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In a thin-client gaming system according to the present inven 
tion, a server performs computations for the control over a 
game on a gaming machine, and hardWare thereof including 
hybrid reel assemblies. Each hybrid reel assembly includes a 
mechanical reel and electric display devices mounted on the 
circumferential surface of the reel. The server commands the 
display devices and motors of the hybrid reel assemblies, and 
provides image data to the display devices. By using a termi 
nal observer unit, the server estimates the current status of the 
gaming terminal, and in particular the hybrid reel assemblies. 
Preferably, When having estimated excessive deviation 
between the positions of the reels and symbols displayed on 
the display devices, the terminal observer unit Will quickly 
cause a game process to be stopped and the reels to continu 
ously rotate, and then inform a game system administrator of 
the error. 
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GAMING SYSTEM MONITORING CLIENT 
TERMINALS WITH HYBRID REEL 

ASSEMBLIES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a gaming system 
comprising gaming terminals and a server that is installed in 
a casino or the like. 

[0003] 2. Background Information 
[0004] Gaming machines such as slot machines, poker 
machines, fruit machines, and the like generally attract enor 
mous popularity from players in casinos. Such a gaming 
machine displays an arrangement of symbols on the front 
thereof, and changes the types of symbols in the arrangement 
at random. A player guesses Which line of the arrangement 
(i.e., payline) a speci?c combination of symbols (i.e., Win 
ning combination) Will appear, and places a bet on the payline 
before the symbols are changed in the arrangement. If a 
Winning combination appears on the payline Where he/she 
has placed a bet, the player Will Win an amount of a payout 
that depends on the amount of the bet and the type of the 
Winning combination. 
[0005] This type of gaming machine is generally equipped 
With mechanical reels that are coaxially arranged and alloWed 
to independently spin by respective motors. Symbols are 
permanently displayed on the circumferential surfaces on 
each reel in a predetermined order. The reels repeat spins and 
stops, and thereby change the visible symbols. Alternatively, 
this type of gaming machine may be equipped With an electric 
display device, and symbols are arranged in graphic form 
(i.e., video reel) on a screen of the electric display device. 
[0006] There is a prior art gaming machine equipped With 
improved reel assemblies (hereinafter, hybrid reel assem 
blies) that have both the merits of mechanical and video reels 
(cf. U.S. Published Patent Applications Nos. 2003/0060269, 
2003/0220134, 2006/0100013, and US. patent application 
Ser. No. 11/419,204). Each of the hybrid reel assemblies 
comprises a mechanical reel, and one or more electric display 
devices that are mounted on the circumferential surface on the 
mechanical reel. Symbols are displayed in graphic form on a 
screen of the electric display device. Hybrid reel assemblies 
retain the real three-dimensional motion of symbols caused 
by the rotation of the mechanical reel. This three-dimensional 
motion causes many players to prefer mechanical reels to 
video reels. On the other hand, hybrid reel assemblies can 
easily change symbols depending on the status or type of 
games, since the change in symbols require only updates of 
image data used by the electric display devices. This facili 
tates model changes for gaming machines and brilliant visual 
effects in games Without the replacement of portions of the 
mechanical reels. In addition, hybrid reel assemblies can 
freely expand the range of odds in games, since the siZes of 
the mechanical reels do not limit the number of symbols per 
reel. Accordingly, hybrid reel assemblies are especially suit 
able for use in gaming machines placed in arcades and casi 
nos. 

[0007] In most casinos and the like, many gaming machines 
are connected to one or more management servers, Which 
monitor and control the states of the gaming machines col 
lectively. Accordingly, it is desirable that the management 
server can control hybrid reel assemblies installed in the 
gaming machines, and in particular update image data of 
symbols to be used by electric display devices mounted on 
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mechanical reels. On the other hand, hybrid reel assemblies 
require highly accurate performance in both the mechanical 
reels and the electric display devices installed therein under 
severe stresses caused by the spinning of the reels. In particu 
lar, the consistency betWeen positions of the reels and sym 
bols displayed on the display devices must be maintained 
With high reliability, like conventional mechanical reels With 
symbols permanently ?xed on the circumferential surfaces 
thereof. Accordingly, it is also desirable that the management 
server can monitor the states of the gaming machines, in 
particular, the states of hybrid reel assemblies installed 
therein. 
[0008] In vieW of the above, it Will be apparent to those 
skilled in the art from this disclosure that there exists a need 
for an improved gaming system in Which each gaming 
machine comprises hybrid reel assemblies, and the gaming 
system can ensure highly accurate performance in the 
mechanical reels and electric display devices installed 
thereon. This invention addresses this need in the art as Well 
as other needs, Which Will become apparent to those skilled in 
the art from this disclosure. 

SUMMARY OF THE INVENTION 

[0009] A gaming system according to the present invention 
comprises a gaming terminal and a server con?gured to com 
municate With each other. 
[0010] The gaming terminal comprises a console unit, a 
plurality of hybrid reel assemblies, and a terminal communi 
cations unit. The console unit is con?gured to accept data 
identifying a game program selected by a player and an 
instruction from a player to change the status of a game 
conducted by the selected game program. The hybrid reel 
assemblies are coaxially arranged, and each comprises a 
mechanical reel, a motor, and an electric display device. The 
motor is con?gured to rotate the mechanical reel under con 
trol of the server. The electric display device is mounted on 
the circumferential surface of the mechanical reel, and con 
?gured to reproduce an image under control of the server. The 
terminal communications unit is con?gured to transmit a 
request for a game program selected by a player, an instruc 
tion from a player to change the game status, and data indi 
cating the current position of the mechanical reel to the server. 
The terminal communications unit is also con?gured to 
receive commands for the motor and the electric display 
device, and image data to be used by the electric display 
device from the server. 

[0011] The server comprises a server communications unit, 
a memory unit, a game controller unit, a reel controller unit, 
a display controller unit, and a terminal observer unit. The 
server communications unit is con?gured to receive a request 
for a game program, an instruction to change the game status, 
and data indicating the current position of the mechanical 
reel, from the gaming terminal. The server communications 
unit is also con?gured to transmit commands for the motor 
and the electric display device, and image data to be used by 
the electric display device to the gaming terminal. The 
memory unit is con?gured to store a plurality of game pro 
grams. The game controller unit is con?gured to invoke a 
game program identi?ed by the request from the memory 
unit, change the game status in response to instruction, and 
generate image data to be used by the electric display device 
depending on the game status. The reel controller unit is 
con?gured to generate a command for the motor to control the 
rotation of the mechanical reel depending on the current 
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position thereof. The display controller unit is con?gured to 
generate a command for the electric display device to control 
an image to be reproduced thereon depending on the game 
status. The terminal observer unit is con?gured to estimate 
the state of the gaming terminal on the basis of the game 
status, the command and the image data for the electric dis 
play device, the command for the motor, and the current 
position of the mechanical reel. 
[0012] This gaming system is of a thin-client type Where, in 
particular, the server performs computations for control over 
the hybrid reel assemblies of the gaming terminal. More 
speci?cally, the server generates image data to be displayed 
on the electric display devices of the hybrid reel assemblies, 
and commands the electric display devices and the motors of 
the hybrid reel assemblies. The gaming terminal reproduces 
the image data on the electric display devices and rotates the 
mechanical reels by means of the motors in accordance With 
commands. In this case, by using the terminal observer unit, 
the server can easily estimate the current status of the gaming 
terminals, in particular the hybrid reel assemblies thereof. 
Accordingly, the server can keep track of the state of the 
hybrid reel assemblies Without any feedback except for the 
current reel positions from the gaming terminal. Preferably, 
When the terminal observer unit has estimated excessive 
deviation betWeen positions of the mechanical reels and sym 
bols displayed on the electric display devices, the terminal 
observer unit Will quickly cause the game controller unit to 
stop a game process and the reel controller unit to continue 
rotating the reels Without stopping any position, and then 
inform an administrator of the error. Thus, the server can 
quickly and accurately control the hybrid reel assemblies 
through communications, and therefore ensure highly accu 
rate performance of the hybrid reel assemblies, in particular, 
highly reliable consistency betWeen the positions of the reels 
and symbols displayed on the display devices. 
[0013] The gaming system preferably comprises a moni 
toring terminal con?gured to visualiZe the states of the gam 
ing terminal estimated by the terminal observer unit, prefer 
ably in real time. In this case, developers and administrators 
of the gaming system can construct and manage the gaming 
system more easily by using the monitoring terminal. 
[0014] Either the reel controller unit or the display control 
ler unit may adjust the relationship in positions betWeen the 
mechanical reels and symbols displayed on the electric dis 
play devices, especially in an initialiZation at the start of a neW 
game or each round of a game. Preferably, the reel controller 
unit is further con?gured to control the rotation of the 
mechanical reel depending on the game status as Well as the 
position of the mechanical reel. In particular, the reel control 
ler unit adjusts the position of the reel to match With the 
position of the symbol displayed on the display device to be 
visible from a player side. Conversely, the display controller 
unit may be further con?gured to control an image to be 
reproduced on the electric display device, depending on the 
position of the mechanical reel as Well as the game status. In 
particular, the display controller unit adjusts the position of 
the symbols displayed on the display device to match With the 
position of the reel surface to be visible from the player side. 
In either case, the highly reliable consistency betWeen posi 
tions of the reels and the symbols can be maintained. 

[0015] Preferably, the display controller unit is further con 
?gured to turn off or reduce the brightness of a portion of or 
the entire electric display device that is located at an invisible 
position. This can reduce the poWer requirements for the 
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hybrid reel assembly, and prevent the electric display device 
from damaging its screen due to static symbol images (e.g., 
bum-in on CRTs, image persistence on LCDs) and overheat 
mg. 
[0016] Preferably, the display controller unit is further con 
?gured to cause the electric display device to reproduce a 
speci?c image that moves on the circumferential surface of 
the mechanical reel in the reverse direction of the rotation of 
the mechanical reel, and thereby cause a player to see the 
speci?c image remaining stationary or moving freely inde 
pendent of the rotation of the mechanical reel. This enables 
the device to freely display various types of stationary and 
moving images (e.g., a foreground and a background of sym 
bols, lines indicating paylines, a credit meter, etc.) on the 
screen of the display device, independent of the rotation of the 
reel. This may eliminate other display devices other than 
those mounted on the reels from the gaming terminal, and in 
addition facilitate the management of the server With respect 
to image data to be used by the gaming terminal. 
[0017] These and other objects, features, aspects and 
advantages of the present invention Will become apparent to 
those skilled in the art from the folloWing detailed descrip 
tion, Which, taken in conjunction With the annexed draWings, 
discloses a preferred embodiment of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Referring noW to the attached draWings Which form 
a part of this original disclosure: 
[0019] FIG. 1 is a network diagram of a gaming system 
according to an embodiment of the present invention; 
[0020] FIG. 2 is a perspective vieW that shoWs the appear 
ance of a gaming terminal shoWn in FIG. 1; 
[0021] FIG. 3 is a schematic diagram that shoWs the con 
?guration of hybrid reel assemblies according to the embodi 
ment of the present invention; 
[0022] FIG. 4 is a block diagram of the gaming terminal 
shoWn in FIG. 1; 
[0023] FIG. 5 is a block diagram of the server shoWn in FIG. 
1; 
[0024] FIGS. 6A and 6B are schematic cross-sectional 
vieWs of a reel and a front panel of the gaming terminal shoWn 
in FIG. 1; and 
[0025] FIGS. 7A, 7B, and 7C are schematic diagrams that 
each shoW a game screen visible through display WindoWs of 
the gaming terminal shoWn in FIG. 1. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0026] Selected embodiments of the present invention Will 
noW be explained With reference to the draWings. It Will be 
apparent to those skilled in the art from this disclosure that the 
folloWing descriptions of the embodiments of the present 
invention are provided for illustration only and not for the 
purpose of limiting the invention as de?ned by the appended 
claims and their equivalents. 
[0027] A gaming system according to an embodiment of 
the present invention is preferably installed in a casino Where, 
as shoWn in FIG. 1, a plurality of gaming terminals 10 are 
placed on ?oors and connected to a server 30, Which is pref 
erably placed in a security room off-limits to players, through 
a LAN 20. This gaming system is preferably of a thin-client 
type. The server 30 executes game programs and performs 
computations for control over the gaming terminal 10. The 
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gaming terminal 10 simply operates its oWn hardware under 
the control of the server 30, and serves as an interface betWeen 
a player and the server 30, e.g., displays a game screen, 
produces visual and sound effects, receives and pays coins 
according to data and commands received from the server 30, 
and transmits requests and instructions accepted from a 
player to the server 30. 
[0028] A gaming terminal 10 is preferably a stepper-reel 
slot machine as shoWn in FIG. 2. The components of this slot 
machine visible from the exterior include a cabinet 1, lamps 2, 
three sub-display units 3A, 3B, 3C, hybrid reel assemblies 5, 
a touch panel 6A, operation buttons 6B, a spin button 6C, a 
coin/bill slot 7, a coin chute 8A, and a coin tray 8B. The 
components of this slot machine mounted inside the cabinet 1 
and invisible from the exterior include a terminal communi 
cations unit 101, a coin counter 103, a coin acceptor 104, a 
coin hopper 105, a console unit 106, and a speaker 107, as 
shoWn in FIG. 4. 
[0029] The lamps 2 are illumination lights mainly for use in 
decoration and visual effects in games; they can blink and/or 
change brightness and color in speci?c patterns. The lamps 2 
may be mounted on, for example, the top of the cabinet 1, as 
shoWn in FIG. 2, and in addition, the front, sides, and rear of 
the cabinet 1. 
[0030] The three sub-display units 3A, 3B, and 3C each 
receive external image data, and reproduce images Which 
correspond to the image data. The images include, for 
example, images for use in decoration, such as the image of a 
logo of a game developer, images for use in advertisements, 
images for use in visual effects in games and the display of 
information about games, such as pay tables, illustrations of 
game content, the amount of a bet, the number of credits 
available, and a jackpot meter. 
[0031] The display WindoW 4 is comprised of a plurality of 
holes provided in front of the cabinet 1 as shoWn in FIG. 2. 
Each hole is preferably covered With glass. The circumferen 
tial surface of a mechanical reel of the hybrid reel assembly 5 
is visible through each display WindoW 4 from the front 
(player’s side) of the cabinet 1. In FIG. 2, the ?ve hybrid reel 
assemblies 5 are coaxially arranged. 
[0032] As shoWn in FIG. 3, each of the hybrid reel assem 
blies 5 comprises a mechanical reel 51, a motor assembly 52, 
an electric display device 53, a display driver unit 55, and a 
Wireless communications unit 56. 
[0033] The reel 51 is a cylindrical-shaped member rotat 
able around its center axis. The motor assembly 52 preferably 
comprises a steeping motor and a reel position sensor (not 
shoWn in ?gures). The stepping motor is coupled to the center 
axis of the reel 51, and rotates the reel 51 around the center 
axis under the control of a reel controller unit 31 of the server 
30 (detail Will be described beloW). The reel position sensor is 
preferably an encoder coupled to the stepping motor or the 
reel 51. The reel position sensor monitors a current position 
(i.e., rotation angle) of the reel 51, and feeds the server 30 With 
the current position. 
[0034] The electric display device 53 is preferably a ?ex 
ible liquid-crystal display device (LCD), or alternatively, a 
?exible organic electroluminescent display device (OLED), a 
matrix of light emitting diodes (LEDs), or a piece of elec 
tronic paper. One or more of the display devices 53 are 
mounted on the circumferential surface of the reel 51, and 
con?gured to reproduce images, in particular symbol graph 
ics 54, to be visible through the display WindoW 4 (cf. FIG. 2). 
The display driver unit 55 is preferably mounted on the inner 
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surface of the reel 51, and the Wireless communications unit 
56 is placed on the cabinet 1, preferably in the vicinity of the 
circumferential surface of the reel 51. The display driver unit 
55 uses a built-in Wireless interface in Wireless communica 
tion With the Wireless communications unit 56, and thereby 
performs tWo-Way communication With the display control 
unit 32 of the server 30 through the Wireless communications 
unit 56. Here, the Wireless interfaces are preferably based on 
the ISO/IEC 14443 standard (the international standard for 
contactless lC cards), or alternatively, BluetoothTM, UWB 
(ultra Wideband Wireless communications), Wireless LAN 
(IEEE 802.1lx), or lrDA (infrared-ray communications). On 
the other hand, the display driver unit 55 is preferably sup 
plied With poWer from an external poWer source through a slip 
ring mounted on the axis of the reel 51. Note that the com 
munication betWeen the display driver unit 55 and the display 
control unit 32 of the server 30 may be also performed 
through the slip ring, instead of the Wireless communications 
unit 56. The display driver unit 55 thus receive image data 
from the display control unit 32, and causes the display device 
53 to reproduce image data at a proper position on the screen 
under the control of the display controller unit 32 (details Will 
be described beloW). The image data represents, in particular, 
a predetermined line of symbols 54. Accordingly, the line of 
symbols 54 is displayed on the circumferential surface of the 
reel 51 (cf. FIG. 3). Different symbols 54 appear in the display 
WindoW 4, depending on the rotation angle of the reel 51 and 
the positions of the symbols 54 on the screen of the display 
device 53. 

[0035] In the case Where the display device 53 is not of a 
self-emission type, such as LCD and electric paper, an exter 
nal lighting device (e. g., ?uorescent lamp or LED) is prefer 
ably placed in the vicinity or the inside of the reel 51 (not 
shoWn in ?gures), and brightly illuminates the front of the 
circumferential surface of the reel 51. 

[0036] The console unit 106 is connected to input devices 
such as the touch panel 6A, the operation buttons 6B, and the 
spin button 6C (cf. FIG. 2), and accepts various kinds of 
instructions from a player through the input devices. The 
instructions in particular include a request for a game pro 
gram selected by a player and an instruction from a player to 
change game status. The touch panel 6A preferably displays 
a keyboard image and a numeric keypad image thereon, 
thereby alloWing a player to enter characters and numerals. 
The operation buttons 6B and the spin button 6C are lamp 
buttons, Which include LEDs and light up When pushed. A 
player uses the operation buttons 6B especially in order to 
enter a bet. A player uses the spin button 8 in order to cue the 
reels 51 for the start of spin. 
[0037] A player enters coins and bills into the coin/bill slot 
7. The coin counter 103 counts the coins and bills. The coin 
acceptor 104 validates the coins and bills. The total amount of 
the validated coins andbills are displayed, for example, on the 
middle sub-display unit 3B as credits available to the player. 
The coin hopper 105 holds a large number of coins, and 
discharges the coins equivalent to the credits that the player 
has Won on a game from the coin chute 8A into the coin tray 
8B. The speaker 121 is installed inside the cabinet 1, and 
generates voice announcements and sound effects under the 
control of the server 30. 

[0038] The terminal communications unit 101 preferably 
includes a CPU, a ROM, a RAM, and a netWork interface for 
the LAN 20, and controls the above-described components 
installed on the slot machine 10 under commands received 
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from the server 30 through the LAN 20. Note that the terminal 
communications unit 101 does not compute any control data 
independent of the server 30. More speci?cally, the terminal 
communications unit 101 simply decodes and relays com 
mands from the server 30 to each of the components, in 
particular, commands for the motor assembly 52 and the 
display driver unit 55 (or the display device 53) and image 
data to be used by the display device 53. In addition, the 
terminal communications unit 101 simply transmits requests 
and responses from the components to the server 30, e.g., a 
request for a game program selection, an instruction to 
change game status, and data indicating current positions of 
the reels 51. 

[0039] The server 30 is preferably a single computer, or 
alternatively a group of computers that are linked to each 
other and serve separate functions through a network. As 
shoWn in FIG. 5, the server 30 comprises a reel controller unit 
31, a display controller unit 32, a server communications unit 
33, a game controller unit 34, a memory unit 35, and a termi 
nal observer unit 36. These components are preferably con 
structed by collaboration betWeen a CPU, a RAM, a ROM, 
and other peripheral devices according to respective pro 
grams executed by the CPU. These components exchange 
data and commands With each other through internal buses, 
and With the gaming terminal 10 through the server commu 
nications unit 33 and the LAN 20. The reel controller unit 31, 
the display controller unit 32, and the game controller unit 34 
constitute a virtual gaming machine, i.e., control the hard 
Ware of the gaming terminal 10 remotely through the server 
communications unit 33 and the LAN 20. 

[0040] The reel controller unit 31 generates commands for 
the motor assembly 52 of the hybrid reel assembly 5 in the 
gaming terminal 10 in order to cause the stepping motor to 
rotate the reel 51 depending on game status. The reel control 
ler unit 31 preferably monitors the actual position and rota 
tion speed of the reel 51 of the gaming terminal 1 0 through the 
reel position sensor of the motor assembly 52, and thereby 
uses the current position of the reel 51 in a feedback control 
over the stepping motor and the reel 51. 

[0041] The display controller unit 32 generates commands 
for and image data to be used by the display devices 53 (i.e., 
the display driver unit 55) of the hybrid reel assembly 5 as 
Well as the sub-display units 3A, 3B, and 3C. The display 
controller unit 32 thereby controls images to be reproduced 
on the display devices 53 (in particular, symbols 54) depend 
ing on game status. 

[0042] Here, either the reel controller unit 31 or the display 
controller unit 32 may adjust the relationship in positions 
betWeen the reel 51 and the symbols 54 displayed on the 
display devices 53, especially in an initialiZation at the start of 
a neW game or each round of a game. Preferably, the reel 
controller unit 31 controls the rotation of the reel 51 depend 
ing on the game status as Well as the current position of the 
reel 51. In particular, the reel controller unit 31 adjusts the 
position of the reel 51 to match With the position of the 
symbol 54 displayed on the display device 53 to be visible 
from a player side. Conversely, the display controller unit 32 
may control images to be reproduced on the display device 53 
depending on the position of the reel 51 as Well as the game 
status. In particular, the display controller unit 32 adjusts the 
position of the symbols 54 to match With the position of the 
reel surface to be visible from the player side. In either case, 
the highly reliable consistency betWeen positions of the reel 
51 and the symbols 54 can be maintained. 

Aug. 21, 2008 

[0043] The server communications unit 33 preferably 
includes a netWork interface for the LAN 20, and uses it to 
receive a request for a game program, an instruction to change 
game status, and data indicating a current position of the reel 
51 from the gaming terminal 10, and transmit commands for 
the motor assembly 52 and the display devices 53 and image 
data to be used by the display devices 53 to the gaming 
terminal 10. 

[0044] The memory unit 35 preferably stores a plurality of 
game programs 35A, 35B, 35C, 35D, . . . , Which alloWs the 
selective playing of various games on the gaming terminal 10. 
In the case Where the ?ve reels 51 are installed in the gaming 
terminal 10 as shoWn in FIG. 2, the memory unit 35 may store 
slot game programs using three or four of the reels With or 
Without an additional bonus reel, in addition to standard slot 
games using all the ?ve reels. 
[0045] The game controller unit 34 receives a request for a 
game program from the gaming terminal 10 through the 
server communications unit 33 and the LAN 20, and then 
invokes the game program identi?ed by the request from the 
memory unit 35. After that, the game controller unit 34 con 
ducts a slot game on the gaming terminal 10 according to the 
executed game program as folloWs. 

[0046] First, the game controller unit 34 causes the display 
controller unit 32 to display symbols 54 linked to the slot 
game on the display devices 53, and produce visual effects for 
use in the slot game by the display devices 53, the sub-display 
units 3A, 3B, 3C, and the like. Next, When a player inserts 
coins or bills into the coin/bill slot 7, the game controller unit 
34 increases credits of the player by the count of the coin 
counter 103. The player places a desired bet by using the 
touch panel 6A and the buttons 6B. The game controller unit 
34 then decreases the credits by the amount of the bet 
accepted by the console unit 106. Here, the game controller 
unit 34 causes the display controller unit 32 to display the 
amounts of the bet and the credits and the selected paylines on 
the display devices 53 or the sub-display unit 3A, 3B, 3C. 
When the player pushes the spin button 6D, the game con 
troller unit 34 detects the push through the console unit 106, 
and causes the reel controller unit 31 to command the motor 
assembly 52 to spin the three, four, or ?ve reels 51. In parallel 
to that, the game controller unit 34 randomly determines 
symbols 54 to be displayed at the visible positions on the reels 
51 When they Will be stopped. Furthermore, the game con 
troller unit 34 determines Whether or not to provide an aWard 
to the player based on the arrangements of symbols on the 
stopped reels 51 With or Without a Winning combination of 
symbols. After a predetermined amount of time has elapsed 
from the start of the spin, the game controller unit 34 causes 
the reel controller unit 31 to stop the reels 51 at the determined 
positions. If the player has Won an amount of a payout, the 
game controller unit 34 increases the credits of the player by 
the payout, or causes the coin hopper 105 to discharge the 
coins equivalent to the payouts. In addition, the game con 
troller unit 34 provides the gaming terminal 10 With com 
mands for controlling the lighting devices 2, 6A, 6B, 6C, and 
the speaker 107 and respective visual and audio data to be 
used thereby. The lighting devices are then turned on and off 
in the patterns represented by the visual data. The speaker 1 07 
changes sounds to reproduce the sound effects according to 
the audio data. The game controller unit 34 also causes the 
display controller unit 32 to produce visual and sound effects 
by using the display devices 53 and the sub-display units 3A, 
3B, and 3C. 
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[0047] The terminal observer unit 36 monitors the status of 
a game conducted by the game controller unit 34, the current 
positions of the reels 51 received and the commands for the 
motor assembly 52 transmitted by the reel controller unit 31, 
and the commands and image data for the display devices 53 
transmitted by the display controller unit 32. The terminal 
observer unit 36 then estimates the states of the gaming ter 
minal 10 on the basis of the game status, the commands, the 
image data, and the current position of the reels 51. Here, the 
gaming system is of a thin-client type Where, in particular, the 
server 30 performs computations for the control over the 
hybrid reel assemblies 5 of the gaming terminal 10 by using 
the reel controller unit 31, the display controller unit 32, and 
the game controller unit 34. In this case, the terminal observer 
unit 36 can easily estimate the current status of the gaming 
terminal 1 0, in particular the hybrid reel assemblies 5 thereof. 
Accordingly, the server 30 can keep track of the states of the 
hybrid reel assemblies 5 Without any feedback (except for the 
current reel positions of the reels 51) from the gaming termi 
nal 10. Preferably, When the terminal ob server unit 36 has 
estimated excessive deviations betWeen positions of the reels 
51 and the symbols 54 displayed on the display devices 53, 
the terminal observer unit 36 Will quickly cause the game 
controller unit 34 to stop a game process and the reel control 
ler unit 31 to continue rotating the reels 51 Without stopping 
any position, and then inform an administrator of the error. 
Thus, the server 30 can quickly and accurately control the 
hybrid reel assemblies 5 through communications, and there 
fore ensure highly accurate performance of the hybrid reel 
assemblies, in particular, highly reliable consistency betWeen 
positions of the reels 51 and the symbols 54 displayed on the 
display devices 53. 
[0048] The monitoring terminal 37 is preferably a separate 
computer device that Will be connected to the server 30 When 
required. Alternatively, the monitoring terminal 37 may be 
integrated into the server 30. The monitoring terminal 37 
visualiZes the states of the gaming terminal 10 estimated by 
the terminal observer unit 36, preferably in real time. In this 
case, the developers and administrators of the gaming system 
can construct and manage the gaming system more easily by 
using the monitoring terminal 37. 
[0049] Preferably, the display controller unit 32 further 
causes the display driver unit 55 to turn off or reduce the 
brightness of a portion of or all of the display device 53 that is 
located at an invisible position. More speci?cally, the circum 
ferential surface of the reel 51 are divided into a visible region 
R1 and an invisible region R2 from a player’s position 
through the display WindoW 4 at the front of the cabinet 1 of 
the gaming terminal 10, as shoWn in FIG. 6A. Here, the 
boundaries betWeen the tWo regions R1 and R2 are preferably 
set at or behind points P1 and P2, Where circumferential 
tangents to the reel 51 passing through the edges W1 and W2 
of the display WindoW 4 touches the circumferential surface 
of the reel 51, respectively (in FIG. 6A, a point C represents 
the center axis of the reel 51). When a single display device 53 
is Wrapped around the entire circumferential surface of the 
reel 51 as shoWn in FIG. 6A, the display controller unit 32 Will 
turn off or reduce the brightness of the portion of the display 
device 53 that is located in the invisible region R2 (cf. the 
hatched region shoWn in FIG. 6A). When the four display 
devices 53A, 53B, 53C, and 53D are separately covered over 
the circumferential surface of the reel 51 as shoWn in FIG. 6B, 
the display controller unit 32 turns off or reduces the bright 
ness of the tWo display devices 53C and 53D that are located 
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in the invisible region R2 (cf. the hatched region shoWn in 
FIG. 6B). Thus, the poWer requirements for the hybrid reel 
assembly 5 can be reduced, and the display device 53 Will be 
prevented from damaging its screen due to static symbol 
images (e.g., bum-in on CRTs, image persistence on LCDs) 
and overheating. 
[0050] Preferably, the display controller unit 32 further 
causes the display device 53 to reproduce a speci?c image 
that moves on the circumferential surface of the reel 51 in the 
reverse direction of the rotation thereof, and thereby cause a 
player to see the speci?c image remaining stationary or mov 
ing freely independent of the rotation of the reel 51. Here, the 
speci?c image may be of various types. In FIG. 7A, line tags 
T (Which are assigned to selectable paylines) and selected 
paylines L1 and L2 are displayed on the visible surfaces of the 
three reels 51A, 51B, and 51C, and serve as the background of 
the symbols 54 (hatched portions shoWn in FIG. 7A). The 
symbols 54 move in the vertical direction caused by the 
rotation of the reels 51A, 51B, and 51C. On the other hands, 
the line tags T and the selected paylines L1 and L2 seem to 
remain at rest While the symbols 54 are moving in the vertical 
direction. In FIG. 7B, four information regions D1, D2, D3, 
D4, and tWo banner images F1 and F2 are displayed on the 
visible surfaces of the three reels 51A, 51B, and 51C, and 
serve as the foreground of the symbols 54 (hatched portions 
shoWn in FIG. 7B). Information about the game status, e.g., 
the number of available credits, the amount of a bet placed on 
a game, the round number of a game, and the amount of the 
denomination of a game, is displayed on the four information 
regions D1, D2, D3, and D4, respectively. The four informa 
tion regions D1, D2, D3, and D4 seem to remain at rest While 
the symbols 54 are moving in the vertical direction. In FIG. 
7C, three images B1, B2, and B3 are displayed on the visible 
surfaces of the three reels 51A, 51B, and 51C, and serve as the 
foreground and background of the symbols 54 (hatched por 
tions shoWn in FIG. 7C). The images B1, B2, and B3 are 
displayed and produce a visual effect during a bonus round. 
For example, the tWo side images B1 and B3 hide symbols 54 
at the upper and loWer portions of the side reels 51A and 51C. 
The letter images B2 represent that a bonus round is proceed 
ing. The images B1, B2, and B3 seem to remain at rest or 
move freely While the symbols 54 are moving in the vertical 
direction. The display of these foreground and background of 
the symbols 54 on the display devices 53 mounted on the reels 
51 may eliminate other display devices (e.g., the three sub 
display units 3A, 3B, and 3C shoWn in FIG. 2) from the 
gaming terminal 10. In addition, the integration of the display 
function of the gaming terminal 10 into the display devices 53 
facilitates the management of the server 30 With respect to 
image data to be used by the gaming terminal 10, e. g., it is able 
to quickly and easily update image data in a game or a model 
change of the gaming terminal 10. 

General Interpretation of Terms 

[0051] In understanding the scope of the present invention, 
the term “con?gured” as used herein to describe a component, 
section or part of a device includes hardWare and/ or softWare 
that is constructed and/or programmed to carry out the 
desired function. In understanding the scope of the present 
invention, the term “comprising” and its derivatives, as used 
herein, are intended to be open ended terms that specify the 
presence of the stated features, elements, components, 
groups, integers, and/ or steps, but do not exclude the presence 
of other unstated features, elements, components, groups, 
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integers and/or steps. The foregoing also applies to Words 
having similar meanings such as the terms, “including”, “hav 
ing” and their derivatives. Also, the terms “part,” “section,” 
“portion,” “member” or “element” When used in the singular 
can have the dual meaning of a single part or a plurality of 
parts. Finally, terms of degree such as “substantially”, 
“about” and “approximately” as used herein mean a reason 
able amount of deviation of the modi?ed term such that the 
end result is not signi?cantly changed. For example, these 
terms can be construed as including a deviation of at least 
15% of the modi?ed term if this deviation Would not negate 
the meaning of the Word it modi?es. 
[0052] While only selected embodiments have been chosen 
to illustrate the present invention, it Will be apparent to those 
skilled in the art from this disclosure that various changes and 
modi?cations can be made herein Without departing from the 
scope of the invention as de?ned in the appended claims. 
Furthermore, the foregoing descriptions of the embodiments 
according to the present invention are provided for illustra 
tion only, and not for the purpose of limiting the invention as 
de?ned by the appended claims and their equivalents. 
What is claimed is: 
1. A gaming system comprising a gaming terminal and a 

server con?gured to communicate With each other, 
the gaming terminal comprising: 

a console unit con?gured to accept data identifying a 
game program selected by a player and an instruction 
from a player to change the status of a game con 
ducted by the selected game program; 

a plurality of hybrid reel assemblies coaxially arranged 
and each comprising a mechanical reel, a motor con 
?gured to rotate the mechanical reel under the control 
of the server, and an electric display device mounted 
on the circumferential surface of the mechanical reel 
and con?gured to reproduce an image under the con 
trol of the server; and 

a terminal communications unit con?gured to transmit a 
request for a game program selected by a player, an 
instruction from a player to change game status, and 
data indicating a current position of the mechanical 
reel to the server, and receive commands for the motor 
and the electric display device and image data to be 
used by the electric display device from the server; 
and 

the server comprising: 
a server communications unit con?gured to receive a 

request for a game program, an instruction to change 
game status, and data indicating a current position of 
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the mechanical reel from the gaming terminal, and 
transmit commands for the motor and the electric 
display device and image data to be used by the elec 
tric display device to the gaming terminal; 

a memory unit con?gured to store a plurality of game 
programs; 

a game controller unit con?gured to invoke a game pro 
gram identi?ed by the request from the memory unit, 
change game status in response to the instruction, and 
generate image data to be used by the electric display 
device depending on the game status; 

a reel controller unit con?gured to generate a command 
for the motor to control the rotation of the mechanical 
reel depending on the current position thereof; 

a display controller unit con?gured to generate a com 
mand for the electric display device to control an 
image to be reproduced thereon depending on the 
game status; and 

a terminal observer unit con?gured to estimate the state 
of the gaming terminal on the basis of the game status, 
the command and the image data for the electric dis 
play device, the command for the motor, and the cur 
rent position of the mechanical reel. 

2. A gaming system according to claim 1, further compris 
ing a monitoring terminal con?gured to visualiZe the state of 
the gaming terminal estimated by the terminal observer unit. 

3. A gaming system according to claim 1, Wherein the reel 
controller unit is further con?gured to control the rotation of 
the mechanical reel depending on the game status as Well as 
the position of the mechanical reel. 

4. A gaming system according to claim 1, Wherein the 
display controller unit is further con?gured to control an 
image to be reproduced on the electric display device depend 
ing on the position of the mechanical reel as Well as the game 
status. 

5. A gaming system according to claim 1, Wherein the 
display controller unit is further con?gured to turn off or 
reduce the brightness of a portion of or all of the electric 
display device that is located in an invisible position. 

6. A gaming system according to claim 1, Wherein the 
display controller unit is further con?gured to cause the elec 
tric display device to reproduce a speci?c image that moves 
on the circumferential surface of the mechanical reel in the 
reverse direction of the rotation of the mechanical reel, and 
thereby cause a player to see the speci?c image remaining 
stationary or moving freely independent of the rotation of the 
mechanical reel. 


