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DYNAMIC GENERATION OF A PROFILE FOR
SPINNING REEL GAMING MACHINES

RELATED APPLICATION

[0001] This application claims priority under 35 U.S.C.
119(e) from U.S. Provisional Application Ser. No. 60/582,
591 filed 24 Jun. 2004, which application is incorporated
herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates generally to gaming
machines, and more particularly, to spinning reel type gam-
ing machines.

COPYRIGHT

[0003] A portion of the disclosure of this patent document
contains material that is subject to copyright protection. The
copyright owner has no objection to the facsimile reproduc-
tion by anyone of the patent document or the patent disclo-
sure, as it appears in the Patent and Trademark Office patent
files or records, but otherwise reserves all copyright rights
whatsoever. The following notice applies to the software and
data as described below and in the drawings that form a part
of this document: Copyright 2005, WMS Gaming, Inc. All
Rights Reserved.

BACKGROUND

[0004] In general, standard mechanical gaming machines
include a plurality of reels with symbols around the perim-
eters of the reels. In the course of normal game play the reels
are spun and stopped at a given reel stop position. Stepper
motors, through the use of a motor controller and under the
control of the gaming machine firmware, drive the reels.
Stepper motors, or steppers, have been described as electric
motors without commutators. See, for example, “Control of
Stepping Motors, A Tutorial” by Douglas W. Jones, The
University of Iowa Department of Computer Science at
internet site http://www.cs.uiowa.ed/~jones/step/. Steppers
consist of a plurality of windings that are all part of a stator
and a rotor that may be a permanent magnet. For variable
reluctance motors, the rotor may be a toothed block of a
magnetically soft material. A motor controller externally
handles the commutation. Design of these motors and con-
trollers allows the motor to be held in a fixed position as well
as being rotated. Many steppers can be operated at audio
frequencies, allowing them to spin quickly. Further, some
steppers may also be started and stopped quickly at con-
trolled orientations.

[0005] The motor spins as the coils are driven in a
sequence specified by the manufacturer. The rate at which
the coils are sequenced determines the angular velocity of
the motor. Changes in angular velocity of the reel-motor
combination are limited by the moment of inertia of the
motor and reel, along with the torque of the motor. Because
of this limitation, the motor must be accelerated to its
terminal velocity over some period of time. FIG. 1A shows
a typical sequence that can be used in a gaming machine
such as gaming machine 10 of FIG. 1B, where gaming
machine 10 has five reels 12.

[0006] The reel sits initially at rest. It is commanded to
instantaneously begin spinning at initial velocity, v;. The
velocity is increased linearly over the period T, until the

Dec. 29, 2005

final velocity, v, is reached. The reel runs for some period
of time at velocity v, until it is decelerated, coming to rest at
the reel stop position chosen by the game firmware. Tradi-
tionally, during the acceleration and deceleration phases the
step rate is controlled by a microprocessor through the use
of lookup tables stored in memory. The lookup table con-
tains entries that represent the amount of time to delay
between each step. By shortening the time from one step to
the next the reel will accelerate. By holding the time
constant from one step to the next the reel will run at a
constant velocity. By lengthening the time from one step to
the next the reel will decelerate. FIG. 2 shows a table of a
typical acceleration sequence.

[0007] At time t=0, the microprocessor issues a step pulse
to the motor controller. The microprocessor then gets the
first delay time value from its lookup table, 50 ms in the
table of FIG. 2. The microprocessor uses this delay time to
set a timer. When the timer expires, another step pulse is
issued, the next delay value is fetched from the lookup table,
and the timer is reset using this fetched delay time. This
sequence continues until the end of the table is reached. This
scheme is limited to a single acceleration or deceleration
profile per table. In order to achieve fine control, these tables
may grow to be quite large. The number and size of these
tables will be limited by the storage capacity of the memory
accessed by the microprocessor.

SUMMARY

[0008] The above mentioned problems are addressed by
the present invention and will be understood by reading and
studying the following specification. In embodiments, a
gaming machine and methods for operating the gaming
machine include a reel controller, a reel driver, and a reel in
which the reel is driven based on motion parameters asso-
ciated with a spin profile for the reel. In various embodi-
ments, these motion parameters may include reel velocities
or reel accelerations provided dynamically from the spin
profile.

[0009] These and other aspects, embodiments, advan-
tages, and features will become apparent from the following
description and the referenced drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1A shows a typical sequence associated with
accelerating a motor to its terminal velocity over some
period of time.

[0011]
reels.

[0012] FIG. 2 shows a table of delay values used in a
typical acceleration sequence.

[0013] FIG. 3 shows a block diagram of an embodiment
of a gaming machine that includes a reel controller, a reel,
and a reel driver, according to the teachings of the present
invention.

[0014] FIG. 4 shows an embodiment of a spin reel profile
that may be implemented using an embodiment of a gaming
machine as discussed with respect to FIG. 3, according to
the teachings of the present invention.

[0015] FIG. 5 depicts a block diagram of an embodiment
of a gaming machine having a reel controller, a number of

FIG. 1B shows a gaming machine having five



