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(57) A roulette wheel is described, of the type com-
prising a wheel (14) which includes a first ring (20) on
which numbered compartments are shown and a second
ring (22) provided with pockets corresponding to the
numbered compartments of the first ring (20) and adapt-
ed to receive and retain a ball during the course of the
game. An associated control system comprises:

- first optical sensors (24), adapted to detect the angular
position of rotation of the wheel (14) by means of the
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detection of markings (26,30) associated therewith;

- second optical sensors (32) arranged in association with
said second ring (22) and adapted to detect the angular
position of revolution of the ball along the circumference
of said ring (22); and

- a data collection and processing unit (40) connected to
said first and second sensors (24,32) and arranged for
the synchronous acquisition and analysis of the position
signals of the wheel (14) and the ball, respectively, during
the various stages of the game.

FIG.1a
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Description

[0001] The presentinvention relates to improvements
in the structure of roulette wheels and more specifically
to a roulette wheel equipped with an electronic control
system.

[0002] Roulette is a game which is very common all
over the world. In order to monitor the progress of the
game and ensure the correctness thereof, electronic con-
trol systems have been developed over time, these being
intended to detect automatically the position of the ball
on the moving roulette wheel.

[0003] These systems are based on detector devices
adapted to receive the reflections of a controlled light
beam which are produced by the outer numbered ring
and the inner ring provided with pockets able to receive
the ball, forming part of the roulette wheel, and by the
ball itself.

[0004] The reflections are analysed in order to deter-
mine the instantaneous angular position of the wheel and
the position of the ball with respect thereto.

[0005] EP 0757582 describes a method and a system
for detecting the position of the ball on a roulette wheel
based on the use of LED light sources adapted to emit
non-coherent light in the visible range at one or more
specific wavelengths which are predetermined depend-
ing on the relative chrominance parameter for the ball
and the rotating wheel, with a view to maximizing the
colour contrast between the ball and background.
[0006] In the case of traditional roulette wheels which
use a white ball which may be positioned in ared or green
compartment, the maximum contrast can be obtained
with blue or yellow illuminating light, while detection of
the angular position of the wheel can be obtained by il-
luminating the numbered ring (with red, black and green
compartments) using red-light emitting sources.

[0007] Allthe light emitters and detectors are incorpo-
rated in a single device adapted to be installed on the
edge of the roulette rim and having three light sources,
two of which are directed towards spaced positions on
the numbered ring and the remaining one of which is
directed towards the ring provided with pockets for re-
ceiving the ball.

[0008] The object of the present invention is to provide
a roulette wheel equipped with an improved electronic
system adapted to analyse the progress of the game in
a rapid and efficient manner also in the case of non-tra-
ditional roulette wheels, and ensure the correctness of
the game.

[0009] According to the present invention, this object
is achieved by means of a roulette wheel having the char-
acteristic features described in Claim 1.

[0010] Particular embodiments form the subject of the
dependent claims.

[0011] Further advantages and characteristic features
of the present invention will become clear from the de-
tailed description which follows, with reference to the ac-
companying drawings, provided purely by way of a non-
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limiting example, in which:

Figures 1a and 1b are schematic illustrations of a
roulette wheel equipped with an electronic control
system according to the invention;

Figures 2a and 2b are, respectively, a top plan view
of the roulette wheel structure according to Figure
1a, without the wheel, and a plan view of a marker
disc fixed to the wheel; and

Figures 3a and 3b are schematic illustrations of a
further portion of the electronic control system of a
roulette wheel according to the invention.

[0012] Reference numeral 10 denotes generally a rou-
lette wheel structure comprising a fixed rim 12 which is
bounded by an upper ring 13 and with, arranged inside
it, a wheel 14 having a first outer ring 20 on which num-
bered compartments are shown and a second, concen-
tric, inner ring 22 with pockets corresponding to the num-
bered compartments of the first ring and adapted to re-
ceive and retain a ball during the course of the game.
[0013] Conventionally, the numbered compartments
have a background which is alternately coloured red and
black, except for the compartment representing the
number "0" which has a green coloured background.
[0014] Recently there has been trend towards using a
greater variety of colours for the wheel, and thus the num-
bered compartments may also have a bronze or silver
coloured background.

[0015] Optical sensor devices 24 forming part of a first
group, visible in Figure 2a, are arranged in the roulette
wheel structure underneath the wheel and include LED
transmitters and corresponding receivers which are
adapted to detect the position of the roulette wheel by
means of the detection of printed notches on a marker
disc 25 fixed thereto (shown in Figure 2b).

[0016] More particularly, they consist of two sensors
24a, 24b which are arranged radially aligned, the outer
sensor 24a being designed to detect a plurality of black
notches 26 alternating with a corresponding plurality of
white spaces 28 on the disc mounted underneath the
wheel, and the inner sensor 24b being designed to detect
a single additional marker notch 30 situated opposite the
"0" compartment of the wheel.

[0017] The outer sensor 24a allows to detect the po-
sition of the wheel as fractions of a revolution correspond-
ing to the subdivision of the numbers, while the inner
sensor 24b, owing to the single notch 30 positioned at
the "0", allows to detect the absolute position of the wheel
14.

[0018] The sensors are of the digital optical type,
based on an LED transmitter and a corresponding re-
ceiver.

[0019] Reference numeral 32 denotes optical sensor
devices forming part of a second group, arranged along
the upper ring 13 which acts as a rolling track for the ball,
andincluding laser transmitters and associated receivers
which are oriented towards the circumference of rotation
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of the ball at rest 22 and adapted to detect the ball during
play.

[0020] The optical sensors 32 are two or more in
number, preferably three in number, and are arranged
atangular intervals which are typically, but not necessar-
ily equivalent to 12/37ths, 12/37ths and 13/37ths of a
revolution in single "0" roulette wheels and 13/38ths,
12/38ths and 13/38ths of a revolution in double "0" rou-
lette wheels.

[0021] The sensors 32 are coherent-light digital optical
sensors based on a pulsed semiconductor laser trans-
mitter.

[0022] Both sensors 24, 32 operate by means of de-
tection of a variation in luminance in the direction of ob-
servation, due to the alternating succession of black
notches 26 and white spaces 28, or the succession of
the reflecting surface of the ball receiving pockets (re-
garded as a background irrespective of their colour) and
the reflecting surface of the ball itself They have a high
degree of precision, of the order of 1 mm at a distance
of 300 mm, also in the case where the ball is distant from
the light beam source.

[0023] The first and second sensors 24, 30 are linked
to respective control panels 35, 36 which are connected
to a data collection and processing unit 40 designed for
the synchronous acquisition and analysis of the position
signals, of the wheel and ball respectively, during the
various stages of evolution of the game.

[0024] The beams of light reflected by the objects to
be detected (ball or compartment) are received by the
sensors via a semi-reflective mirror arranged inside the
sensor and are amplified and analysed by the unit 40.
[0025] Reference numeral 50 denotes generally a lev-
elling system adapted to control and adjust the parallel-
ism in relation to the equipotential surface of the gravita-
tional field of the roulette wheel structure, which is situ-
ated underneath it and comprises a base 52 for support-
ing the roulette wheel, connected to a plurality of legs 54
for resting on the ground, which can be adjusted height-
wise by means of screw/screw nut assemblies controlled
micrometrically by means of a lever mechanism of the
axial/radial transfer type and position sensors 56 visible
in Figure 2b. This system allows the roulette structure to
be isolated from external stresses, at the same time en-
suring that the predetermined position is maintained by
means of a prior calibration operation.

[0026] Thelevelling system 50 is connected tothe data
collection and processing unit 40 so as to signal in real
time any anomaly detected, anomaly being understood
as meaning the deviation from the predetermined posi-
tion.

[0027] Aninternal accelerometer is also connected to
the unit 40 and is adapted to detect accelerations of the
roulette wheel structure in the two or three spatial direc-
tions with respect to the original rest condition, for exam-
ple owing to sudden impacts. Preferably the measuring
precision is about 1mg over a maximum scale of 2g, cor-
responding to +/-1.5 mm/m of inclination with respect to
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the equipotential surface of the gravitational field for a
dual-axis (planar) sensor and about 2mg over a maxi-
mum scale of 3g per axis, corresponding to +/-2.0 mm/m
of inclination for a three-axis sensor.

[0028] A dual-axis accelerometer is adapted to detect
raising of the roulette wheel structure on one side (and
consequent loss of the original position) or a lateral im-
pact. Athree-axis accelerometerallows to determine also
the acceleration or displacement along the vertical axis.
It should be noted that in most cases a dual-axis accel-
erometer may be sufficient since itis very difficult to man-
age to raise a roulette wheel structure without inclining
it in @ manner detectable by the instrument owing to its
sensitive nature.

[0029] The unit 40 is designed to store the instant in
time when an anomaly occurs, whether it be detected by
the levelling system or the accelerometer, its magnitude
and duration.

[0030] Advantageously, it is also arranged a temper-
ature sensor (not shown) associated with the roulette
wheel structure and connected to the unit 40, for detect-
ing the temperature of the roulette wheel in order to mon-
itor possible thermal deformations.

[0031] Also possible is a magnetic field sensor, such
as a compass, also connected to the unit 40 and adapted
to determine the orientation of the roulette wheel struc-
ture with respect to the earth’s magnetic field and detect
any variation in the magnetic field close thereto.

[0032] The data collection and processing unit 40 is
able to communicate, in a network having similar units
associated with other roulette wheel structures of differ-
ent tables, with a central processing system 70 adapted
to execute a computer program or set of computer pro-
grams designed to supply the collected data to the sur-
veillance personnel, for example by means of a simple
and immediate graphics interface, and store the progress
ofthe game conditions and any alarm situations requiring
intervention of the personnel.

[0033] With this data relating to the position of the rou-
lette wheel and the location of the ball it is possible to
detect, during the course of the game (throwing of the
ball, placing of the bets, completion of the bets, dropping
of the ball into a pocket corresponding to a numbered
compartment and identification of the winning number),
valid game conditions (the winning number may be au-
tomatically detected as well as, in real time, the instan-
taneous speed of the wheel and its direction of rotation
(clockwise, anti-clockwise), the speed of the ball and its
direction of rotation). With this recorded data it is possible
to assess the validity of the throw in accordance with the
existing regulations and analyse whether the directions
and speed of the wheel and ball are compliant.

[0034] Inafurtherimproved embodiment, a geograph-
ical positioning system, similar to a GPS satellite posi-
tioning system, is incorporated in the roulette wheel struc-
ture, in order to monitor any displacement of the structure,
for example transportation of the structure from a ware-
house to a games room, or transfer between different



5 EP 2 065 079 A1 6

rooms. The positioning system is adapted to be connect-
ed to the data collection and processing unit 40 so as to
signal in real time any displacement and store the tem-
poral data relating to the displacements which occur over
time.

[0035] The operating principle of the control system is
described below.

[0036] In the rest condition the system waits for the
ball to be thrown.

[0037] According to the traditional game rules, at the
start of the game, the roulette wheel is rotated in the
desired direction and then the ball is thrown in the direc-
tion opposite to that of rotation of the wheel. In order for
the game to be valid, the wheel must rotate at a speed
greater than a predetermined threshold speed which can
be personalized and, similarly, the ball must be thrown
so as to initiate its own rotation within the wheel at a
speed which is greater than a predetermined threshold
speed which can also be personalized on the basis of
the regulations existing at the place of installation.
[0038] The control system, depending on the data sup-
plied by the sensors for detecting the kinematic data of
the wheel and the ball, identifies the following stages in
the game essentially as follows:

- placing of the bets: stage of the game where the
direction of rotation of the ball is opposite to that of
the wheel, and wheel and ball rotate at greater
speeds than the respective threshold speeds;

- completion of bets: the speed of rotation of the ball
falls below the threshold speed;

- detection of the winning number: the ball falls into
the wheel and therefore the wheel and the ball have
the same speed and direction of rotation; the relative
position of the ball with respect to the wheel is de-
tected and the data of the winning number is acquired
after the reading of all the sensors has been verified.

[0039] Thedirection of rotation of the wheel is detected
by the sensors 24 of the first group and acquired once
only with each rotation of the wheel and it is therefore
necessary to wait at the most for one complete rotation
in order to define the direction of rotation of the wheel.
[0040] The direction of rotation of the ball is instead
detected by means of the sensors 32 of the second group
and determined after the passing movement of the ball
has been detected by at least two sensors and, therefore,
in the example of embodiment described, after about
2/3rds of a revolution, namely about 240 degrees.
[0041] In detail, the signal of the outer sensor 24a of
the first group is sent to a digital counter of the control
unit 40 which is able to increment stored data, indicating
the physical position of the wheel, every two notches (in-
ternally the number of pulses is divided by 2). This signal
is also used, by means of a dedicated input of the unit,
to calculate the speed of rotation of the wheel, measuring
the time which lapses between the passing movement
of two notches in front of the sensor. The signal of the
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inner sensor 24b of the first group is used to synchronize
the counter of the unit 40 with the "0" compartment of the
wheel.

[0042] The signals of the sensors of the second group
32 are sent to three separate inputs of the unit 40.
[0043] At the instant when the ball intercepts the light
beam of a sensor, the angular position of the wheel is
stored and this is converted into the number of the com-
partment of the wheel in which the ball is situated, on the
basis of the predefined succession of the numbers on
the ring.

[0044] By means of the interception sequence of these
sensors it is also possible to determine the direction of
rotation of the ball.

[0045] The three signals are sent to an adder circuit,
the output of which is used to calculate the speed of ro-
tation of the ball, calculating the time which has lapsed
when passing from one sensor to the adjacent sensor.
[0046] The data processed by the unit 40 is supplied
via a serial output to an external processor for display
and statistical processing.

[0047] A computer program or set of computer pro-
grams adapted to be executed by the central processing
system manages the data processed by each control unit
40 of a roulette table, analysing the progress of the game
and signalling to the competent personnel any anomalies
which may adversely affect the correctness thereof.
[0048] Obviously, without modifying the principle of the
invention, the embodiments and constructional details
may be greatly varied with respect to that which has been
described and illustrated purely by way of a non-limiting
example, without thereby departing from the scope of
protection of the present invention defined by the accom-
panying claims.

Claims

1. Roulette wheel, comprising a wheel (14) which in-
cludes a first ring (20) on which numbered compart-
ments are shown and a second ring (22) provided
with pockets corresponding to the numbered com-
partments of the first ring (20) and adapted to receive
and retain a ball during the course of the game, as
well as an associated control system comprising de-
tector devices adapted to determine game condi-
tions depending on the detection of reflections of a
controlled beam of light, produced by at least one of
said rings and by the ball,
characterized in that said control system includes:

- first optical sensor means (24), adapted to de-
tect the angular position of rotation of the wheel
(14) by means of the detection of markings (26,
30) associated with said wheel;

- second optical sensor means (32) arranged in
association with said second ring (22) and
adapted to detect the angular position of revo-
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lution of the ball along the circumference of said
ring (22); and

- a data collection and processing unit (40) con-
nected to said first and second sensor means
(24, 32) and designed for the synchronous ac-
quisition and analysis of the position signals of
the wheel (14) and the ball, respectively, during
the various stages of the game;

in which said first sensor means (24) include a pair
of sensor devices arranged radially aligned with re-
spect to the roulette wheel (14), i.e. an outer sensor
device (24a) arranged to detect a plurality of mark-
ings (26) having a first colour, alternating with a cor-
responding plurality of spaces (28) having a second
colour, present on a support disc (25) fixed under-
neath the wheel, and an inner sensor device (24b)
arranged to detect a predetermined marking (30) ar-
ranged in correspondence to a predetermined num-
bered compartment of the wheel (14); and

in which said second sensor means (32) include a
plurality of sensor devices which are arranged cir-
cumferentially with respect to the roulette wheel (14)
and oriented towards an associated observation
point of the circumference of revolution of the ball on
the second ring (22).

Roulette wheel according to Claim 1, in which each
sensor device (24a, 24b) of said first sensor means
(24) includes LED transmitter means and corre-
sponding photodetector means for an optical signal
reflected by said markings.

Roulette wheel according to Claim 1 or 2, in which
each sensor device of said second sensor means
(32) includes coherent-light transmitter means and
corresponding photodetector means for an optical
signal reflected by the observation point of said sec-
ond ring.

Roulette wheel according to Claim 3, in which said
coherent-light transmitter means include pulsed
semiconductor laser generator means.

Roulette wheel according to any one of the preceding
claims, in which said second sensor means (32)
comprise three sensor devices arranged at angular
intervals equivalent to 12/37ths or 13/37ths of a rev-
olution in single "0" roulette wheels and 12/38ths or
13/38ths of arevolution in double "0" roulette wheels.

Roulette wheel according to any one of the preceding
claims, comprising a levelling system (50) adapted
to control and adjust the parallelism in relation to the
equipotential surface of the gravitational field of the
roulette wheel structure.

Roulette wheel according to Claim 6, in which said
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10.

11.

12.

13.

14.

levelling system (50) comprises a base (52) for sup-
porting the roulette wheel structure, connected to a
plurality of legs (54) for resting the roulette wheel
structure on the ground, which can be adjusted
heightwise, and position sensors (56).

Roulette wheel according to Claim 7, in which said
support legs (54) include screw /screw nut assem-
blies controlled micrometrically by means of a lever
mechanism of the axial/radial transfer type, for ad-
justing said legs (52) heightwise.

Roulette wheel according to Claim 7, in which said
position sensors of the levelling system are adapted
to transmit associated signals indicating the inclina-
tion of the roulette wheel structure to said data col-
lection and processing unit (40).

Roulette wheel according to any one of the preceding
claims, comprising accelerometer means adapted
to detect accelerations of the structure of the roulette
wheel with respect to an original rest condition and
transmit associated signals indicating accelerations
affecting said structure to the data collection and
processing unit (40).

Roulette wheel according to Claim 10, in which said
accelerometer means comprise a dual-axis acceler-
ometer adapted to detect raising of the roulette wheel
structure on one side or a lateral impact against said
structure, or a three-axis accelerometer, adapted to
determine acceleration or displacement of the rou-
lette wheel structure along the vertical axis.

Roulette wheel according to any one of the preceding
claims, comprising temperature sensor means as-
sociated with the roulette wheel structure and ar-
ranged to supply associated signals indicating the
temperature of said structure to the data collection
and processing unit (40).

Roulette wheel according to any one of the preceding
claims, comprising magnetic field sensor means
connected to the unit (40), adapted to determine the
orientation of the roulette wheel structure with re-
spect to the earth’s magnetic field and arranged to
supply associated signals indicating a variation in
the magnetic field in the vicinity of said structure to
the data collection and processing unit (40).

Roulette wheel according to any one of the preceding
claims, comprising a geographical positioning sys-
tem adapted to detect and store a displacement of
the roulette wheel structure with respect to a prede-
termined siting position and arranged to supply as-
sociated signals indicating displacements which oc-
cur over time to the data collection and processing
unit (40).
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Roulette wheel according to any one of the preceding
claims, in which the data collection and processing
unit (40) is arranged to store the instant in time when
an anomaly occurs, its magnitude and its duration.

Roulette wheel according to any one of the preceding
claims, in which said data collection and processing
unit (40) is adapted to communicate in a network
with similar units associated with other roulette wheel
structures and with a central processing unit (70)
adapted to execute a program or a set of programs
designed to supply the data collected to surveillance
personnel and/or store the progress of the game con-
ditions and/or for the displaying and statistical
processing of the data relating to game conditions.

Roulette wheel according to any one of the preceding
claims, in which said data collection and receiving
unit (40) is arranged to identify the stages of the
game based on the data supplied by the first and
second sensor means, as:

- afirst stage involving placing of the bets, when
the direction of rolling of the ball determined is
opposite to the direction of rotation of the wheel
(14), the wheel and ball rotating at speeds great-
er than respective predetermined threshold
speeds;

- a second stage involving completion of the
bets, when the rolling speed of the ball falls be-
low said threshold speed; and

- a third stage involving detection of the winning
number, when the wheel and the ball have the
same rotational/rolling speed and same direc-
tion of rotation.

Roulette wheel according to Claim 17, in which said
unit (40) is adapted to detect the direction of rotation
of the wheel by means of said first sensor means
(24) once only with each rotation of the wheel (14).

Roulette wheel according to Claim 17, in which said
unit (40) is adapted to detect the direction of rotation
of the ball by means of said second sensor means
(32) after the passing movement of the ball has been
detected by at least two sensor devices.

Roulette wheel according to any one of the preceding
claims, in which said unit (40) is adapted to increment
counting data indicating the physical position of the
wheel upon detection of two successive markings
(26) of the disc (25) by said first sensor means (24)
and is adapted to calculate the speed of rotation of
the wheel (14) depending on the time which has
lapsed between detection of said two markings (26),
the counting data being synchronized depending on
the detected passing movement of the marking (30)
arranged in correspondence of a predetermined
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21.

22,

23.

10
numbered compartment of the wheel (14).

Roulette wheel according to any one of the preceding
claims, in which said unit (40) is adapted to store the
angular position of the wheel (14) when a sensor
device of said second sensor means (32) intercepts
the ball and to convert said angular position into a
compartment number of the wheel (14) indicating
the compartmentin correspondence of which the ball
is situated, on the basis of a predefined succession
of the numbers on the ring (20).

Roulette wheel according to any one of the preceding
claims, in which said unit (40) is arranged to deter-
mine the direction of rolling of the ball depending on
the sequence in which the ball is intercepted by the
plurality of sensor devices of said second sensor
means (32).

Roulette wheel according to any one of the preceding
claims, in which said unit (40) includes an adder cir-
cuit adapted to receive the signals supplied by the
plurality of sensors of said second sensor means
(32) andis arranged to calculate the speed of rotation
of the ball depending on the time which has elapsed
during detection thereof by two adjacent sensor de-
vices in succession.
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