
(19) United States 
US 20020010016A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0010016 A1 
TSUKAHARA (43) Pub. Date: Jan. 24, 2002 

(54) GAMING MACHINE 

(75) Inventor: NAKAYASU TSUKAHARA, TOKYO 
(J P) 

Correspondence Address: 
RONALD R SNIDER 
P O BOX 27613 
WASHINGTON, DC 200387613 

(73) Assignee: Aruze Corporation, Tokyo (JP) 

( * ) Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 
CFR 1.53(d). 

(21) Appl. No.: 09/427,484 

(22) Filed: Oct. 27, 1999 

(30) Foreign Application Priority Data 

Oct. 28, 1998 (JP) ......................................... .. 10-306687 

Publication Classi?cation 

(51) rm.c1.7 ...................................................... ..A63F 9/24 
(52) Us. 01. .............................................................. .. 463/20 

(57) ABSTRACT 
A gaming machine Which alloWs, according to a preset 
probability of occurrence, a player to play a special game 
(e.g., big bonus game) more advantageous than a normal 
game comprises a setting sWitch 46 for setting the probabil 
ity of occurrence of big bonus games at a plurality of stages, 
and an indicator for informing the player of thus set value. 
The indicator comprises reel lamps 44 adapted to emit light 
in a plurality of light-emitting patterns While illuminating 
from inside reels in a transmitting manner the symbols seen 
through display WindoWs. As the light-emitting patterns in 
the reel lamps 44 are changed (so as to represent L or H) 
according to the set value set by the setting sWitch 46, the 
player is informed of the setting value set by the setting 
sWitch 46. Consequently, the player can fully enjoy games, 
While the pro?ts of players and game parlors are balanced. 
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GAMING MACHINE 

RELATED APPLICATIONS 

[0001] This application claims the priority of Japanese 
Patent Application No. 10-306687 ?led on Oct. 28, 1998, 
Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a gaming machine, 
such as slot machine, pachinko machine, pachislo gaming 
machine, or the like; and, in particular, to a gaming machine 
adapted to inform a player of an estimation of the probability 
of occurrence of a special game. 

[0004] 2. Description of the Prior Art 

[0005] A conventional gaming machine Will be explained, 
by Way of example, in regard to a slot machine Which is a 
typical gaming machine. 

[0006] A conventional slot machine can start a game When 
a game medal is inserted therein. When a player operates a 
start sWitch after a game starting condition is set in order, a 
plurality of reels rotate, so that a plurality of symbols formed 
on the surface of each reel move at a high speed. Then, When 
the player operates the respective stop sWitches correspond 
ing to the individual reels, the latter stop rotating, Whereby 
a plurality of symbols formed on the reel surfaces are 
displayed in their stopped state. 

[0007] Here, in the case Where the symbols thus displayed 
in their stopped state constitute a predetermined combina 
tion, then game medals are paid out or a special game knoWn 
as so-called big bonus game can be played. 

[0008] Though each reel stops according to the operation 
of its corresponding stop sWitch performed by the player, the 
stopping position of the respective reel is not determined 
solely depending on the operation timing of the stop sWitch. 
Namely, the slot machine is controlled by a control unit such 
that Winning modes occur at a predetermined probability of 
occurrence, While the reels are controlled to rotate and stop 
such that, only When a Winning mode is alloWed to occur by 
the control unit, the mode of symbols displayed in their 
stopped state constitute this Winning mode. 

[0009] This feature is aimed at balancing the pro?t of 
players against the pro?t of game parlors, and eliminating 
differences in gaming skills among the players and thereby 
alloWing the games to be played fairly. For example, the 
probability of occurrence of a big bonus game, Which is a 
special game, can be set at six stages Within the range of 
1/240 to 1/300. The control unit controls the reels to rotate 
and stop according to thus set probability of occurrence, 
thereby generating big bonus games. 

[0010] MeanWhile, players Wish to knoW the probability 
of occurrence of special games in each gaming machine in 
order to play games more advantageously. Namely, if the 
players can perceive the probability of occurrence of special 
games in each gaming machine, they can enhance the 
expectation of occurrence of special games, thereby being 
able to further enjoy gaming. 

[0011] In vieW of the above-mentioned circumstances, it is 
an object of the present invention to provide a gaming 
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machine Which alloWs, according to a preset probability of 
occurrence, a player to play a special game more advanta 
geous than a normal game, the gaming machine being 
further adapted to alloW the player to fully enjoy the pleasure 
of gaming by informing the player of the probability of 
occurrence of the special game. 

[0012] If the probability of occurrence of the special game 
is reported to the player in detail, hoWever, there Will be a 
possibility of games being played only With the gaming 
machines advantageous to players, Whereby the balance 
betWeen the pro?t of players and the pro?t of the game 
parlors may be lost. If the balance betWeen the pro?t of 
players and the pro?t of game parlors cannot be established, 
games cannot be played soundly. On the other hand, if the 
players can estimate, to a certain degree, Which probability 
of occurrence of special games the gaming machines playing 
games are set at, they can select the gaming machines 
assumed to be set at a higher probability of occurrence, so 
as to play games thereWith, Whereby the pleasure of gaming 
in the gaming machines may further enhance. 

[0013] Therefore, When informing players of the probabil 
ity of occurrence of special games in each gaming machine, 
it may be considered preferable that, instead of the detailed 
probability of occurrence of special games, someWhat rough 
one be indicated. 

[0014] Also, as With the above-mentioned slot machine, 
other gaming machines such as pachinko machine, pachislo 
gaming machine, and the like include those Which preset the 
probability of occurrence of special games and alloW players 
to play the special games according to thus set probability of 
occurrence, thereby having similar problems. 

[0015] Therefore, it is another object of the present inven 
tion to provide a gaming machine Which alloWs, according 
to a preset probability of occurrence, a player to play a 
special game more advantageous than a normal game, the 
gaming machine being further adapted to alloW the player to 
fully enjoy the pleasure of gaming, While balancing the 
pro?ts of players and game parlors, by informing the player 
of an estimation of the probability of occurrence of the 
special game. 

SUMMARY OF THE INVENTION 

[0016] For achieving the above-mentioned object, the 
gaming machine of the present invention has the folloWing 
characteristic features. 

[0017] The gaming machine in accordance With a ?rst 
aspect of the present invention is a gaming machine Which 
causes a game to be played on condition that a game medium 
is inserted therein, and alloWs a player to play a special game 
more advantageous than a normal game When a predeter 
mined condition is achieved according to a preset probabil 
ity of occurrence; the gaming machine comprising apparatus 
for setting the probability of occurrence of the special game 
at a plurality of stages, and an indicator for informing the 
player of a set value set by the apparatus for setting. 

[0018] The gaming machine in accordance With a second 
aspect of the present invention is a gaming machine Which 
causes a game to be played on condition that a game medium 
is inserted therein, and alloWs a player to play a special game 
more advantageous than a normal game When a predeter 
mined condition is achieved according to a preset probabil 
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ity of occurrence; the gaming machine comprising apparatus 
for setting the probability of occurrence of the special game 
at a plurality of stages, and an indicator for informing the 
player of a set value set by the apparatus for setting, Wherein 
the indicator comprises light-emitting source adapted to emit 
light in a plurality of light-emitting patterns, the light 
emitting patterns in the light-emitting source being changed 
according to the set value set by the apparatus for setting, so 
as to inform the player of the set value set by the apparatus 
for setting. 

[0019] The gaming machine in accordance With a third 
aspect of the present invention is a gaming machine Which 
causes a game to be played on condition that a game medium 
is inserted therein, and alloWs a player to play a special game 
more advantageous than a normal game When a predeter 
mined condition is achieved according to a preset probabil 
ity of occurrence; the gaming machine comprising apparatus 
for setting the probability of occurrence of the special game 
at a plurality of stages, and an indicator for informing the 
player of a set value set by the apparatus for setting, Wherein 
the indicator comprises sound effect generator adapted to 
generate a plurality of sound effect patterns, the sound effect 
patterns generated from the sound effect generator being 
changed according to the set value set by the apparatus for 
setting, so as to inform the player of the set value set by the 
apparatus for setting. 

[0020] The gaming machine in accordance With a fourth 
aspect of the present invention is a gaming machine Which 
causes a game to be played on condition that a game medium 

is inserted therein, and alloWs a player to play a special game 
more advantageous than a normal game When a predeter 
mined condition is achieved according to a preset probabil 
ity of occurrence; the gaming machine comprising apparatus 
for setting the probability of occurrence of the special game 
at a plurality of stages, and an indicator for informing the 
player of a set value set by the apparatus for setting; Wherein 
the indicator comprises light-emitting source adapted to emit 
light in a plurality of light-emitting patterns, and sound 
effect generator adapted to generate a plurality of sound 
effect patterns, the light-emitting patterns in the light-emit 
ting source and the sound effect patterns generated from the 
sound effect generator being changed according to the set 
value set by the apparatus for setting, so as to inform the 
player of the set value set by the apparatus for setting. 

[0021] The gaming machine in accordance With a ?fth 
aspect of the present invention is a gaming machine Which 
causes a game to be played on condition that a game medium 
is inserted therein, and alloWs a player to play a special game 
more advantageous than a normal game When a predeter 
mined condition is achieved according to a preset probabil 
ity of occurrence; the gaming machine comprising apparatus 
for setting the probability of occurrence of the special game 
at a plurality of stages; random number generator for gen 
erating a random number Within a predetermined numerical 
range; apparatus for determining, according to a set value set 
by the apparatus for setting and a random number value 
generated by the random number generator, an estimation of 
the set value set by the apparatus for setting; and an indicator 
for informing, according to the determination made by the 
apparatus for determining, the player of the estimation of the 
set value set by the apparatus for setting. 

[0022] The gaming machine in accordance With a siXth 
aspect of the present invention has the characteristic features 
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of that in accordance With the ?fth aspect, and is further 
characteriZed in that the apparatus for determining deter 
mines the estimation of the set value by adding the set value 
set by the apparatus for setting and the random number value 
generated by the random number generator together and 
ranking the resulting value under a predetermined condition, 
and in that the indicator performs an indication correspond 
ing to the ranking effected by the apparatus for determining. 

[0023] The gaming machine in accordance With a seventh 
aspect of the present invention has the characteristic features 
of that in accordance With the ?fth or siXth aspect, and is 
further characteriZed in that the indicator comprises light 
emitting source adapted to emit light in a plurality of 
light-emitting patterns, the light-emitting patterns in the 
light-emitting source being changed, so as to inform the 
player of the estimation of the set value set by the apparatus 
for setting. 

[0024] The gaming machine in accordance With an eighth 
aspect of the present invention has the characteristic features 
of that in accordance With the ?fth or siXth aspect, and is 
further characteriZed in that the indicator comprises sound 
effect generator adapted to generate a plurality of sound 
effect patterns, the sound effect patterns generated from the 
sound effect generator being changed, so as to inform the 
player of the estimation of the set value set by the apparatus 
for setting. 

[0025] The gaming machine in accordance With a ninth 
aspect of the present invention has the characteristic features 
of that in accordance With the ?fth or siXth aspect, and is 
further characteriZed in that the indicator comprises light 
emitting source adapted to emit light in a plurality of 
light-emitting patterns, and sound effect generator adapted 
to generate a plurality of sound effect patterns, the light 
emitting patterns in the light-emitting source and the sound 
effect patterns generated from the sound effect generator 
being changed, so as to inform the player of the estimation 
of the set value set by the apparatus for setting. 

[0026] The gaming machine in accordance With a tenth 
aspect of the present invention has characteristic features of 
that in accordance With one of the ?rst to ninth aspects, and 
is further characteriZed in that the indicator performs an 
indication upon Winning of the special game. 

[0027] Further, the gaming machine in accordance With a 
?rst aspect of the present invention is a gaming machine 
Which causes a game to be played on condition that a game 
medium is inserted therein, and alloWs a player to play a 
special game more advantageous than a normal game When 
a predetermined condition is achieved according to a preset 
probability of occurrence; the gaming machine comprising 
setting means for setting the probability of occurrence of the 
special game at a plurality of stages, and indicating means 
for informing the player of a set value set by the setting 
means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a perspective vieW of a slot machine 
Which is a typical eXample of the gaming machine in 
accordance With the present invention; 

[0029] FIG. 2 is a block diagram shoWing a schematic 
con?guration of the control unit of the slot machine and 
peripheral devices connected thereto; 
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[0030] FIG. 3 is a conceptual vieW of a refresh register in 
accordance With a ?rst embodiment; 

[0031] FIG. 4 is an explanatory vieW shoWing hoW light 
emitting patterns of reel lamps are selected; 

[0032] FIG. 5 is an explanatory vieW of light-emitting 
patterns of the reel lamps; 

[0033] FIG. 6 is an explanatory vieW of light-emitting 
patterns of the reel lamps; 

[0034] FIG. 7 is a ?oWchart shoWing an outlined proce 
dure of control processing in the slot machine in accordance 
With the ?rst embodiment; 

[0035] FIG. 8 is a ?oWchart shoWing the details of reel 
lamp demo selection processing at the time of a big bonus 
game; 

[0036] FIG. 9 is a conceptual vieW of a refresh register in 
accordance With a second embodiment; 

[0037] FIG. 10 is a ?oWchart shoWing the procedure of a 
process of selecting Winning sounds of the big bonus game; 

[0038] FIG. 11 is an explanatory vieW of sound outputting 
conditions for the sound effects of the big bonus game; 

[0039] FIG. 12 is a ?oWchart shoWing the details of 
Winning check processing for big bonus games and regular 
bonus games; and 

[0040] FIG. 13 is a timing chart shoWing a timing at 
Which sound effects of the big bonus game are generated. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0041] In the folloWing, embodiments of the present 
invention Will speci?cally be explained With reference to the 
accompanying draWings. 
[0042] The folloWing embodiments Will be explained, by 
Way of an example, in regard to a slot machine as a typical 
gaming machine. Also, this slot machine is assumed to use 
game medals as its game medium. 

[0043] Slot Machine 

[0044] FIGS. 1 and 2 shoW an embodiment of the slot 
machine in accordance With the present invention. FIG. 1 is 
a perspective vieW of this slot machine, Whereas FIG. 2 is 
a block diagram shoWing the schematic con?guration of its 
control unit and peripheral devices connected thereto. 

[0045] As shoWn in FIG. 1, the slot machine 1 in accor 
dance With the present invention has a housing 3 Whose front 
side is provided With a front door 2 Which is adapted to open 
and close. The front door 2 is formed With three display 
WindoWs 4a to 4c, aligning left to right, located above near 
the center of the front face thereof. The respective outer 
peripheral surfaces of three reels 5a to Sc disposed Within 
the housing 3 face their corresponding display WindoWs 4a 
to 4c. Also, Winning line indicators 6a to 66 for indicating 
respective effective Winning lines are formed across all the 
display WindoWs 4a to 4c so as to extend to the peripheries 
thereof. In the embodiment shoWn in FIG. 1, ?ve Winning 
line indicators 6a to 66 in total constituted by three hori 
Zontal ones and tWo oblique ones crossing the horiZontal 
ones are provided. Further, on the left end side of the 
respective Winning line indicators 6a to 66, effective line 
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indicator lamps 7a to 76 for indicating the respective effec 
tive Winning lines are provided. 

[0046] Formed in the front door 2 beloW the display 
WindoWs 4a to 4c, as shoWn in FIG. 1, is a display section 
such as a credit number display section 8 constituted by a 
seven-segment LED or the like for displaying the number of 
credited game medals. Also, a dividend display section 9 for 
displaying the number of game medals to be paid out in 
reWard for a Winning is provided in the upper part on the 
front side of the housing 3. 

[0047] The front face of the front door 2 beloW the credit 
number display section 8 is provided With a shelf 10 Which 
is doWnWardly inclined toWard the front side of the front 
door 2. This shelf 10 is provided With a medal insertion slot 
11 for inserting game medals used for gaming, a bet sWitch 
12 for inserting, one by one, game medals used for gaming 
Within a credited range, and a max bet sWitch 13 for inserting 
the game medals used for gaming up to the maximum 
permissible bet number. Also, a medal sensor 14 (shoWn in 
FIG. 2) for detecting game medals is disposed in a medal 
path (not depicted) communicating With the medal insertion 
slot 11. 

[0048] Provided in the front face of the front door 2 beloW 
the shelf 10 are a C/P sWitch 15 for changeover betWeen the 
credit and the payout of the medals acquired by the player, 
a start sWitch 16 for starting rotating each of the reels 5a to 
Sc on condition that a game medal is inserted, and three stop 
sWitches 17a to 17c for stopping rotating the respective reels 
5a to Sc. 

[0049] Further provided in the loWer part of the front door 
2 is a medal tray 18 for receiving the game medals paid out 
as a priZe, and a medal payout slot 19 facing the medal tray 
18. Asound transmission hole 20 is formed on the right side 
of the medal payout slot 19, Whereas a speaker 21 is 
provided Within the housing 3 so as to face the sound 
transmission hole 20. 

[0050] Within the housing 3, the reels 5a to 5c are rotat 
ably disposed at their respective positions Where their outer 
peripheral surfaces face their corresponding display Win 
doWs 4a to 4c, Whereas a hopper 22 (shoWn in FIG. 2) for 
paying out game medals as a priZe is disposed at a position 
communicating With the medal payout slot 19. Also, a 
control unit 23 (shoWn in FIG. 2) for electrically controlling 
the slot machine 1 is disposed Within the housing 3. 

[0051] A light-transparent reel tape having a plurality of 
kinds of symbols displayed thereon at predetermined inter 
vals is attached to the outer peripheral surface of each of the 
reels 5a to 5c. The kinds of symbols include “7,”“BAR, 
”"Watermelon,”“bell,”“plum,”“cherry,” and the like, for 
example, and each of the reels 5a to Sc displays 21 symbols. 
Here, the kinds of symbols and the number of symbols 
displayed in each of the reels 5a to Sc can be changed as 
appropriate. 

[0052] Disposed inside each of the reels 5a to 5c are three 
reel lamps 44 (shoWn in FIG. 2) in a vertical roW for 
illuminating from inside the respective reel 5a to 5c in a 
transmitting manner the symbols seen through their corre 
sponding display WindoWs 4a to 4c. As the reel lamps 44 are 
lit, each of the reels 5a to Sc can be illuminated from inside, 
Whereby the symbols displayed in their stopped state on 
effective Winning lines can be highlighted. 
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[0053] Also disposed Within the housing 3 is a setting 
sWitch 46 (shown in FIG. 2) for setting the probability of 
occurrence of so-called big bonus games. 

[0054] Though not depicted in detail, this setting sWitch 
46 is constituted by a key type setting sWitch in synchroni 
Zation With a poWer sWitch, and a reset sWitch or the like, for 
example. 
[0055] For setting the probability of occurrence of big 
bonus games by the setting sWitch 46, the poWer sWitch is 
once turned OFF, and then, While the key type setting sWitch 
is turned ON, the poWer sWitch is turned ON. 

[0056] This operation clears all the values stored in the 
RAM area except for the set value of probability of occur 
rence of big bonus games, the state of the changeover sWitch 
for selecting Whether to carry out the play-out processing or 
not, and the state of the changeover sWitch for selecting 
Whether to carry out automatic accounting or not. Also, the 
set value of probability of occurrence of big bonus games at 
present is displayed in the display section provided in the 
front face of the slot machine 1. The set value at present is 
displayed by a game medal payout number display section, 
constituted by a seven-segment LED or the like, for 
example, for indicating the number of game medals to be 
paid out as a priZe. 

[0057] In this state, every time the reset sWitch is operated, 
the set value of probability of occurrence of big bonus games 
sequentially increases one by one from “1” to “6” and is 
displayed in a circulating fashion. 

[0058] After the set value of probability of occurrence of 
big bonus games is thus selected, the set value is ?xed When 
the reel rotation starting device is actuated upWard or 
doWnWard. 

[0059] Subsequently, When the key type setting sWitch is 
turned OFF, the set value of probability of occurrence of big 
bonus games, the state of the changeover sWitch for select 
ing Whether to carry out the play-out processing or not, and 
the state of the changeover sWitch for selecting Whether to 
carry out automatic accounting or not are temporarily held, 
the RAM area is cleared, and then the temporarily held set 
value and the like are stored into the RAM area again. 

[0060] During the setting of the probability of occurrence 
of big bonus games, the C/P sWitch 15 is sWitched to the 
state ready for returning the game medals. After the set value 
is ?xed, the display of the game medal payout display 
section is turned OFF, the game medal insertion lamp is 
blinked, and “0” is displayed in the credit number display 
section 8, Whereby a game in the slot machine 1 can be 
started. 

[0061] The set value of the probability of occurrence of 
big bonus games at present can be con?rmed by turning ON 
the key type setting sWitch. The set value at present is 
displayed in the game medal payout display section in this 
case as Well. HoWever, the set value cannot be con?rmed 
during the playing of big bonus games or regular bonus 
games, during the replaying, in the play-out state, during the 
occurrence of errors, during the payout of game medals, and 
during the collecting of game medals. 

[0062] Here, as mentioned above, the set value of prob 
ability of occurrence of big bonus games can be set at the six 
stages of “1” to “6,” Whereas the individual set values 

Jan. 24, 2002 

correspond to six stages of the probability of occurrence 
Within the range of 1/240 to 1/300, respectively. As the 
control unit 23 controls the reels 5a to Sc so as to make them 
rotate and stop according to thus set values, big bonus games 
are generated. 

[0063] Game in Slot Machine 

[0064] To begin With, for playing a game With the slot 
machine 1, game medals are actually inserted into the medal 
insertion slot 11, or the bet sWitch 12 or the max bet sWitch 
13 is operated such that game medals used for gaming are 
inserted Within the credit range. Here, effective Winning 
lines are determined according to the number of inserted 
game medals, and their corresponding effective line indica 
tor lamps 7a to 76 are lit. For example, one horiZontal line 
in the middle becomes effective When one game medal is 
inserted; three horiZontal lines in the upper, middle, and 
loWer parts become effective When tWo game medals are 
inserted; and ?ve lines in total consisting of three horiZontal 
lines in the upper, middle, and loWer parts and tWo oblique 
lines become effective When three game medals, Which 
constitute the maximum permissible bet number, are 
inserted. 

[0065] Subsequently, When the player operates the start 
sWitch 16, all the reels 5a to Sc start rotating at once, 
Whereby a plurality of kinds of symbols formed on the 
respective outer peripheral surfaces of the reels 5a to 5c are 
displayed While vertically moving Within their correspond 
ing display WindoWs 4a to 4c. When the rotation of each reel 
5a to Sc reaches a predetermined speed, its corresponding 
stop sWitch 17a to 17c is made effective. Then, as the player 
operates each stop sWitch 17a to 17c, its corresponding reel 
5a to Sc stops rotating. 

[0066] Here, in the case Where the combination of the 
symbols displayed on an effective Winning line in their 
stopped state constitutes a predetermined Winning mode, the 
number of game medals corresponding to this Winning mode 
are paid out as a priZe or added as a credit. 

[0067] Predetermined Winning modes include those of 
normal games and those of special games more advanta 
geous than the normal games to the player. Further, the 
Winning modes of special games include those of so-called 
big bonus games and those of so-called regular bonus 
games. 

[0068] The Winning modes of normal games include, for 
example, the cases Where the combination of the symbols 
displayed on an effective Winning line in their stopped state 
is constituted by “bell,”“bell,” and “bell”; Where the com 
bination is constituted by “orange,”“orange,” and “orange”; 
Where “cherry” is displayed in its stopped state in the left 
display WindoW; and the like, Whereby a predetermined 
number of, e.g., tWo to eight, game medals are paid out. 

[0069] In addition, Winning modes for replay may be set, 
so as to alloW the player to play a game again under the same 
condition as that of the last game. 

[0070] Big Bonus Game 

[0071] The Winning modes of big bonus games are con 
cerned With games started on condition that the combination 
of symbols displayed on an effective Winning line in their 
stopped state is constituted by “7,”“7,” and “7,” for example, 
Whereby a predetermined number of, e.g., 15, game medals 
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are paid out, While big bonus games Which are more 
advantageous than normal games to the player are allowed 
to be played. 

[0072] In a big bonus game, the so-called regular bonus 
game can be played three times, and a greater number of 
game medals can be acquired as compared With a normal 
game. 

[0073] Regular Bonus Game 

[0074] The Winning modes of regular bonus games are 
concerned With games started on condition that the combi 
nation of symbols displayed on an effective Winning line in 
their stopped state is constituted by “BAR,”“BAR,” and 
“BAR,” for example, Whereby a predetermined number of, 
e.g., 15, game medals are paid out, While regular bonus 
games are alloWed to be played. 

[0075] In a regular bonus game, a predetermined number 
of game medals are inserted, and the start sWitch 16 is 
operated, so as to start rotating the reels 5a to Sc. Thereafter, 
the stop sWitches 17a to 17c are operated, so as to stop 
rotating their corresponding reels 5a to Sc. 

[0076] Then, if the symbols displayed on an effective line 
in their stopped state constitute a predetermined combina 
tion, a predetermined number of, e.g., 15, game medals Will 
be paid out. 

[0077] In this regular bonus game, the maximum number 
of games and the maximum number of Winning are limited. 
For example, When the above-mentioned game is played 12 
times, i.e., the maximum number of games is reached, or the 
above-mentioned Winning is attained 8 times, i.e., the maxi 
mum number of Winning is reached, then the regular bonus 
game is terminated. 

[0078] The above-mentioned series of gaming actions is 
controlled by the control unit 23 disposed Within the housing 
3. 

[0079] Control Unit 

[0080] The control unit 23 Will be explained With refer 
ence to FIG. 2. 

[0081] As shoWn in FIG. 2, the control unit 23 comprises 
a CPU 24, a ROM 25, a RAM 26, a clock circuit 27 for 
generating an operating clock signal for the CPU 24, a 
probability setting section 28 for setting the probability of 
occurrence of big bonus games, and an indicating random 
number generator 45 for generating a random number used 
for indicating an estimation of the set value. 

[0082] The ROM 25 stores therein not only the procedure 
of processing in games of the slot machine 1 as a sequence 
program but also data such as a Winning probability table 
and the like for determining the probability of sampling and 
the like. As the CPU 24 and the like operate according to the 
sequence program, games in the slot machine 1 are con 
trolled. Hence, the control unit 23 comprising the CPU 24 
and the like constitutes a determination means for determin 
ing, according to the set value set by the setting sWitch 46 
and the random number value generated by the indicating 
random number generator 45, the estimation of the set value 
set by the setting sWitch 46. 

[0083] The clock circuit 27 comprises a clock pulse gen 
erator 29 for generating a reference clock at a predetermined 
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frequency, and a divider 30 for generating an operating clock 
signal for the CPU 24 by dividing the reference clock signal. 

[0084] The probability setting section 28 comprises a 
random number generator 31 for generating random num 
bers Within a predetermined range under the control of the 
CPU 24, and a random number sampling circuit 32 for 
extracting a given random number from the random num 
bers generated in the random number generator 31 and 
transmitting thus extracted random number to the CPU 24. 
Also, the setting sWitch 46 for setting the probability of 
occurrence of big bonus games is connected to the prob 
ability setting section 28. 

[0085] The indicating random number generator 45 com 
prises, for example, an 8-bit refresh register and is adapted 
to generate 128 random numbers ranging from “0” to “127” 
When all the bits of the refresh register are used. 

[0086] Connected to a plurality of I/O ports provided With 
the CPU 24 are the bet sWitch 12, the max bet sWitch 13, the 
C/P sWitch 15, the start sWitch 16, the medal sensor 14, a 
motor driving circuit 33, a reel position detecting circuit 34, 
a reel stop signal circuit 35, a hopper driving circuit 36, a 
payout completion signal circuit 37, a display driving circuit 
38, a speaker driving circuit 39, and a lamp driving circuit 
40. 

[0087] In the folloWing, the individual circuits mentioned 
above Will be explained in detail. 

[0088] Connected to the motor driving circuit 33 are 
stepping motors 41a to 41c for driving the respective reels 
5a to Sc to rotate. As driving pulses are supplied or stopped 
being supplied to the individual stepping motors 41a to 41c 
under the control of the CPU 24, the respective reels 5a to 
5c are caused to start or stop rotating. 

[0089] The reel position detecting circuit 34 is provided 
With a position detecting sensor comprising an optical sensor 
or the like for detecting the rotating position of each of the 
reels 5a to Sc, so that the position detection signals con 
cerning the reels 5a to Sc detected by the position detecting 
sensor are transmitted to the CPU 24. 

[0090] Connected to the reel stop signal circuit 35 are stop 
sWitches 17a to 17c. As the player operates the stop sWitches 
17a to 17c, the operation is detected, and the resulting stop 
sWitch detection signal is transmitted to the CPU 24. 

[0091] Connected to the hopper driving circuit 36 is the 
hopper 22 for storing game medals. 

[0092] Connected to the payout completion signal circuit 
37 are a medal storage section 42 and a medal detecting 
section 43. The medal storage section 42 is a section for 
storing the game medals inserted from the medal insertion 
slot 11 or the game medals to be paid out as a priZe, and is 
adapted to store the game medals until they reach a prede 
termined maximum permissible storage number. The maxi 
mum permissible storage number is 50, for example, so that 
up to 50 game medals are stored, Whereas the 51st and later 
game medals are actually paid out from the hopper 22 to the 
medal tray 18. The actually paid-out medals are counted by 
the medal detecting section 43 at the time When being paid 
out from the hopper 22 to the medal tray 18. In the operation 
of paying out game medals at the time of Winning, if the sum 
value stored in the medal storage section 42 in an adding 
fashion or the counted value in the medal detecting section 
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43 reaches a predetermined payout number, then a payout 
completion signal is transmitted from the payout completion 
signal circuit 37 to the CPU 24. 

[0093] Connected to the display driving circuit 38 are the 
effective line indicator lamps 7a to 76, the credit number 
display section 8, and the dividend display section 9. Under 
the control of the CPU 24, the effective line indicator lamps 
7a to 76 are lit, and displaying is effected in each of the 
display sections 8, 9. Also, the number of game medals 
stored in the medal storage section 42 is displayed in the 
credit number display section 8. 

[0094] Connected to the speaker driving circuit 39 is the 
speaker 21 for generating sound effects and the like. Con 
nected to the lamp driving circuit 40 are the reel lamps 44 
for illuminating from inside the reels 5a to 5c in a trans 
mitting manner the symbols seen through the display Win 
doWs 4a to 4c. 

[0095] First Embodiment of Control Processing 

[0096] In the folloWing, the control processing of the slot 
machine 1 carried out by the control unit 23 Will be 
explained With emphasis on the process of indicating the 
probability of occurrence of special games in particular. 

[0097] To begin With, a ?rst embodiment in Which light 
emitting patterns of the reel lamps 44 are changed so as to 
indicate the probability of occurrence of special games Will 
be explained. 

[0098] FIG. 3 is a conceptual vieW of a refresh register, 
FIG. 4 is an explanatory vieW shoWing hoW the light 
emitting patterns of the reel lamps 44 are selected, and 
FIGS. 5 and 6 are explanatory vieWs of the light-emission 
patterns of the reel lamps 44. Also, FIG. 7 is a ?oWchart 
shoWing the outlined procedure of control processing in the 
slot machine, and FIG. 8 is a ?oWchart shoWing the details 
of reel lamp demo selection processing at the time of a big 
bonus game. 

[0099] In the explanation of each of the above-mentioned 
draWings (as Well as FIGS. 9 to 13), the big bonus games and 
regular bonus games are abridged as “BB” and “RB,” 
respectively. 

[0100] The indicating random number generator 45 for 
generating the random numbers used in the ?rst embodiment 
is constituted by a refresh register having 8 bits from “0” to 
“7” as shoWn in FIG. 3, from Which 5 bits from “0” to “4” 
are used for generating 32 random numbers from “0” to 
“31.” 

[0101] The number of random numbers generated in the 
indicating random number generator 45 is not limited to 32, 
but can appropriately be changed according to the number of 
stages of set values and the like. 

[0102] In the slot machine 1, as shoWn in FIG. 4, the 
probability of occurrence of big bonus games can be set by 
the setting sWitch 46. For example, this set value can be set 
at six stages Within the range of 1/240 to 1/300 (e.g., setting 
1=1/240, setting 2=1/256, setting 3=1/264, setting 4=1/277, 
setting 5=1/282, and setting 6=1/287). In the embodiment 
shoWn in FIG. 4, the probability of the occurrence of big 
bonus games is the loWest in the setting 1, successively 
increases through the settings 2, 3, 4, and 5, and is the 
highest in the setting 6. 

Jan. 24, 2002 

[0103] As shoWn in the upper part of FIG. 4, the indi 
vidual set values are operated as 6-stage values of “0” to “5” 
Within the control unit. Also, as mentioned above, the 
indicating random number generator 45 generates 32 ran 
dom numbers. 

[0104] For selecting ?ash patterns (light-emitting patterns 
of the reel lamps 44), the sum value obtained by adding the 
set value set by the setting sWitch 46 and the random number 
value generated by the indicating random number generator 
45 together is used. Namely, ?ash pattern 1 is used When the 
sum value is less than “18,” Whereas ?ash pattern 2 is used 
When the sum value is “18” or greater. 

[0105] The minimum and maximum values of the sum 
value become smaller as the set value used as a reference is 
smaller, and become greater as the reference set value is 
greater. In other Words, the minimum and maximum values 
become smaller as the probability of occurrence of big 
bonus games is loWer, and become greater as the probability 
of occurrence of big bonus games is higher. 

[0106] Hence, as the probability of occurrence of big 
bonus games is loWer, the frequency of occurrence of ?ash 
pattern 1 becomes higher and the frequency of occurrence of 
?ash pattern 2 becomes loWer; Whereas, as the probability of 
occurrence of big bonus games is higher, the frequency of 
occurrence of ?ash pattern 2 becomes higher and the fre 
quency of occurrence of ?ash pattern 1 becomes loWer. 

[0107] Selecting ratios of ?ash pattern 1 and ?ash pattern 
2 are as shoWn in the loWer part of FIG. 4. For example, 
their ratio is 18:14 in the setting 1 in Which the probability 
of occurrence of big bonus games is the loWest, so that the 
selecting ratio of ?ash pattern 2 is 0.7778; Whereas their 
ratio is 13:19 in the setting 6 in Which the probability of 
occurrence of big bonus games is the highest, so that the 
selecting ratio of ?ash pattern 2 is 1.4615. 

[0108] Thus, When the sum value of the set value and 
random number value is used for selecting ?ash patterns, the 
estimation of probability of occurrence of big bonus games 
can roughly be indicated. Namely, the player can determine 
that there is a strong possibility of the probability of occur 
rence of big bonus games being set loWer When the ?ash 
pattern 1 appears more often than the ?ash pattern 2, and that 
there is a strong possibility of the probability of occurrence 
of big bonus games being set higher When the ?ash pattern 
2 appears more often than the ?ash pattern 1. 

[0109] In the above-mentioned ?ash pattern 1, as shoWn in 
FIG. 5, the reel lamps 44 are blinked in six stages, such that 
all the reel lamps 44 (Z1 to Z9) are turned off in the ?rst and 
second stages; ?ve reel lamps 44 (Z1, Z4, Z7, Z8, Z9) in total 
consisting of the upper, middle, and loWer ones in the left 
reel 5a, the loWer one in the center reel 5b, and the loWer one 
in the right reel 5c are lit so as to represent an L-shape in the 
third and fourth stages; and all the reel lamps 44 (Z1 to Z9) 
are turned off again in the ?fth and sixth stages. 

[0110] Here, the L-shape represented in the third and 
fourth stages indicates that the probability of occurrence of 
big bonus games is loW. Each stage lasts 103.40 ms, for 
example. 

[0111] In the above-mentioned ?ash pattern 2, as shoWn in 
FIG. 6, the reel lamps 44 are blinked in six stages, such that 
all the reel lamps 44 (Z1 to Z9) are turned off in the ?rst and 
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second stages; seven reel lamps 44 (Z1, Z3, Z4, Z5, Z6, Z7, Z9) 
in total consisting of the upper, middle, and loWer ones in the 
left reel 5a, the middle one in the center reel 5b, and the 
upper, middle, and loWer ones in the right reel 5c are lit so 
as to represent an H-shape in the third and fourth stages; and 
all the reel lamps 44 (Z1 to Z9) are turned off again in the ?fth 
and sixth stages. 

[0112] Here, the H-shape represented in the third and 
fourth stages indicates that the probability of occurrence of 
big bonus games is high. Each stage lasts 103.40 ms, for 
example. 
[0113] Without being restricted to those mentioned above, 
the ?ash patterns may have other modes. For example, the 
reel lamps 44 (Z1 to Z9) to be lit may have different positions 
so as to represent other letters, and their lighting timings 
may be changed as Well. 

[0114] With reference to FIGS. 7 and 8, the control 
processing in the slot machine 1 Will noW be explained. 

[0115] The slot machine 1 can start a game When game 
medals are inserted into the medal insertion slot 11 or the bet 
sWitch 12 or the max bet sWitch 13 is operated so that game 
medals are accepted Within a credit range. Here, When the 
start sWitch 16 is operated, all the reels 5a to Sc start rotating, 
Whereby a plurality of symbols are displayed Within the 
display WindoWs 4a to 4c as being moved at a high speed. 

[0116] Then, as shoWn in FIG. 7, When the stop sWitches 
17a to 17c are operated after each reel 5a to Sc reaches a 
predetermined rotating speed, reel stop control processing 
(S1) for stopping rotating the respective reels 5a to Sc 
corresponding to the operated stop sWitches 17a to 17c is 
carried out. 

[0117] Subsequently, reel lamp demo selection processing 
in a normal game (S2) is carried out, so as to select the 
light-emitting pattern of the reel lamps 44 in the normal 
game. Then, setting processing after stopping the reels (S3) 
is carried out, so as to set the states of the reels 5a to Sc after 
stopping the reels. Thereafter, Winning query processing 
(S4) is carried out, so as to determine Whether the combi 
nation of the symbols stopped on an effective Winning line 
constitutes a Winning mode or not. 

[0118] Further, it is determined Whether any Winning 
mode of a big bonus game is attained or not (S5). If a 
Winning mode of a big bonus game is attained, then reel 
lamp demo selection processing at the time of a big bonus 
game (S6), Which Will be explained later in detail, is carried 
out, and Winning check medal payout processing (S7) is 
performed thereafter, so as to pay out a predetermined 
number of game medals corresponding to each Winning 
mode. 

[0119] If no Winning mode of a big bonus game is attained, 
on the other hand, then the reel lamp demo selection 
processing at the time of a big bonus game (S6) is skipped. 

[0120] Then, it is determined Whether or not a big bonus 
game or a regular bonus game is being performed or not 
(S8). If the big bonus game or regular bonus game is being 
performed, then Winning check processing in the respective 
game (S9) is carried out, so as to pay out a predetermined 
number of game medals at the time of Winning. 

[0121] Though not depicted, after predetermined post 
processing operations and the like are carried out subsequent 
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thereto, the above-mentioned processing operations (S1) to 
(S9) are repeated, so as to control games in the slot machine 

[0122] In the above-mentioned reel lamp demo selection 
processing at the time of a big bonus game (S6), as shoWn 
in FIG. 8, the set value set by the setting sWitch 46 and the 
random value generated by the indicating random number 
generator 45 are added together (S61), and then a reel lamp 
demo table storing the light-emitting patterns of the reel 
lamps 44 is initialiZed (S62). 

[0123] Here, it is determined Whether the sum value of the 
set value and the random number value is at least “18” or not 
(S63). If the sum value is at least “18,” then “1” is added to 
the initial value of the reel lamp demo table (S64), and the 
reel lamp demo corresponding to the resulting value of the 
reel lamp demo table is carried out (S65). 

[0124] Namely, if the sum value is less than “18,” then the 
initial value of the reel lamp demo table is used, Whereby the 
reel lamps 44 are blinked in the ?ash pattern 1. If the sum 
value is at least “18,” then the value obtained by adding “1” 
to the initial value of the reel demo table is used, Whereby 
the reel lamps 44 are blinked in the ?ash pattern 2. 

[0125] Second Embodiment of Control Processing 

[0126] In the folloWing, a second embodiment in Which 
Winning sounds of a big bonus game generated from the 
speaker 21 are changed so as to indicate the probability of 
occurrence of special games Will be explained. 

[0127] FIG. 9 is a conceptual vieW of a refresh register, 
FIG. 10 is a ?oWchart shoWing the procedure of a process 
of selecting Winning sounds of the big bonus game, and 
FIG. 11 is an explanatory vieW of sound outputting condi 
tions for the sound effects of the big bonus game. Also, FIG. 
12 is a ?oWchart shoWing the details of Winning check 
processing for big bonus games and regular bonus games, 
and FIG. 13 is a timing chart shoWing a timing at Which the 
sound effects of the big bonus game are generated. 

[0128] The indicating random number generator 45 for 
generating the random numbers used in the second embodi 
ment is constituted by a refresh register having 8 bits from 
“0” to “7” as shoWn in FIG. 9, from Which 3 bits from “0” 
to “2” are used for generating 8 random numbers from “0” 
to “7” employed as random number 1, Whereas 1 bit of “3” 
is used for generating “0” or “1” employed as random 
number 2. 

[0129] Thus generated random numbers 1 and 2 are used 
for sampling, While each employing one value as a Winning 
value. Namely, the probability of Winning is 1/8 in the 
random number 1, and 1/2 in the random number 2. 

[0130] Without being restricted to those mentioned above, 
the random numbers and Winning values generated in the 
indicating random number generator 45 can appropriately be 
changed according to the number of stages in the set value 
and the like. 

[0131] For selecting the Winning sounds of big bonus 
games generated from the speaker 21, the set value set by the 
setting sWitch 46 and the random number value generated by 
the indicating random number generator 45 are used. 

[0132] Speci?cally, as shoWn in FIG. 10, it is initially 
determined Whether the set value set by the setting sWitch 46 
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is an odd number or even number (S10). If the set value is 
an odd number here, then it is determined Whether the 
random number 1 is Winning or not (S11). If the random 
number 1 is Winning, then Winning sound 1 is generated 
from the speaker 21 (S12). 

[0133] If the random number 1 is not Winning, then it is 
further determined Whether the random number 2 is Winning 
or not (S13). If the random number 2 is Winning here, then 
Winning sound 3 is generated from the speaker 21 (S14). If 
the random number 2 is not Winning, then Winning sound 2 
is generated from the speaker 21 (S15). 

[0134] If the set value is an even number in the above 
mentioned determination processing of the set value (S10), 
then it is determined Whether the random number 1 is 
Winning or not (S16). If the random number 1 is Winning, 
then the Winning sound 2 is generated from the speaker 21 
(S15). If the random number 1 is not Winning, then it is 
further determined Whether the random number 2 is Winning 
or not (S17). If the random number 2 is Winning here, then 
the Winning sound 3 is generated from the speaker 21 (S14). 
If the random number 2 is not Winning, then the Winning 
sound 2 is generated from the speaker 21 (S15). 

[0135] As each of the above-mentioned determination 
processing operations is carried out, the Winning sounds 1 to 
3 are selected, Whereby three different kinds of Winning 
sounds are generated from the speaker 21. 

[0136] The above-mentioned selecting operations of Win 
ning sounds Will be explained in further detail With reference 
to FIG. 11. 

[0137] As explained in the ?rst embodiment as Well, the 
probability of occurrence of big bonus games in the slot 
machine 1 can be set by the setting sWitch 46, for example, 
in six stages Within the range of 1/240 to 1/300. Also, the 
probability of the occurrence of big bonus games is the 
loWest in the setting 1 and successively increases through 
the settings 2, 3, 4, and 5, and is the highest in the setting 6. 

[0138] The relationships among the set value, the Winning 
and losing of random numbers 1 and 2, and the Winning 
sounds 1 to 3 are as shoWn in FIG. 11. In this case, the 
settings 1, 3, and 5 are odd number set values, Whereas the 
settings 2, 4, and 6 are even number set values. 

[0139] As shoWn in FIG. 11, the Winning sound 1 is 
generated only When the set value is an odd number. 
Consequently, if the Winning sound 1 is generated, then it 
can be seen that one of the settings 1, 3, and 5 is set, Which 
is not the setting 6 With the highest probability of occurrence 
of big bonus games at least. 

[0140] If the Winning sound 2 is generated, then the 
probability of the set value being an odd number is 7/16, 
Whereas the probability of the set value being an even 
number is 2/16+7/ 16=9/ 16. Therefore, it can be seen that the 
probability of the setting 2, 4, or 6 being selected is slightly 
higher than the probability of the setting 1, 3, or 5 being 
selected, i.e., there is a possibility that the probability of 
occurrence of big bonus games is slightly higher than the 
average value. 

[0141] If the Winning sound 3 is generated, then the 
probability of the set value being an odd number is 7/16, 
Whereas the probability of the set value being an even 
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number is 7/16. Therefore, it cannot be seen Whether one of 
the settings 1, 3, and 5 or one of the settings 2, 4, and 6 is 
selected. 

[0142] Thus, When the set value and random number value 
are used for selecting the Winning sounds of big bonus 
games, the estimation of probability of occurrence of big 
bonus games can roughly be indicated. 

[0143] Of the control processing in the slot machine 1, 
Winning check processing for big bonus games and regular 
bonus games (S9) Will noW be explained With reference to 
FIG. 12. 

[0144] Since the outline of the main routine of the control 
processing in the slot machine 1 is similar to the control 
processing in the ?rst embodiment shoWn in FIG. 7, it Will 
not be explained here. 

[0145] Namely, in the control processing in the second 
embodiment, as in the control processing shoWn in FIG. 7, 
operations from the reel stop control processing (S1) to the 
Winning check processing for big bonus games and regular 
bonus games (S9) are carried out, predetermined post 
processing operations and the like are carried out subsequent 
thereto, and then the above-mentioned processing operations 
(S1) to (S9) are repeated, so as to control games in the slot 
machine 1. 

[0146] In the Winning check processing for big bonus 
games and regular bonus games (S9), as shoWn in FIG. 12, 
it is initially determined Whether any Winning mode of a big 
bonus game is attained or not (S91). If a Winning mode of 
a big bonus game is attained, then the Winning sound 1 for 
big bonus games is set (S92). 

[0147] Subsequently, the set value set by the setting sWitch 
46 and Whether the random numbers 1 and 2 generated by 
the indicating random number generator 45 is Winning or not 
are determined, so as to select the Winning sounds (S93 to 

S98). 
[0148] Namely, determination processing of the set value 
(odd number) and the Winning of random number 1 (S93) is 
carried out. If the set value set by the setting sWitch 46 is an 
odd number and the random number 1 generated by the 
indicating random number generator 45 is Winning, then the 
Winning sound 1 set by the Winning sound 1 setting pro 
cessing (S92) is generated from the speaker 21 (S98), and 
the process returns to the main routine. 

[0149] If it is determined that a mode other than that 
mentioned above is attained in the determination processing 
of the set value (odd number) and the Winning of random 
number 1 (S93), then the Winning sound 2 is set (S94). 

[0150] Subsequently, determination processing of the set 
value (even number) and the Winning of random number 1 
(S95), and determination processing of the Winning of 
random number 2 (S96) are carried out in series. If the set 
value set by the setting sWitch 46 is an even number While 
the random number 1 generated by the indicating random 
number generator 45 is Winning, or if the random number 2 
generated by the indicating random number generator 45 is 
not Winning While in a mode other than that mentioned 
above, then the Winning sound 2 set in the Winning sound 2 
set processing (S94) is generated from the speaker 21 (S98), 
and the process returns to the main routine. 








