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Gaming machine, comprising a reel, of which a circumferential surface is divided into a number of fields, each suitable for bearing a
symbol (which is also understood to include a blank), a microstep drive unit (20, 21), which is suitable for positioning the reel (10) within
each field in a number of angle positions and maintaining it therein, a memory with a table whose locations contain enabled stop positions,
and random generator means which generate a random number within the address range of the table, for addressing the table therewith, in
order to read out the enabled stop position stored in the addressed memory location, and in order to rotate the reel (10) to the read—out




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Tsrael

Iceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
us
uz
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 99/27506 PCT/NL97/00636

10

15

20

25

30

35

Short title: Gaming machine having a reel on which, along

a circumference, symbols are applied

The invention relates to a gaming machine according
to the preamble of claim 1.

A gaming machine of this type is known from US-A-
4448419.

In the case of an even earlier, generally known
gaming machine the number of numbers from which the random
generator means could select a random number was equal to
the number of fields into which a circumferential surface
of a gaming reel was divided. After the random generator
means had generated the random number, the reel rotating
during a game was stopped in a position corresponding to
the random number. With the reel at a standstill, the
actual angle position was then detected and, together with
such read-outs from other reels, used for making a pay-out
or not. The symbols, which in this description are also
understood to include blanks, can be applied one or more
times to the reel. For a reel with 20 symbols, out of which
one symbol is applied only once, a main prize can be
attached to the last-mentioned symbol, possibly in combina-
tion with symbols from other reels. However, the chance of
a main prize in this example (i.e. per reel) is 1/20, which
is too great a chance for allocating to it a large main
prize such as is desired these days.

The gaming machine known from US-A-1448419 makes it
possible to achieve a smaller chance for a main prize and
for other prizes, without modifying the mechanical part of
the older gaming machine described above. To this end, the
gaming machine known from US-A-4448419 makes use of an
electronic, virtual reel with more virtual fields than the
number of fields of the corresponding physical reel. One or
more virtual fields with the same virtual symbol are '
allocated to a symbol appearing on the physical reel. A
random number generated by the random generator means
represents a rank number of a virtual field. When a random
number is generated during the rotation of the reel, the
reel is stopped in an angle position which corresponds to
the symbol allocated to the virtual field with the random
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number as rank number.

Since in the case of the gaming machine according
to US-A-4448419 it must be possible to detect the angle
position after the reel has been brought to a standstill,
the number of fields of the physical reel is fixed. This
means that for adjustment of the gaming machine to produce
more or fewer fields on the physical reel the number of
physically detectable angle positions would have to be
adjusted accordingly. This is laborious and expensive.
Furthermore, detecting the angle position of the reel on
the reel requires separate detection means, which increase
the cost. Besides, such detection means can be subject to
faults, as a result of which erroneous pay-outs can be
made, which can lead tc unpleasant situations with players
during the running of such a machine. In order to avoid
this to a certain extent, the machine has to be
inspected/maintained relatively frequently.

The object of the invention is to eliminate the
disadvantages cf the gaming machine known from US-A-
4448419.

To this end, the invention provides a gaming
machine of the type described in claim 1.

As a result, the reel can assume a larger number of
stable angle positions than previously, so that all
possible angle positions can be allocated according to
different distributions to different numbers of fields of
the reel. If a different number of fields is desired. as
regards the physical embodiment, all that is necessary is,
for example, to apply, e.g. stick, another tape with
symbols over the circumferential surface of the reel. Angle
positions can then be allocated to the fields of the new
tape in a simple manner, by programming.

Other features and advantages of the invention will
emerge from the explanation of an embodiment of the
invention which follows with reference to the drawings, in
which:

Fig. 1 shows a diagram of a gaming machine accord-
ing to the invention; and

Fig. 2 shows a chart for explaining the operation
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of the gaming machine of Fig. 1.

The gaming machine shown diagrammatically in Fig. 1
comprises a reel 10 with a circumferential surface 11 which
is divided into a number of fields 12. A symbol, such as a
pear 15, a cherry 16, a bell 17 and a bar 18, can be placed
in each field 12. In this description an empty field 12
(blank) is also regarded as a symbol, namely as something
of significance.

The reel 10 is connected to a shaft of a stepping
motor 20. The stepping motor 20 is controlled by a drive
circuit 21. The drive circuit 21 and the stepping motor 20
are suitable for driving the reel 10 to and maintaining it
in more angle positions (microsteps) than the number of
poles or double the number of poles of said stepping motor.
For this purpose, use can be made of a geared transmission
(not shown) between the motor 20 and the reel 10, in such a
way that the motor 20 performs several revolutions for one
revolution of the reel 10. However, the stepping motor 20
and the drive circuit 21 preferably form a microstep drive,
in which, with a suitable electrical control by the drive
circuit 21, the rotor of the stepping motor 20 can assume a
relatively large number of stable angle positions between
adjacent poles. Such a microstep drive mode is described in
SGS-Thomson Microelectronics, "data on disc", compact disc
CDDATASH197, lst edition 1997. By using a microstep drive
there is no problem with mechanical play, and the maximum
achievable speed of revolution of the reel 10 can be
higher.

A window panel 23 of an otherwise closed console
(not shown) is fitted opposite a part of the circumferen-
tial surface 11 of the reel 10. At least one field 12 of
the reel 10 is visible through the window panel 23. The
window panel 23 has a marking, such as a "pay-out line" 24
parallel to the axis of rotation 25 of the reel 10 and the
motor 20.

On the reel 10, for example on a "spoke" 27
thereof, a mark is placed, for example in the form of a
projection or flag 28, which can pass through a slot of,
for example, an optical bridge detector 29 during the rota-
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tion of the reel 10.

The drive circuit 21 is fed by a processor 30,
which is connected to a memory 31, a data input device 32/
a rotate command switch 33, a stop command switch 34 and a
step command switch 35.

When the rotate command switch 33 or the stop
command switch 34 is actuated by a player of the machine or
by other means inside the machine, the processor 30
controls the microstep drive unit 20, 21 for rotating or
stopping the reel 10 respectively.

The processor 30 operates with a program, the
instructions and corresponding data of which are stored in
the memory 31 or in a separate memory. A subroutine of the
program operates, as known per se, sO as to generate one or
more random numbers. Of course, instead of such
programmatic random generator means, a separate random
generator (means), linked to the processor 30, can be con-
nected.

Although only one reel 10 is shown in Fig. 1, a
gaming machine will generally have several such reels, each
having its own microstep drive unit 20, 21 and a step
command switch 35. Depending on the symbol or the
combination of symbols visible beneath the pay-out lines 24
of the reels 10, a pay-out or no pay-out is made to a
player of the machine.

The operation of the gaming machine shown in Fig. 1
will be explained below with reference to Fig. 2.

As an example, it is assumed that the circumfer-
ential surface 11 of the reel 10 is divided into 20 fields
and that the microstep drive unit 20, 21 can position and
maintain the reel in 10,000 different angle positions. Each
angle position or each step of the reel 10 then corresponds
to an angle or arc of 360°/10,000 = 0.036°. Further, in this
example each field has a range of 10,000/20 = 500 angle
positions or steps or possible stop positions of the reel
10.

In the example of Fig. 2, three angle positions out
of the available 500 angle positions of the field 1 where
the reel 10 may come to a standstill are allocated to the
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first field. These three enabled stop positions could be
distributed randomly within the range of 500 positions.
However, these positions are preferably selected close
together, so that a difference in the distance from, for
example, the centre of the corresponding stationary symbol
relative to the pay-out line 24 is imperceptible with the
naked eye. Although consecutive numbers can be allocated to
the enabled stop positions, for the sake of clarity of the
drawing, one is skipped between each pair of adjacent
enabled stop positions in Fig. 2.

Fig. 2 shows further that six stop positions are
enabled for the second field, two stop positionsvfor the
third field, one stop position for the nineteenth field,
and seven stop positions for the twentieth field.

If for all twenty fields together 200 of the 10,000
possible positions are enabled as stop positions for the
reel 10, the memory 31 contains a table with 200 memory
locations, each containing one of the enabled stop
positions. In this example, the random generator means are
then suitable for selecting a random number from 200
possible numbers and delivering that number to the memory
31 as the address for reading a stop position from the
corresponding location of the abovementioned table.

As an alternative, the random generator means can
have a range which is greater than the number of enabled
stop positions (200 in the example), and the random number
generated therefrom represents a number of steps by which
an address for the table is increased modulc the number of
enabled stop positions from the address belonging to the
last standstill onwards. As a result, the random generator
means do not have to be changed when the number of
locations of the table is changed and/or the same random
generator means can be used for several reels with
identical or different numbers of enabled stop positions,
which is in contrast with known machines.

When, during the rotation of the reel 10, the pro-
cessor 30, using a generated random number, has read an
enabled stop position from the table, the processor 30

controls the microstep drive circuit 21 to make the step-
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ping motor 20 stop in this stop position. In order to
ensure that no physical angle detection means are necess-
ary, the processor 30 preferably remembers which the last
stop position was, calculates the difference between this
position and the read-out new position and controls the
drive circuit 21 to make the motor 20 take a number of
microsteps corresponding to the calculated difference
between the stop positions.

The random generator means can be designed to
generate a further random number which indicates a number
of revolutions of the reel 10 which, after actuation of the
stop command switch 34, the reel 10 first has to make
before the motor 20 rotates to the stop position read from
the table and is brought to a standstill there. The
abovementioned number of revolutions can be detected by
means of the flag 28 of the reel 10 and the optical bridge
detector 29 which is linked to the processor 30.

After the reel 10 has been installed in the gaming
machine, a marking point made on the reel, or the centre of
a symbol placed in a field 12, can easily be aligned with a
fixed mark, for example the pay-out line 24. For this
purpose, the step command switch 35 can be actuated so
often that the abovementioned marks appear to coincide to
the eye. The number of steps or angle positions which at
that moment have been taken since the flag 28 passed
through the bridge 29 is subsequently always added as the
offset to each read-out angle position, in order to deliver
a calibrated read-out angle position. This means that,
unlike previcusly, a laborious mechanical adjustment need
not be carried out for the alignment, and additional
mechanical means for that purpose can be omitted. Since the
offset can be any value of the number of steps or possible
angle positions, there is great freedom for applying a new
tape with symbols to the reel 10, and the tape can be
applied very quickly.

The data input device 32, which is present perma-
nently or otherwise in the gaming machine, can be used for
creating and amending the abovementioned table in the

memory 31 with enabled stop positions.
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It will be clear from the above that the gaming
machine according to the invention can be substantially of
universal design physically, and yet can still easily be
adapted to specific wishes of customers, for example with a
different chance distribution for prizes, by enabling more
or fewer stop positions for the different fields and/or for
changing the number of fields by applying another tape with
symbols, without this having to be carried out relative to
a specific reference point of the reel 10. Furthermore, the
gaming machine according to the invention is simple and
maintenance-friendly in particular as far as the mechanical

design is concerned.
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Claims

1. Gaming machine comprising:

a reel (10), of which a circumferential surface
(11) is divided into a number of fields (12), each of which
can bear a visually perceptible symbol;

means (30-32) for allocating to each of the fields
(12) one or more different numbers from a larger number of
numbers than the number of fields (12), each number
corresponding to an angle position of a field (12);

random generator means (30) for generating a random
number from the various numbers;

drive means for rotating the reel (10);

stop means for stopping the rotation of the reel
(10) in an angle position corresponding to the random
number;
characterized in that each field (12) has allocated to it
one or more numbers which correspond to one or more angle
positions situated within the field (12), and the drive
means and the stop means together comprise a microstep
drive unit (20, 21) which is suitable for positioning the
reel (10) for each field (12) in each of the angle
positions corresponding to a number.
2. Gaming machine according to claim 1, characterized
in that numbers allocated to a field (12) correspond to
angle positions which are difficult to distinguish with the
naked eye.
3. Gaming machine according to claim 2, characterized
in that adjacent angle positions corresponding to the
numbers of a field differ by less than 0.1° from each
other.
4. Gaming machine according to a preceding claim,
characterized in that angle positions allocatéd to the
numbers are stored in a memory (31) and the numbers
determine an address for the memory (31).
5. Gaming machine according to one of claims 1 to 3,
characterized in that the random generator means have a
range which is greater than the number of enabled angle
positions and, after the generation of the random number, a
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following address for reading an angle position out of the
memory is determined by the sum of the previous reading
address and the random number, modulo the number of
allocated angle positions.

6. Gaming machine according to claim 4 or 5, charac-
terized in that the memory (31) is rewritable.

7. Gaming machine according to a preceding claim,
characterized in that computing means (30) are installed,
which computing means calculate the difference between a
last assumed angle position when the reel (10) was at a
standstill and an angle position corresponding to the
random number, the computing means convert the difference
into a number of steps, and the computing means control the
drive unit (20, 21) so that the drive unit rotates the reel
(10) through the number of steps.

8. Gaming machine according to a preceding claim,
characterized in that the random generator means denerate a
further random number/numeral which represents a whole
number of revolutions of the reel (10) through which the
drive unit (20, 21), after receipt of a stop command, first
rotates the reel (10) before stopping the rotation of the
reel (10) in the angle position corresponding to the random
number.

9. Gaming machine according to a preceding claim,
characterized in that command means (35) are installed for
controlling the drive unit (20, 21) in such a way that the
reel (10) is moved stepwise to an angle position in which a
marking point provided on the reel (10) is aligned with a
fixed marking point (24), and an angle position distance
between an angle position of a reference point (28) of the
reel (10) and an angle position when the marking points are
aligned is added as the offset to the angle position
belonging to the generated random number, in order to
determine a calibrated angle position where the stop means
stop the rotation of the reel (10).
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