chip 46 will also appear on the
same sl ot nunber on the video nonitor_g43. Provision is nade to

give each chip 46 a five-digit
arrangement of Figure 1,

Figure 3 is an end view of the roulette table arrangement
of Figures 1 and 2,

Figure 4 is a sectional side elevation of a first
roulette wheel assembly forming part of the roulette
table arrangement of Figures 1, 2 and 3,

Figure 5 is a plan view of the roulette wheel assembly of
Figure 4,

Figure 6 is a plan view of a player's betting station
forming part of the roulette table arrangement of Figures
1, 2 and 3,

Figure 7 is a sectional side elevation of the betting
station of Figure 6,

Figure 8 is a sectional side elevation of an operational
switch forming part of the betting station of Figures 6
and 7,

Figure 9 is a plan view of a casino chip for use with the
roulette table arrangement of Figures 1, 2 and 3,

Figure 10 is a sectiocnal side elevation of the casino
chip of Figure 9,

Figure 11 is a side elevation, partly in section, of part
of the roulette table arrangement of Figures 1, 2 and 3,

Figure 12 is a sectional plan view of a valve included in
a second roulette wheel assembly of the invention,



display 45 with up to 152 chip displays at any one tine shown on the
video nonitor 43. Provision is al so made at the top and bottom of the
video nmonitor to allow the di splay of other information related to the
ganme. Wen the player wishes to cash his or her w nnings, the casino
chip is havalegiiback to the cashier at the bank wi ndow. POF/GBIS/A2RY
reading at the window 47 is checked el ectronically, the appropriate
anount of noney is paid out to the player. The above-descri bed
enbodi nent of the invention provi des: - (1) A nethod of playing
French or Anmerican Roul ette wi thout the need of a croupier to
rotate the roul ette wheel or spin-éhe ball. (2) A design of
the roulette wheel which is closely simlar to a manually erat ed
roulette wheeIF:ugure 13 is botfldreivjlew afd theamalse of Figuge A?déiéicgn of

wheel conpart 3 ct | Or?? Wikl %ﬂ&‘ﬂd‘é&e 1n the sdddtEiH=2tlly 1,0 aRwe

W t hout any res simlarly to a manual |y operated roulette
wheel . (4) A conbination of anti-biased systens that are

Figure 14 is a plan view of a sensing means for the valve
of Figures 12 and 13.

Referring to the drawings, and particularly to Figures 4
and 5, a roulette wheel 1 is mounted on a wheel spindle 2
located in a spindle base 3. This spindle is bolted to
the centre of a bowl frame 4 which supports a wheel bowl
5 surrounding the roulette wheel 1,.

A small electric drive motor 6 is spring loaded to retain
a rubber drive roller 7 in contact with the side edge of
the roulette wheel 1 so as to drive the roulette wheel
either clockwise or anti-clockwise as desired.

This drive motor 6 can drive the roulette wheel 1 at any
one of a selected range of speeds which are
electronically selected.

The spring loaded drive roller 7 ensures that a constant
drive pressure is applied to the side edge of the
roulette wheel 1 regardless of wheel diameter tolerances
or drivewear characteristics. This electric drive motor
6 and rubber drive roller 7 also provide a silent drive
to the roulette wheel 1.

A wheel cone 8 contains a bearing housing 9 to locate
both the upper and lower wheel bearings 10 on the wheel
spindle 2.

Thirty seven slot compartments 11, which are separated by
slot dividers 12, are located around the circumference of
the roulette wheel 1 to receive a roulette ball 15. The



el ectronical ly nonitored. (5) A nethod of-tracking the roulette ball

(6) The nethod of achieving 152 betting positions on one WO

99/ 11341 - ' PCT/ GB98/ 02599

- 13- o ting station. (7) A nmethod of prod gﬁqgi h-1 ess
pIaying'SJg?g%?ggi means of el ectronic casino chip? mf 59@%% chip
havi ng a val ue display on the chip surface with the di spl ay

varying from ganme to gane.

-] =

compartment floor 14 of the slot compartments 11 can be
lowered to allow the roulette ball 15 to evacuate the
roulette wheel 1 in preparation for the next game.

The slot compartments 11 located around the circumference
of the roulette wheel 1 are identified by means of
numbers, words, colours, symbols or a combination of any
of these so that the wheel 1 corresponds to the wheel
used in the real game of roulette.

In operation, an electronic signal energises a
progressive solenoid 16 which activates a linkage arm 17
connected to the compartment floor by a dog bush 18
located on the wheel spindle 2. A return spring 19
ensures that the slot compartment floor 14 is in its
upper closed position to retain the ball 15 in a slot
compartment 11 until the progressive solenoid 16 is
activated. When the progressive solenocid 16 is activated
the roulette wheel 1 starts to rotate, and the
compartment floor 14 is lowered to its lower open
position shown in chain line in Figure 4. Because the
compartment floor 14 is perfectly flat, it relies on the
centrifugal force of the spinning roulette wheel to throw
the roulette ball 15 from the previous game radially
outwardly from the wheel 1. In case the roulette ball 15
sticks to the compartment floor 14 an air knife 20 is
located at an appropriate angle to ensure that the
roulette ball 15 is removed from the wheel 1 by the
rotation of the compartment floor 14, as shown in Figure
5.

Referring particularly to Figure 4, the roulette ball 15
drops into a collector channel 21, and a ball arm 23
connected to the underside of the wheel rim 13 pushes the
roulette ball around the collector channel 21 until the



The above-descri bed enbodi nent of the invention can be applied in a
conbi nation of forns, for many variations of the ganme, and for a smal
or | arge numher of players usi ng ot her communi cati on systens.

anot her enbodi nent of the invention the firing tube 28

bi di rect i oWS991&4e 50 and two firing tubes 52 and 54 PCEEERMBAHZEE i n
Figures 12 to 14. Referring to Figure 12, the bidirectional valve 50
i ncludes a rotatable valve nenber 56 rotatably nmounted in a val ve
casing 58. The val ve casing 58 includes an inlet passage 60 and two
outl et passages 62 and 64. A connecting passage 66 extending through
t he val ve nenber 56 is shaped to conne®- the inlet passage 60 with

ei t her of

i |l ustrated i nPEL3uAS @ropshdn

t he outl et passages 62 and 64. In the position

passage 60 to bheuewdt ket froRaghadeifd- thAtr ehatbauit s yahas MRNERE 56

cl ockwi se
to the outl et

Lo C 2153398 0 ng 90 FE! S DEch L mB323°HEcR ko
the ball magazine 22 by mechanical means to overcome any

sticking or restriction by dust that could otherwise stop
the movement of the ball.

The ball magazine 22 contains up to three balls which are
of identical diameter and of slightly different weights.

As the linkage arm 17 moves down with the compartment
floor 14 it slides open a firing breech 24 via a
mechanical linkage 25 thereby allowing a roulette ball 15
to fall into the firing chamber 26. The firing breech 24
is closed and the compartment floor 14 is returned to its
upper position to retain the ball in a slot compartment
when the linkage arm 17 returns to neutral.

On the appropriate command a small electrically driven
air blower 27 blows the roulette ball 15 into the firing
tube 28; this air blower 27 having a random number of
ball firing air pressures to choose from. The firing
tube 28 is dimensioned to allow only enough internal
clearance for the ball 15 to move through the tube so as
to provide precision control over the random selection of
air pressures and movement of the roulette ball 15. This
precise dimensioning of the firing tube 28 also means
that a miniature air blower 27 can be used and reduces
the build up of dust.

A diverting block 29 controls the direction of the firing
tube 28, and hence the direction of travel, clockwise or
anti-clockwise, of the roulette ball 15 around the wheel
bowl 5. The activating signal for the diverting block 29
is transmitted from the same control that controls the

In

is replaced by a

SnAebiilgnagazingsage 6GhesAneeNBONABLEN| et



The val ve nenber 56 is rotated by a gear wheel 68 nounted on top of the
val ve casing .58. This gear wheel 68 is driven by an electric notor
t hrough a gearbox 72 and a gear pinion 73. WO 99/ 11341

PCT/ GB98/ Og/a3911341 - 14- PAIEEIsI810

Figure 13,

the outl et passages 62 and 64 are
associ ated firing tubes 52 and

around the outer peri phery of the wheel bowl 5 for approximtely

90[err].

The

i nl et and connecting passages 60 and 66, the passages

70

(0]

connected respectively to
54 which extend in opposite directions

62

and 64 and the firing tubes 52 and 54 are-all dinensioned to allow only

enough internal clearance for the ball 15 to nove through the passages
and tubes so aditecpioni dé rotaplieni sfobheorbuibétbaewhédE Iabdeausel €héi on

of air

roulette ball 15 will always need to rotate in the
opposite direction to the roulette wheel 1.

As shown in Figure 4, the firing tube 28 is located
outside the wheel bowl 5 so that the roulette ball 15 is
propelled radially inwardly towards the roulette wheel 1.
The outer bowl case 30, which is removable, encloses the
working mechanisms of the roulette wheel, and retains a
transparent dome 31 over the wheel bowl 5.

When the roulette ball 15 is propelled from the firing
tube 28 it travels across the wheel bowl 5 on to the
rotating roulette wheel 1 and finally lands in a roulette
wheel slot compartment 11.

The wheel floor 14 is flat and the slot compartments 11
are the same size as the compartments in a real roulette
wheel to allow the ball 15 the freedom to move around in
a free, natural and unbiased manner.

Because the balls 15 have slightly different weights from
one another, and because a number of different ball
firing pressures are used it is extremely ¢:fficult for a
player to predict the path followed by the ball when it
is propelled from the firing tube 28.

To verify the position of the roulette ball 15 a zero
flag 32 under the roulette wheel 1 indicates the angular
position of the wheel 1 at the start of every revolution
by means of a zero sensor 33. A location slot 34 is
positioned around the wheel rim 13 for every slot
compartment 11 around the roulette wheel 1. A
compartment sensor 35 starts to count the location slots



pressures and novenent of the roulette ball 15. This precise

di mensi oni ng of the tubes and passages al so neans that a mniature air
bl ower 27 can. be used and reduces the build up of dust, as in the
above-descri bed first enbodi nent . Referring to Figure 14, on
anti - cl ockwics®ndsttat i on of the val ve nenber 56 by the @®earGyssnzin 73,
when t he connecting passage 66 is aligned with the inlet passage 60
and the outlet passage 62, the stop pin 78 on the gear wheel 68 abuts a
stop block 80 to prevent further rotation of the valve nenber 56. In
this position, a position sensor 82 detects a position slot 84 on the
gear wheel 68 to switch off the el ectfig-notor 70. On cl ockw se
rotation of the valve nenber 56 fromthe above- menti oned position,
when t he connedti hgayedddgg P6ststhe shhignpdsikiontween triggesedgby60 and

the outlet pas§ﬁge%ﬁgo @iag §t°p é?eé?a?”béﬂf 9&&%0%“?@'1@818@H$édt85th

ot her side o stop ock event fu rotation )
gear wheel 68 Hheé Fﬁ@evﬁﬁﬂéaﬁeﬁﬁéﬁ 86. tha canBartmenbssenspr 3he pBIi ifon

sensor 82 det egbfin®eBO8kt hOAiEtAhce beﬁéwotahéheoﬂﬁaftm@ﬁelfﬁgoiomwtéch of f
the electric no roul ette wheel

a n, th
ocated. the [PRSRy the' Blogrn1s,tBRBrGoh nrRrALY [ OheEt ciabarring FRe( he
firing ball 15. The ball sensor 36 detects when the ball 15 has

arrived at the radial axis line of the compartment sensor
35. The readings of the sensors 35 and 36 are conmpared
electronically to give the position of the roulette ball
15 on the roulette wheel 1. After verification of the
ball's position, the compartment floor 14 is lowered and
the described operational cycle is repeated.

Referring particularly to Figures 1, 6, 7 and 8, each
roulette player around the roulette table 37 has an
individual betting station 38 on which is printed a
betting layout giving the 152 betting choices that make
up the real game of roulette.

Each betting station 38 consists of two laminated
materials mounted on a stiffening plate. The lower
laminate 40 contains a printed contact circuit layout
corresponding to the design of the graphics of the
betting layout printed on top of the betting station 38.
For each of the betting choices of the betting layout
there is a raised dome 41 representing that choice. When
the dome 41 is pressed a contact is bridged with the
printed circuit of the lower laminate 40 to activate the
electronic circuitry and indicate that a bet has been
placed. The raised dome 41 gives the player a positive
response that a bet has been placed. The positive
response is caused by the positive movement of
approximately 1.5mm with a clicking sound which can be
amplified through the player's directional loudspeaker
42. The upper surface of the betting station 38 has a



WD 99/ 11341 PCT/ GB98/ 02599
- 15- chanber 26, and the conpartnent floor 14 is returned to Its
upper position as described in the first enbodi nent. The val ve notor 70

is driven tg e the val ve nenber 56 so that the co ' sage
3o 3} il e

66 connect et passage 60 with an appropriate o

passages 62 and 64 to ensure that the roulette ball 15 is propel | ed
froma firing tube 52 or 54 in the opposite direction to the rotation
of the roulette wheel 1. For this reason, the activating signal for the
notor 70 is - transmtted fromthe same control that controls the
direction of rotation of the roulette -whedftlT. The roulette ball 15

's propelled TLom A9 RRRAQR Snish so that it feels like the green
baize of a standard roulette table. If desired, other
game control switches can be added to the betting station
38.

Each betting station 38 is shown on a corresponding video
monitor 43 so that when bets are placed by operating an
appropriate switch 41 the value of each bet and its
position, i.e. the slot number or numbers selected, are
clearly shown on the video monitor 43.

To avoid having considerable amounts of money placed on
the roulette table the following system using a casino
chip is used.

A roulette player pays money over the counter to the
casino's bank cashier, and the player is given in return
a casino chip 46. This casino chip 46 displays the
amount of money 45 handed over by way of a window 47
built into the surface of the chip. Behind the window 47
there is located a smart chip package 48 which has
received the injection of the player's credit by
electronic transfer operated by the casino cashier. The
player places the chip 46 on the roulette tabkle with the
window 47 face up to enable the smart chip 48 to make
electronic contact with a receive and transmit credit
head 49 beneath the table surface.

As the player places bets using the betting station 38
the amount of the bets is subtracted from the original
credit shown on the casino chip 46 and the difference is
displayed at the window 47. After the winning slot
number is announced, the winnings or losses of the player
will be added to or subtracted from the player's credit
and displayed at the window 47. When the bet is placed by



firing tube 52 or 54 tangentially to the outer rimof the wheel bow 5,

and travels across the wheel bowl 5 onto the rotating roulette wheel 1
and finaIIy l.ands in a roul ette wheel slot compartnent 11.
16- CLAIMS 1. A roul ette wheel

assenbl y- f‘8998(1¥36hl ette table arrangenent, said roul ette WREEIGBA®/B25AD| y
conprising a rotatable roulette wheel (1) having a plurality of slot
conpartnments (11) around its circunference, a drive notor (6) to rotate the
roulette wheel, a firing nechanismto propel a roulette ball onto the
rotating roulette wheel which is shaped so that the ball finally lands in a
sl ot conpartnent, and return nmechanismto¥2eturn the ball from

pressing one or more domes 41 a graphic of the casino
chip 46 will also appear on the same slot number on the
video monitor 43.

Provision is made to give each chip 46 a five-digit
display 45 with up to 152 chip displays at any one time
shown on the video monitor 43. Provision is also made at
the top and bottom of the video monitor to allow the
display of other information related to the game. When
the player wishes to cash his or her winnings, the casino
chip is handed back to the cashier at the bank window.
After the reading at the window 47 is checked
electronically, the appropriate amount of money is paid
out to the player.

The above-described embodiment of the invention

provides:-

(1) A method of playing French or American Roulette
without the need of a croupier to rotate the
roulette wheel or spin the ball.

(2) A design of the roulette wheel which is closely
similar to a manually operated roulette wheel in
both height and diameter.

(3) A design of wheel compartment slots which allow the
roulette ball to move without any restriction,

similarly to a manually operated roulette wheel.

(4) A combination of anti-biased systems that are
electronically monitored.

{(5) A method of tracking the roulette ball.

(6) The method of achieving 152 betting positions on one



the sl ot conpartnment to the firing nechani smcharacterised in that the
floor (14) of the slot conpartnent (11) is novable between a raised ,
position to retain the ball in the slot conpartnment and a | owered position

to all ow-t%gp to be received by the return nmechani sm & An
: \ : : : B98/02599
assenbly as ¢ g#%%d in claiml, in which the drive notor (éa ﬁ%s%perable to

rotate the roulette wheel (1) at a selected one of a range of speeds. 3.
An assenbly as clained in claiml or claim2, in which a constant drive
pressure is applied to the roulette wheel (1). 4. An assenbly as

claimed in any preceding claimin which the,firing mechani smincludes a
firing tube (28), and an air blower (27) t0 propel the roulette ball (15)

through the firing 1 8%t nto the roulette wheel (1). 5. An
assenbly as clainedggﬁeéﬁgin1§e?39mhich the air blower (27) is operable to

produce a plurality of different ball firing air pressures.
(7) A method of producing a cash~less playing system by

means of electronic casino chips with each chip
having a value display on the chip surface with the
display varying from game to game.

The above-described embodiment of the invention can be
applied in a combination of forms, for many variations of
the game, and for a small or large number of players
using other communication systenms.

In another embodiment of the invention the firing tube 28
is replaced by a bidirectional valve 50 and two firing
tubes 52 and 54 illustrated in Figures 12 to 14.

Referring to Figure 12, the bidirectional valve 50
includes a rotatable valve member 56 rotatably mounted in
a valve casing 58. The valve casing 58 includes an inlet
passage 60 and two outlet passages 62 and 64. A
connecting passage 66 extending through the valve member
56 is shaped to connect the inlet passage 60 with either
of the outlet passages 62 and 64.

In the position illustrated in Figure 12, the connecting
passage 66 connects the inlet passage 60 to the outlet
passage 62. On rotating the valve member 56 clockwise
the connecting passage 66 connects the inlet passage 60
to the outlet passage 64.

The valve member 56 is rotated by a gear wheel 68 mounted
on top of the valve casing 58. This gear wheel 68 is
driven by an electric motor 70 through a gearbox 72 and a
gear pinion 73.



-17- 6. An assenbly as clainmed in claim4 or claim5 in which the

firing mechani smincludes a ball nmagazine (22). 7. An assenbly as
clainmed in claim6 in which the ball nmagazine is adapted to contain a
plurality. of balls (15) of different weights. 8. An assenbly as

claimed irnwom348 or claim7, in which the return nechani oiversswdssy a
col l ector channel (21) to receive the ball froma slot conpartnent (11),
and director neans (23) to direct the ball to the ball nagazine (22).

-14-

Referring to Figure 13, the outlet passages 62 and 64 are
connected respectively to associated firing tubes 52 and
54 which extend in opposite directions around the outer
periphery of the wheel bowl 5 for approximately 90°. The
inlet and connecting passages 60 and 66, the passages 62
and 64 and the firing tubes 52 and 54 are all dimensioned
to allow only enough internal clearance for the ball 15
to move through the passages and tubes so as to provide
precision control over the random selection of air
pressures and movement of the roulette ball 15. This
precise dimensioning of the tubes and passages also means
that a miniature air blower 27 can be used and reduces
the build up of dust, as in the above-described first
embodiment.

Referring to Figure 14, on anti-clockwise rotation of the
valve member 56 by the gear pinion 73, when the
connecting passage 66 is aligned with the inlet passage
60 and the outlet passage 62, the stop pin 78 on the gear
wheel 68 abuts a stop block 80 to prevent further
rotation of the valve member 56. In this position, a
position sensor 82 detects a position slot 84 on the gear
wheel 68 to switch off the electric motor 70. On
clockwise rotation of the valve member 56 from the above-
mentioned position, when the connecting passage 66 is
aligned with the inlet passage 60 and the outlet passage
64, a stop pin 86 on the gear wheel 68 abuts the other
side of the stop block 80 to prevent further rotation of
the gear wheel 68 and the valve member 56. In this
position, the position sensor 82 detects a position slot
88 on the gear wheel 68 to switch off the electric motor
70.

In operation, the roulette wheel 1 is rotated, the firing
breech 24 is closed with a roulette ball 15 in the firing



9. An assenbly as clained in any preceding claimin which the action
of lowering the slot conpartnent floor (14) opens a firing breach (24) of
the firing mechanism 10. An assenbly as clained in any preceding
clai mincluding a sensor nechani sm (33,35,36) to identify the sl

conpar t neiwo @¥1Bdkont ai ning the roulette ball (15).  11. PCT’Gwﬁ(ﬂzsa%senbl y
as clainmed in claim10 in which the sensor nechani sm conprises a zero
sensor (33) to indicate when the wheel is in a start position, a
conpartnment sensor (35) on a radial axis of the wheel to count the nunber
of slot conpartnents passing the start position, a ball sensor (36), on the
same radial axis as the conpartnment sensoil5-t o detect when the ball is

| ocated on said radial axis, and el ectronic C|rCU|try t.o conpare t%ﬁ
readi ngs of sahamher 2fonsid e IsETPardmest flopr 14, 36%5"@%%{' ai ned

in any precedijig GlgHdP igyditdiciy devadddr ied ubetndTirht euiwaiinemt.n

opposite The valve motor 70 is driven to rotate the valve member
56 so that the connecting passage 66 connects the inlet
passage 60 with an appropriate one of the outlet passages
62 and 64 to ensure that the roulette ball 15 is
propellied from a firing tube 52 or 54 in the opposite
direction to the rotation of the roulette wheel 1. For
this reason, the activating signal for the motor 70 is
transmitted from the same control that controls the
direction of rotation of the roulette wheel 1.

The roulette ball 15 is propelled from the appropriate
firing tube 52 or 54 tangentially to the outer rim of the
wheel bowl 5, and travels across the wheel bowl 5 onto
the rotating roulette wheel 1 and finally lands in a
roulette wheel slot compartment 11.



-18- directions to propel the roulette ball tangentially with respect to
the roul ette wheel. 13. An assenbly as clained in claim12 including a

val ve nenber (56) noveable to.an operational position connecting the firing
mechani sm.to a sel ected qgne . lidi tWo firing tubes (52, 54). 14. An
assenbl y WO ¥14ed in Hﬁﬂmmgij\aﬂjﬁmng drive means (70PCEGRIBEA?e the
val ve nenber, and sensi i switch off the driving neans when
the valve nenber is in either one of said operational positions. 15.

A roulette table arrangenent including a roulette wheel assenbly according
to any preceding claim and at |east one betting station (38) containing a

roulette betting | ayout. ~16-~ :
| THIS SHEET HAS BEEN
REPLACED
CLAIMS e
1. A roulette wheel assembly for a roulette table

arrangement, said roulette wheel assembly comprising a
rotatable roulette wheel having a plurality of slot
éompartments around its circumference, a drive motor to
rotate the roulette wheel, a firing mechanism to propel a
roulette ball onto the rotating roulette wheel which is
shaped so that the ball finally lands in a slot
compartment, and return mechanism to return the ball from
the slot compartment to the firing mechanism.

2. An assembly as claimed in claim 1, in which the
drive motor is operable to rotate the roulette wheel at a
selected one of a range of speeds.

3. An assembly as claimed in claim 1 or claim 2,
in which a constant drive pressure is applied to the
roulette wheel.

4. An assembly as claimed in any preceding claim
an air blower to propel the roulette ball through the
firing tube and onto the roulette wheel.

5. An assembly as claimed in claim 4 in which the
air blower is operable to produce a plurality of
different ball firing air pressures.

6. An assembly as claimed in claim 4 or claim 5 in
which the firing mechanism includes a ball magazine.

This Sheet Has Been Replaced

LT




16. An arrangenent as claimed in claim15 in which the betting
station conprises two Tamnated matertats nounted on a stiffening plate.
17. An’, arrangenen |l aim 16 in which the | ower |am nate
40 conpri sp§ of1Bki Nt ed Wﬂﬁl’WﬂﬂﬂWlﬂﬂIayout correspondi ”Qcﬁ'}b&%%é?“' ette
betting 1ayout at the bettihg istatl An arrangemnen

claimed in claim 17 conprising rai sed dones (41) | ocated on and
representing at |east sone of the betting positions of t-he-bet

S N To T NE=TVZVNT
wher eby pressing the dome activates the printed circuit |dHIS SeEEDWAS BEEN
| am nate 40 to instruct a bet to be placgq7gn t hat posi tjii on. REPLACED

L 7;f An assembly as claimed in claim 6 in which the
.:ball maga21ne is adapted to contain a plurality of balls
of different weights.

8. An assembly as claimed in claim 6 or claim 7,
in which the return mechanism includes a collector
channel to receive the ball from a slot compartment, and
director means to direct the ball to the ball magazine.

9. An assembly as claimed in claim 8 in which the
floor of the slot compartment is movable between a raised
position to retain the ball in the slot compartment and a
lowered position to allow the ball to enter the collector
channel.

10. An assembly as claimed in claim 9 in which the
action of lowering the slot compartment floor opens a
firing breach of the firing mechanism.

11. An assembly as claimed in any preceding claim
including a sensor mechanism to identify the slot
compartment containing the roulette ball.

12. An assembly as claimed in claim 11 in which the
sensor mechanism comprises a zero sensor to indicate when
the wheel is in a start position, a compartment sensor on
a radial axis of the wheel to count the number of slot
compartments passing the start position, a ball sensor,
on the same radial axis as the compartment sensor, to
detect when the ball is located on said radial axis, and
electronic circuitry to compare the readings of said zero
sensor and ball sensor.

13. An assembly as claimed in any preceding clainm
including two firing tubes extending in opposite

TmmﬁmaHuanR
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-19- 109. An arrangenent as claimed in H ﬁﬂwmmum t he done (41)
IS constructed so that pressing the done en\f ﬂ“"w ting that the
bet has been pl aced. 20. An arrangenent &s 'cldimdd Tn claim 19
including.an anplifier to anplify the sound. 21. Aroulette table
arrangeneWO R8tdidi ng to any one of clains 15 to 20 i ncl udCI§ERISERHR
nonitor (43) to display the roulette betting | ayout of a correspondi ng

betting station 38, and any bets placed thereon. An.el ectronic
stake chip (46) in conbination with the roulet]a §Q5e4@rnamganpht of any

one of clainms 15 to 21 including an indicator tp pﬁOVhde a Visual
display of a player's financial credit ati&-he 3 chip (46)
according to claim22 and a credit head 49 operable so that on placing the
chip in el ectdbreetions ke Ryepel h"éh%elmlﬂr@t%% &3 1oh tangentiisl iy sdtdes a

visual indi catéppedt tHetme ayiisttéd nanssdpl

14. An assembly as claimed in claim 13 including a valve
member moveable to an operational position connecting the
firing mechanism to a selected one of the said two firing
tubes.

15. An assembly as claimed in claim 14 including drive

means to operate the valve member, and sensing means to

switch off the driving means when the valve member is in
either one of said operational positions.

16. A roulette table arrangement including a
roulette wheel assembly accprding to any preceding claim,
and at least one betting station containing a roulette
betting layout.

17. An arrangement as claimed in claim 16 in which
the betting station comprises two laminated materials
mounted on a stiffening plate.

18. An arrangement as claimed in claim 17 in which
the lower laminate 40 comprises a printed contact circuit
layout corresponding to the roulette betting layout at
the betting station 38.

19. An arrangement as claimed in claim 18
comprising raised domes located on and representing at
least some of the betting positions of the betting layout
whereby pressing the dome activates the printed circuit
of the lower laminate 40 to instruct a bet to be placed
on that position.
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20. An arrangement as claimed in claim 19 in which
the dome is constructed so that pressing the dome emits a
sound indicating that the bet has been placed.

21. An arrangement as claimed in claim 20 including
an amplifier to amplify the sound.

22. A roulette table arrangement according to any
one of claims 16 to 21 including a video monitor to
display the roulette betting layout of a corresponding
betting station 38, and any bets placed thereon.

23. An electronic stake chip for use with the
roulette table arrangement of any one of claims 16 to 22
including an indicator to provide a visual display of a
player's financial credit at the game.

24. A chip according to claim 23 and a credit head
49 operable so that on placing the chip in electronic
contact with the betting station, the chip provides a
visual indication of the player's financial credit
throughout the game.

25, A roulette wheel assembly substantially as
herein described and shown in the accompanying drawings.

26. A roulette table arrangement substantially as
herein described and shown in the accompanying drawings.

27. An electronic stake chip substantially as
herein described and shown in Figures 9, 10 and 11 of the
accompanying drawings.
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