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(54) GAME MACHINE WITH PHYSICAL LOTTERY MECHANISM

(57) There is provided a game machine capable of
reflecting appropriately dispersion of lottery probabilities
existing in a physical lottery system in control of a payout
ratio.

A game machine comprises a physical lottery sys-
tem SA and a control unit 150, the physical lottery system
SA imparting a physical motion to a ball B on a bingo
stage 30 having a plurality of wining prize pockets 32a,
33a corresponded to at least one option respectively,
and determining a selected option depending on which
of the winning prize pockets 32a, 33a the ball B has been
taken in; the control unit 150 executing a predetermined
game in association with the lottery result by the physical
lottery system SA and delivering to a player amusement
value of the amount depending on the game result,
wherein a probability to select each option is calculated
based on the lottery result within a predetermined sam-
pling period, and in reference to the calculated probabil-
ities the payout rate of amusement value in the game is

controlled.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a game ma-
chine with physical lottery system where at least one op-
tion is selected from a plurality of options by utilizing a
physical motion of a medium for lottery.

BACKGROUND ART

[0002] There is known a game machine having a phys-
ical lottery system and a game execution device. The
physical lottery system brings the medium for lottery such
as a ball or the like into at least one of medium take
portions while imparting the medium for lottery a physical
motion on a lottery board, and it is recognized that the
option corresponding to the medium take portion which
has taken the medium for lottery is selected. The game
execution device executes a predetermined game in as-
sociation with the lottery result in the physical lottery sys-
tem, and delivers to a player, amusement value the
amount of which depends on a game result. As to this
type game machine, by utilizing the physical lottery sys-
tem, the game machine’s intentional operation to the lot-
tery probability of each options is difficult, and thereby
the equitableness of game is maintained. Moreover, by
giving uniqueness to exterior-appearance elements such
as size and design of the physical lottery system, it is
possible to enhance the player’s eye-catch effect for the
game machine. Therefore, especially in a category of
game machine for commercial use to which the eye-catch
effect is required, an example where this type of physical
lottery system is installed is often seen.

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] By the way, in the above mentioned physical
lottery system, lottery probability of each option is not
always equal to each other by a mechanical error. There-
fore, there are sometimes existed an option which is easy
to be selected and an option which is not easy to be
selected. When the dispersion of lottery probability is not
taken into account, a bias of a win probability in the game
executed in association with the lottery result happens,
and it could happen that unexpected affections are given
to the control of payout rate of amusement value.
[0004] Then, the present invention aims to reflect ap-
propriately the dispersion of lottery probabilities which
appear in the physical lottery system in control of the
payout rate.

MEANS FOR SOLVING THE PROBLEM

[0005] The present invention solves the above men-
tioned problems by the following game machine: a game

machine comprises a physical lottery system for select-
ing at least one option from a plurality of options by uti-
lizing physical motions of a medium for lottery; and a
game execution device for executing a predetermined
game in association with a lottery result of the physical
lottery system, and delivering to a player, amusement
value, the amount of which depends on a result of the
game, wherein the game machine further comprising a
probability calculation device for calculating a probability
to select each option based on a lottery result within a
predetermine sampling period; and a payout rate control
device for controlling a payout rate of the amusement
value in the game in reference to the probability calcu-
lated by the probability calculation device.
[0006] According to the game machine of the present
invention, the probability that each option is selected
based on the lottery result within a predetermined period
is calculated, and thereby it is possible to grasp statisti-
cally the dispersion of lottery probabilities existing in the
physical lottery system. Then, the payout rate is control-
led in reference to the calculated lottery probabilities.
Thereby, it is possible to avoid a case that the dispersion
of lottery probabilities give unexpected affection to the
payout rate, and to make the dispersion of lottery prob-
abilities reflect appropriately in control of payout rate.
[0007] In one embodiment of the game machine of the
present invention, the game execution device may be
configured so that a pattern arrangement area is gener-
ated virtually, where a plurality of patterns are arranged
in a predetermined alignment, each of the plurality of pat-
terns corresponding to each of the plurality of options in
the physical lottery system, and in a case that a prede-
termined win arrangement is formed by the plurality of
patterns in the pattern arrangement area, each of the
plurality of patterns corresponds to each of the plurality
of options selected through plural lotteries in the lottery
system, the amusement value is delivered to the player.
According to this embodiment, in the case that the win
arrangement is formed by the patterns corresponding to
the selected options, the amusement value is delivered.
Then, the dispersion of lottery probabilities of options is
reflected in control of the arrangement of the patterns or
the amount of amusement value to be delivered to the
formation of win arrangement. Thereby, it is possible to
realize the control of payout rate reflecting the dispersion
of lottery probabilities.
[0008] In the above embodiment, the payout rate con-
trol device may control the payout rate by changing the
alignment of patterns in the pattern arrangement area
based on the calculated probability. In this case, if the
dispersion of probabilities that each option is selected
exists, the probability that the win arrangement is estab-
lished in the pattern arrangement area changes depend-
ing on the dispersion of lottery probabilities of options.
Accordingly, by setting the arrangement of patterns so
that it becomes easy to establish the win arrangement,
or by operating the arrangement of patterns so that it
becomes difficult to establish the win arrangement, the
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probability that the amusement value is delivered with
the establishment of win arrangement is made to change,
and thereby control the payout rate. Moreover, the payout
rate control device may change the alignment of the pat-
terns so that a difference between an actual value of the
payout rate and a target value of the payout rate is re-
duced. As this, in the case the arrangement of patterns
is changed, it is possible to control the payout rate to
approach the target value earlier.
[0009] In one embodiment of the game machine of the
present invention, the game execution device may virtu-
ally generate as the pattern arrangement area, a bingo
card where the patterns are aligned in a matrix shape,
in which the number of patterns in a longitudinal direction
is the same number of patterns in a lateral direction, and
in a case that all patterns on any one of lines in the lon-
gitudinal direction, the lateral direction, and a diagonal
direction correspond to the options selected by the phys-
ical lottery system, it may be recognized that the win ar-
rangement has been formed and the delivery of the
amusement value is executed. According to this embod-
iment, in the case that the options corresponding to all
of line of patterns in the longitudinal direction, in the lateral
direction, or the diagonal direction of the bingo card are
selected by the lottery system, it is recognized that the
win arrangement is established, and the amusement val-
ue is delivered. In this case, if the dispersion of probabil-
ities that each option is selected exists, depending on
the contents of the combination of the patterns aligned
on one line, the probability that the win arrangement is
established on the line changes. Accordingly, by operat-
ing the arrangement of the patterns, it is possible to con-
trol the payout rate.
[0010] In the embodiment where a bingo card is gen-
erated, the payout rate control device may control the
payout rate, in a case that the win arrangement has been
formed, by changing the arrangement of patterns includ-
ed in the win arrangement based on the probability cal-
culated by the probability calculation device as to each
of the options corresponding to the patterns included in
the win arrangement. According to this embodiment, the
payout rate can be controlled only by performing an easy
operation to change the arrangement of patterns at each
time when the win arrangement is established.
[0011] Moreover, in the embodiment where the ar-
rangement of patterns changes, the payout rate control
device, in a case that the actual value of the payout rate
is lower than the target value of the payout rate, may
change the arrangement of patterns so that the pattern
corresponding to the option the win probability of which
is relatively higher is arranged at a center of the win ar-
rangement, and in a case that the actual value of the
payout rate is higher than the target value of the payout
rate, may change the arrangement of patterns so that
the pattern corresponding to the option the win probability
of which is relatively lower is arranged at a center of the
win arrangement. In the bingo card, the pattern disposed
at the center of the bingo card is included in any one of

lines in the longitudinal, in the lateral direction, and the
diagonal direction. Accordingly, when the pattern corre-
sponding to the option which has a high lottery probability
is disposed at the center of the card, the probability to
establish the winning arrangement heightens, and when
the pattern corresponding to the option which has a low
lottery probability is disposed a the center of the card,
the probability to establish the winning arrangement low-
er. Accordingly, in a case that the actual value of the
payout rate is lower than the target value, if the pattern
corresponding to the option having a high lottery proba-
bility is disposed preferentially at the center of the line
where the win arrangement has been established, the
pattern corresponding to the option which has a high lot-
tery probability is disposed at the center of the card, and
the probability to establish the win arrangement height-
ens. Thereby, it is possible to heighten earlier the payout
rate toward the target value. On the other hand, in a case
that the actual value of the payout rate is higher than the
the target value, if the pattern corresponding to the option
having a low lottery probability is disposed preferentially
at the center of the line where the win arrangement has
been established, the pattern corresponding to the option
which has a low lottery probability is disposed at the cent-
er of the card, and the probability to establish the win
arrangement lowers. Thereby, it is possible to lower ear-
lier the payout rate toward the target value.

EFFECT OF THE INVENTION

[0012] As mentioned above, according to the game
machine of the present invention, by calculating each
probability to select each option based on the lottery re-
sult within a predetermined sampling period, the disper-
sion of lottery probabilities existing in the physical lottery
system is grasped statistically. Then, by controlling the
payout rate in reference to the calculated lottery proba-
bilities, it is possible to avoid a possibility that the disper-
sion of lottery probabilities gives unexpected affection to
the payout rate. Accordingly, it is possible to reflect ap-
propriately the dispersion of lottery probabilities existing
in the physical lottery system in control of the payout rate
of the amusement value.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

[FIG. 1] A diagram showing a schematic configura-
tion of a game machine according to one embodi-
ment of the present invention.
[FIG. 2] A perspective view showing a satellite unit
and a station unit combined therewith.
[FIG. 3] A diagram showing a flow of medals in the
station unit.
[FIG. 4] A diagram showing a flow of a ball in the
station unit.
[FIG. 5] A perspective view showing a center unit.
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[FIG.6] A block diagram showing a schematic con-
figuration of a control system in the game machine.
[FIG.7] A flow chart of processing that the host con-
trol unit and the station control unit execute for man-
aging the payout rate.
[FIG.8] A flow chart of a game basic control routine
that the station control unit executes in response to
the drop of medals.
[FIG.9] A diagram showing a game picture displayed
on the monitor of the station unit.
[FIG. 10] A diagram showing a details of a bingo
game portion provided in the game picture shown in
FIG. 9.
[FIG. 11] A flow chart of a satellite lottery routine that
the satellite control unit executes.
[FIG. 12] A flow chart of a win probability determina-
tion routine that the host control unit executes.
[FIG. 13] A diagram showing number of wins data
that the host control unit holes.
[FIG. 14] A flow chart of a bingo routine that the sta-
tion control unit executes in response to the notifi-
cation of the result of a satellite lottery.
[FIG. 15] A diagram for explaining a way of changing
arrangement of numerals on a win line in the bingo
game.
[FIG. 16] A flow chart of a center lottery control rou-
tine that the center control unit executes.
[FIG. 17] A flow chart of a grand slot lottery control
routine that the host control unit executes.
[FIG. 18] A flow chart of a premier mode routine that
the station control unit executes instead of the game
basic control routine.
[FIG. 19] A diagram showing a schematic game pic-
ture displayed on a monitor of the station.
[FIG. 20] A flow chart of a premier mode termination
control that the station control unit executes for de-
termining the termination of the premier mode.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] Using FIG. 1 to FIG. 5, the outline of configura-
tion of the game machine G according to the present
invention will be described. The game machine G has a
center unit CN, four satellite units SA, and 16 station units
ST. Each of the satellite units SA is disposed below the
center unit CN so as to surround the center unit CN. At
the surround of each satellite unit SA, 4 of the station
units ST are disposed. Namely, the game machine G is
configured so that the center unit CN is disposed at the
center, 4 of the satellite units SA are disposed around
the center unit CN, and additionally, 4 of the station units
ST are disposed around each of the satellite units SA. In
the station unit ST, a so-called pusher game utilizing
medals as the amusement media, and a digital lottery
game associated with the pusher game are performed
respectively. In the satellite unit SA, a satellite lottery is
performed in association with the game result of the dig-
ital lottery game in the station unit ST. In the center unit

CN, a center lottery or a grand slot lottery is performed
as a center game, in association with the game result of
the digital lottery game at the station unit ST or the lottery
result of the satellite lottery at the satellite unite SA.
[0015] FIG. 2 shows one satellite unit SA and one sta-
tion unit AT which is combined with the satellite unit SA.
The station unit ST comprises a pair of right and left op-
eration portions 10 where operations relating to the game
are performed by the player, a play field portion 12 where
the pusher game is performed, a medal delivery portion
13 where to deliver medals M as a first game medium to
the play filed portion 12, a ball drop portion 14 where to
drop a ball as a second game medium into the play field
portion 12, a ball transfer portion 15 where to transfer the
ball B to the satellite unit SA, and a station monitor 16
where to display a game picture or the like. The play field
portion 12 has a main table 20 and a sub table 32 where
to store the medals M, and further has pusher tables 22,
23 sliding forwardly and backwardly on the tables 20, 21
respectively. The medals M are stored so that the main
table 20 and the sub table 21 are paved by the medals
M. The play field portion 12 is shielded to the outside by
being surrounded with a partition wall such as a trans-
parent board.
[0016] With reference to FIG. 3, the outline of flow of
medals M at the station unit ST will be described. When
the medals M is dropped by the player from a medal slot
(not figured) mounted in the operation portion 10, and
the medals M fall down to any one of medal hoppers 13a
of the medal deliver portion 13 via a medal shoot 17.
Prior to the medal drop by the player, medals M have
been delivered to both medal ejection portions 18 dis-
posed at right and left sides of the station unit ST, and
the medals M have been held in both of the medal ejection
portions 18 for dropping to the play field portion 12. The
medals M held in the medal ejection portion 18 are trans-
ferred to a medal shoot 19 at the timing simultaneously
with the timing when the medals M are dropped by the
player, and the medals M are dropped onto the sub table
21 from the medal shoot 19. Additionally, the direction of
the shoot 19 can be changed in a right-left direction by
operating levers 10a mounted on right and left sides of
the operation portion 10.
[0017] The medals M which are dropped in the play
field portion 12 falls down on the sub table 21. Then, the
medals M accumulate on the sub table 21 or roll down
to the main table 20 from the sub table 21. The medals
M accumulated on the sub table 21 are pushed forward
(i.e. the side of player) by a reciprocal motion of the push-
er table 23. Thereby, the medals M are pushed out of the
front edge of the sub table 21, and the pushed out medals
M slide off on a slope portion 24 to move to the main
table 20, and are accumulated there. The medals M ac-
cumulated on the main table 20 are pushed forward by
a reciprocal motion of the pusher table 22. Thereby, the
medals M fall down to the surround of the main table 20.
The medals M which has fallen down are collected in a
lift up hopper 25 shown in FIG. 2. Then, the medals M,

5 6



EP 1 985 337 A1

5

5

10

15

20

25

30

35

40

45

50

55

the number of which is the same as the number of medals
M having fallen down from the front edge of the main
table 20 are delivered to the medal deliver portion 11
disposed between the operation portions 10 from the lift
up hopper 25 as the medals the player obtains. As the
medals M which are delivered to a place disposed at the
outside of the partition wall covering the play field portion
12, it is possible for the player to accept the medals M.
[0018] Returning to FIG.2, in the slope portion 24, a
plurality of openings 24a, 24b, and 24c are provided as
a checker where the medals M pass through (fall down).
When the medals M on the way to slide down on the
slope portion 24 fall down to any one of the opening 24a,
24b and 24c, a not figured sensor detects that the medals
M have passed through, and the detection signal is used
as a trigger that the digital lottery game starts at the sta-
tion monitor 16. The digital lottery game is one of slot
games competing whether a combination of three pat-
terns (pictures, signs, numerals or the like) displayed in
a row on the station monitor 16 is equal to the predeter-
mined win hands or not. "Ball" is prepared as one of the
win hands in the digital lottery game. For example, if 3
of pictures of ball are aligned, the player wins the win
hand of "ball". If the player wins this hand, the ball B is
dropped onto the main table 20 from the ball drop portion
14. It will be described later that the ball B is provided to
the ball drop portion 14. Additionally, in the present em-
bodiment, different kinds of balls, one is a normal ball B1
and another one is a special ball B2, are prepared as the
ball B. However, in a case that it is not needed to dis-
criminate them, both of them are referred to as the ball B.
[0019] The ball B dropped onto the main table 20 is
gradually pushed out toward the front side of the main
table 20 together with the medals M by the reciprocal
motion of the pusher table 22. When the ball B falls down
from the front edge of the main table 20, the ball B which
has fallen down is transferred to the satellite unit SA by
the ball transfer portion 15. FIG. 4 shows a transfer route
of the ball B provided by the ball transfer portion 15. The
ball B which has fallen down from the main table 20 is
taken in a ball lifter 27 via a ball duct 26. The ball lifter
27 transfers the taken ball B up to the end (the top) of
slope 28 while lifting the ball B along with the slope 28.
At the satellite unit SA, the satellite lottery is performed
with the ball B transferred up to the end of the slope 28.
[0020] As shown in FIG. 2, the satellite unit SA com-
prises a bingo stage 30, a ball carrier 40 mounted to the
outer circumference of the bingo stage 30, a pair of ball
provision systems 50A, 50B disposed to the periphery of
the bingo stage 30, and a pair of ball drop system 60A,
60B disposed across the bingo stage 30 from the ball
provision system 50A, 50B. The bingo stage 30 is rotated
in one direction around a vertical direction axis as a center
by a not-figured drive system. The upper surface of the
bingo stage 30 is divided into an outer circumference
portion 32A and an inner circumference portion 32B by
a fence 31 in the shape of ring. In each of the portions
32A, 32B, a winning prize pocket 32a, 33a in the shape

of round having a diameter to the extent that the ball B
can pass through, is mounted so that the winning prize
pocket 32a, 33a penetrates the bingo stage 30. In the
outer circumference portion 32A, 10 of the winning prize
pockets 32a are provided, and in the inner circumference
portion 32B, 5 of the winning prize pockets 33a are pro-
vided. To the winning prize pockets 32a, 33a, the num-
bers or the patterns to be the options in the satellite lottery
are assigned respectively. To the winning prize pockets
32a in the outer circumference portion 32A, the numerals
1 to 9 and the letters of "JP chance" are assigned re-
spectively. Additionally, "JP" in this description is used
as abbreviation for a jack pot, that is, a big win. On the
other hand, to each of the three winning prize pockets
33a in the inner circumference portion 32B, each 3 nu-
merals of 1 to 9, appropriately combined, are assigned.
To each of the remains of 2 winning prize pockets 33a,
the letters "JP chance" are assigned.
[0021] The ball carrier 40 is capable of moving along
with the outer circumference of the bingo stage 30. The
ball carrier 40 transfers the ball B from the ball provision
system 50A, 50B to the ball drop portion 14 of each sta-
tion unit ST, and transfers the ball B from the ball transfer
portion 15 of each station unit ST to the ball provision
system 60A, 60B. To each lower portion of the ball pro-
vision systems 50A, 50B, the ball B has passed through
the winning prize pockets 32a, 33a is selectively guided
depending on the kind of the ball B. For example, the
normal ball B1 is guided to the ball provision system 50A,
and the special ball B2 is guided to the ball provision
system 50B. The ball provision system 50A, 50B takes
the guided ball B in a screw feeder 51 to transfer the ball
B upward, and delivers the ball B reaching the top of the
screw feeder 51 from the ejection portion 52 one by one.
The ball carrier 40 moves to just below the ejection por-
tion 52 in liaison with the delivery of the ball B from the
ejection portion 52, thereby the ball B to be ejected from
the ball ejection portion 52 are passed to a fork 41 of the
ball carrier 40. The ball carrier 40 which has received the
ball B from the ball provision system 50A, 50B moves
along with the outer circumference of the bingo stage 30
up to the ball drop portion 14 of the station unit ST where
the ball B should be transferred. After that, the carrier 40,
by inclining the fork 41 outward, delivers the ball B to the
top of the slope 14a of the ball drop portion 14. The de-
livered ball B slopes down through the slope 14a, and,
via a drop position selection system 14b, is dropped at
a arbitrary position on the main table 20.
[0022] On the other hand, in a case that the ball B is
transferred to the ball transfer portion 15 of the station
unit ST, the ball carrier 40 moves to the inner side of the
slope 28 of the ball transfer portion 15 where the ball B
has been transferred and receives the ball B from the
slope 28. And then, the ball carrier 40 transfers the ball
B to the position of the ball drop system 60A or 60B. It is
associated with the kind of ball B which one of the ball
drop systems 60A or 60B the ball carrier 40 transfers the
ball B to. For example, in a case of the normal ball B1,
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the ball carrier 40 transfers the ball B1 to the ball drop
system 60A, while in a case of the special ball B2, the
ball carrier 40 transfers the ball B2 to the ball drop system
60B.
[0023] Each of the ball drop systems 60A, 60B has a
ball lifter 61 and a ball guide 62. The ball lifter 61 is ca-
pable of performing a reciprocal motion in an up and down
direction. In a case that the normal ball B1 is transferred
to a ball drop system 60A from the ball carrier 40, the
ball lifter 61 of the ball drop system 60A gets lower. After
that, the fork 41 of the ball carrier 40 is inclined to the
side of ball lifter 61, and the ball B1 is passed from the
ball carrier 40 to the ball lifter 61. The ball lifter 61 having
received the ball B1 gets up to the top of the ball guide
62. After that, the ball lifter 61 is inclined so that a down
slope is formed to the ball guide 62. Thereby, the normal
ball B1 is passed to the ball guide 62. The normal ball
passed to the ball guide 62 is dropped in the outer cir-
cumference 32 of the bingo stage 30 from the top of the
ball guide 62. In a case that the special ball B2 is trans-
ferred to the ball drop system 60B from the ball carrier
40, the ball lifter 61 of the ball drop system 60B gets
lower, and the ball B2 is passed from the ball carrier 40
to the ball lifter 61. After that, the ball lifter 61 operates
in a similar way to the ball drop system 60A to pass the
special ball B2 to the ball guide 62 of the ball drop system
60B. The special ball B2 passed to the ball guide 62 is
dropped to the inner circumference portion 33 of the bin-
go stage 30 from the top of the ball guide 62.
[0024] As shown in FIG. 5, the center unit CN com-
prises a center monitor 70, a big roulette 71, and a big-
ball drop system 72. The big roulette 71 is rotated in one
direction at a predetermined speed by a not-figured driv-
ing system. A plurality of winning prize pockets 71a are
provided to the periphery of the big roulette 71. To the
winning prize pockets 71a, number (or number of times)
of medals M and various kinds of game mode are as-
signed as the win hands respectively. When the center
game starts, the big ball 73 for the big roulette is dropped
from the ball drop system 72 to the periphery of the big
roulette 71. The big ball 73 while oscillating along with
the periphery of the big roulette 71 according to the ro-
tation of the big roulette 71, enters in any one of the win-
ning prize pockets 71a. A privilege depending on the win-
ning prize pocket 71a which the big ball 73 has entered,
is given to the player.
[0025] Additionally, to each of the station unit ST, the
satellite unit SA, and the center unit CN, illumination de-
vices and sound devices are mounted as rendering de-
vices for warming up game mood. As the electric light
devices, for example, for the station unit a plurality of
LEDs (light-emitting diodes) are arranged along with a
moving route from the drop of the medals M to the ejection
of medals M to the play field portion 12. In the satellite
unit SA, lamps are mounted to provide from the lower
bingo stage 30, an illumination in the shape of ring around
the rotation axis of the bingo stage 30 as the center. The
winning prize pocket 71a of the big roulette 71 in the

center unit CN is fringed with a plurality of LEDs. As the
sound devices, speakers are provided, effect sounds and
BGM (back ground music) are appropriately outputted
from the speakers. As shown in FIG.1, spacers SP are
provided between each of the satellite units SA of the
game machine G. Below each of the spacers SP, a mov-
ing light L and a speaker for a show time are disposed.
[0026] Next, the configuration of a control system of
the game machine G will be described. As shown in FIG.
6, in the game machine G, as a computer unit to control
operations in the game machine G, there are provided a
host control unit 100, a host PC ("PC" is an abbreviation
of "personal computer) 110, a center PC 120, a center
control unit 130, satellite control unit 140 and station con-
trol unit 150. The satellite control unit 140 is provided to
thesatellite unit SA one by one as a configuration element
of the satellite unit SA. The station control unit 150 is
provided to the station unit ST one by one as a configu-
ration element of the station unit ST. Namely, in the whole
of the game machine G, there are 4 of the satellite control
units 140 and 16 of the station control units 150. These
units 110 to 150 are connected with each other via LAN
cables 160 to communicate information necessary for
controlling various games or lotteries with each other.
Additionally, the LAN cables 160 can be connected in a
manner of so-called a star connection in which some
hubs intervene at appropriate points.
[0027] The host control unit 100 executes an entire
management, a coordinate control and the like of the
game machine G. The host PC 110 controls operations
of a main-body rendering portion 111 of the game ma-
chine G. Rendering devices not included in any one of
the center unit CN, the satellite unit SA, or the station
unit ST, such as the above mentioned moving lights L
and the speakers on the spacers SP, are included in the
main-body rendering portion 111. The center PC 120
controls a display on the center monitor 70.
[0028] The center control unit 130, by operating based
on the state of the center unit CN detected by a sensor
group 131, a center drive portion 132 and a center ren-
dering portion 133, controls execution of the center game
and rendering in the game utilizing the center unit CN.
In the sensor group 131, a win sensor is included, which
detects whether the big ball 73 enters or not in each win-
ning prize pocket 71a of the big roulette 71. For example,
a no-contact switch, or a reflection-type or transmission-
type optical sensor can be employed as the win sensor.
In the center drive portion 132, drive devices such as a
motor for rotating the big roulette 71, actuators for driving
the big ball drop system 72 and the like are included. In
the center rendering portion 133, rendering devices such
as lamps and speakers uniquely provided to the center
unit CN.
[0029] The satellite control unit 40 controls the execu-
tion of the satellite lottery, the transfer of the ball B, and
the rendering of game utilizing the satellite unit SA, by
operating a satellite drive portion 142 and a satellite ren-
dering portion 143 based on the state of the satellite unit

9 10



EP 1 985 337 A1

7

5

10

15

20

25

30

35

40

45

50

55

SA, which is detected by a sensor group 141. In the sen-
sor group 141, a win sensor for detecting whether the
ball B passes or not through each of the winning prize
pockets 32a, 33a of the bingo stage 30, and a carrier
position sensor for detecting the position of the ball carrier
40 in the circumferential direction. A non-contact switch
or a transmission-type or reflection-type optical sensor
can be employed as the win sensor. In the satellite drive
portion 142, drive devices are included, such as a motor
for rotating the bingo stage 30, an actuator for driving the
ball carrier 40 along with the outer circumference of the
bingo stage 30, an actuator for operating the fork 41 of
the ball carrier 40, an actuator for driving the screw feeder
51 and the ball ejection portion 52 or the ball provision
system 50A, 50B respectively, an actuator for driving up-
ward and downward the ball lifter 61 of the ball drop sys-
tem 60A, 60B. In the satellite rendering portion 143, ren-
dering devices such as lamps and speakers uniquely
mounted to the satellite unit SA.
[0030] The station control unit 150 controls the pusher
game and the digital lottery game to be executed at the
station unit ST and the rendering of the games utilizing
the station unit ST, by operating a station drive portion
152 and a station rendering portion 153 based on the
state of the station unit ST detected by a sensor group
151. Additionally, the station control unit 150 controls dis-
play of the station monitor 16. In the sensor group 151,
a medal sensor group with respect to detection of the
medals M, a ball sensor group with respect to detection
of a ball B, and a position sensor group for detecting
position of movable parts such as the lever 10a, and the
pusher tables 22, 23.
[0031] In the medal sensor group, there are included
a medal drop sensor for detecting the drop of medals M
from the medal slot, a medal ejection sensor for detecting
the ejection of medals M from the medal ejection portion
18, a checker sensor for the fall of medals M to the open-
ings 24a to 24c as the checker, fall medal sensor for
detecting the fall of medal M from the front edge of the
main table 20, a medal delivery sensor for detecting the
medal M to be delivered to the medal deliver portion 11
from the lift up hopper 25, and the like. Non-contact
switches, optical sensors, micro switches and the like
can be employed as the above sensors, like the medal
sensors employed to an already-known the medal game
machine. Additionally, in the ball sensor group, there are
included such as a ball drop sensor for detecting the drop
of ball B from the ball drop portion 14, a ball fall sensor
for detecting the ball B falling down from the main table
20 and being transferred to the ball transfer portion 15.
The ball fall sensor further functions as a sensor for dis-
criminating the kind of ball B, that is, whether or not the
ball which has fallen is the normal ball B1 of the special
ball B2. The discrimination of the ball B can be realized
by using a sensor as the ball fall sensor, which outputs
different signal depending on the kind of ball B1, B2. For
example, in a case that one of the balls B1 and B2 is a
resin ball and another one of the balls B1 and B2 is a

metal ball, it is possible to discriminate the kind of balls
B1, B2 with a metal sensor. When the reflectance rate
of the balls B1 and B2 are different from each other, the
reflectance-type optical sensor is employed as the ball
fall sensor. It is possible to discriminate the kind of ball
B according to the strength of output signal from the sen-
sor. By discriminating the kind of ball B with the ball fall
sensor, it is possible to specify the ball drop system 60A,
60B to which the ball carrier 40 should transfer the ball B.
[0032] In the station drive portion 152, there are includ-
ed such as a drive device for each of the medal hopper
13a and the lift up hopper 25, an actuator for realizing
the operation of ejecting the medals of the medal ejection
portion 18, drive devices for reciprocating the pusher ta-
bles 22, 23 such as motors, an actuator for operating the
drop position selection system 14b of the ball drop portion
14, a drive derive for driving the ball lifter 27 of the ball
transfer portion 15 and the like. In the station rendering
portion 153, rendering devices are included such as
lamps and speakers uniquely mounted to the station unit
ST.
[0033] Next will be described various kinds of process-
ing executed by the game machine G, with reference to
FIG. 7 to FIG.20. First, the management of payout rate
in the game machine G will be described. In the game
machine G of the present embodiment, in each station
unit ST, by the station control unit 150, the number of
dropped medals M and the number of delivered medals
M are counted and the payout rate is calculated with an
appropriate period for each station unit ST. When the
number of dropped medals M detected by the medal drop
sensor within a predetermined period for calculation is
referred to as NSTin, and the number of ejected medals
M detected by the medal ejection sensor within the same
period is referred to as NSTout, the percentage of the
value NSTout/NSTin obtained by dividing the later by the
former is calculated. Thereby, it is possible to determine
the payout rate POst in the present state of the station
unit ST within the predetermined period for calculation.
However, in a case that the game machine G has func-
tions for holding the number of medals M charged by the
player as the number of credits, and dropping medals M,
the number of which is withdrawn from the number of
credits, to the play field portion 12 from the medal ejection
portion 18, and executing the addition to the number of
credits for realizing the delivery of medals M, it is neces-
sary to calculate the payout rate POst by adding the
number of medals M to be reduced from the number of
credits to the number of dropped medals NSTin and add-
ing the number of medals M to be added to the number
of credits to the number of delivery medals NSTout.
[0034] In the game machine G of the present embod-
iment, so that the payout rate POst of each of the station
units ST is appropriately equal to each other, the process-
ing shown in FIG. 7 is executed by the linkage of the host
control unit 100 and each of the station control units 150.
Namely, the host control unit 100 executes a routine for
managing an entire payout rate in an appropriate cycle,
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and in synchronism with that, each station control unit
150 executes a routine for managing individual payout
rate. When these routines start, firstly the station control
unit 150 notifies the host control unit 100 of the payout
rate POst calculated in itself at step S11. In response to
this, the host control unit 100 obtains the payout rate
POst of each station unit ST at step S21, and subse-
quently at step S22, calculates an entire payout rate
POall and notifies each station control unit 150 of the
calculation result. The entire payout rate POall, for ex-
ample, can be a simple average of the payout rates POst
of the station units ST.
[0035] The station control unit 150 obtains the payout
rate POall from the host control unit 100 at step S12, and
subsequently at step S13, determines a target payout
rate POsttgt of its own station unit ST based on the dif-
ference between the own payout rate Post and the entire
payout rate POall. In each station control unit 150, a
standard target payout rate is set as a initial value in
advance. Then, each station control unit 150 appropri-
ately adjusts a win probability (a probability of establish-
ing the win hands) of the digital lottery game so that the
payout rate POst calculated in itself is controlled to ap-
proach the initial value of a target payout rate POsttgt.
Moreover, at step S13, in a case that a difference be-
tween the own payout rate POst and the entire payout
rate POall increases beyond an permissible range, so as
to reduce the difference, the station control unit 150 ad-
justs the target payout rate POsttgt. For example, in a
case that the own payout rate POst is higher than the
entire payout rate POall, the target payout rate POsttgt
is set to be lower than the initial value. In this manner,
by changing the target payout rate POsttgt, it is possible
to reduce the dispersion of payout rates POst.
[0036] Next, in reference to FIG. 8, the control of the
game at the station unit ST will be described. At each
station unit ST, while the pusher tables 22, 23 repeat the
reciprocal motion at a predetermined frequency, medals
M are dropped into the play field portion 12 according to
the drop of medals M from the medal slot, and thereby
a medal pusher game is performed. FIG. 8 shows a flow
chart of a game basic control routine executed by the
station control unit 150 in response to the detection of
drop of medals M from the medal slot. In the game basic
control routine shown in FIG. 8, the station control unit
150 firstly executes at step S101, a processing required
to drop the medals M into the play field portion 12. The
flow of medals M at this moment is above mentioned in
reference to FIG. 3.
[0037] At next step S102, the station control unit 150
determines whether or not the medals M have entered
any one of the openings portions 24a to 24c as the the
checker. When the medals M have entered the checker,
the station control unit 150 goes to step S103 to start the
slot lottery of the digital lottery game. Namely, the station
control unit 150 displays the game picture 200 shown in
FIG. 9 on the station monitor 16, and selects by using
random numbers or the like, patterns to be displayed in

each of changeable display portions 201a, 201b, 201c
disposed on a line in the game picture 200. The process
for determining the patterns may be executed based on
a control law of a conventional slot machine. Then, the
selected patterns are displayed, while each of the
changeable display portion 201a, 201b, 201c is given a
predetermined rendering effects (animation and the like).
Note that, the game picture 200 has also a bingo game
portion 210,but this will be described later.
[0038] After the slot lottery ends, the station control
unit 150 goes to step S104 to determine whether or not
the combination of the three patterns determined in the
slot lottery is a losing hand or not. In a case of the losing
hand, the station control unit 150 terminates this routine.
On the other hand, at step S140, in a case of the com-
bination is not the losing hand, namely, in a case of es-
tablishing the win hand in the slot lottery, the station con-
trol unit 150 goes to step S105 and after step S105 to
execute processing appropriate to the kind of win hand.
Namely, the station control unit 150, firstly at step S107,
whether or not a win hand of "ball" is established. In a
case of establishing the win hand of "ball", the station
control unit 150 goes to step S106 to deliver (drop) the
normal ball B1 to the play field portion 12. Namely, the
station control unit 150 requires the delivery of the normal
ball B1 to the satellite control unit 140. In response to the
require, the satellite control unit 140 requires the ball pro-
vision system 50A to eject the normal ball B1 therefrom,
and delivers the ejected ball to the slope 14a of the ball
drop portion 14 by the ball carrier 40. In sync with the
delivery of the normal ball B1, the station control unit 150
operates the drop position selection system 14b of the
ball drop portion 14 to drop the normal ball B1 to an ap-
propriate position in the play field portion 12. When the
drop of the normal ball B1 is accomplished, the station
control unit 150 terminates this routine.
[0039] At step S104, in a case that the win hand of
"ball" is not established, the station control unit 150 goes
to step S107 to determine whether or not the win hand
of "ordinary patterns" in the slot lottery has been estab-
lished. In a case of the win hand of "ordinary patterns",
the station control unit 150 goes to step S108 to execute
processing for providing medals M, the number of which
corresponds to the win hand of "ordinary patterns", to the
play field portion 12 from the medal provision portion 13.
Hereinafter, the delivery of medals M means the delivery
of medals M from the lift up hopper 25 to the medal de-
livery portion 11, and the provision of medals M means
the delivery of medals M from the medal provision portion
13 to the play field portion 12. The provision of medals
M from the medal provision portion 13 may be only a
route through the medal ejection portion 18 and the med-
al shoot 19. However, in a case of delivering a big amount
of medals M to the play field portion 12 at one time, the
medals M may be provided through other routes.
[0040] Subsequently at step S109, the station control
unit 150 sets the mode of slot lottery to an ordinary mode,
and after that terminates this routine. The mode of slot
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lottery will be described. At step S107, in a case that the
win hand of "ordinary patterns" is not established, the
station control unit 150 goes to step S110 to determine
whether or not the win hand of "probability oscillation
patterns" has been established. In a case that the win
hand of "probability oscillation patterns" has been estab-
lished, the station control unit 150 goes to step S111 to
provide the medals M, the number of which corresponds
to the "probability oscillation patterns", to the play field
portion 12. Subsequently at step S112, the station control
unit 150 sets the mode of slot lottery to the probability
oscillation mode, and after that terminates this routine.
The probability oscillation mode is a mode where the
probability of establishing the win hand in the slot lottery
is heightened compared with a normal mode. That is to
say, in a case that the win hand of "probability oscillation
patterns" is established, at step S112, the probability os-
cillation mode is started or the same mode is maintained.
Then, in a case that the win hand of "ordinary patterns"
has been established in the probability oscillation mode,
the probability oscillation mode is terminated by the
processing of stepS109.
[0041] At step S110, in the case that the win hand of
"probability oscillation patterns" is not established, the
station control unit 150 goes to step S113 to determine
whether or not the win hand of "bingo feature" has been
established. In the case that the win hand of "bingo fea-
ture" has been established, the station control unit 150
goes to step S114 to execute a bingo card feature setting
processing. The bingo card feature setting processing is
a processing for changing an expected value of player
with respect to the number of delivering medals M by
changing player’s privilege in a bingo game executed in
combination with the bingo cards 211 displayed on the
bingo game portion 210 shown in FIG. 9. Hereinafter this
point will be described.
[0042] FIG. 10 shows the magnified bingo game por-
tion 210. In the bingo game portion 210, the bingo card
211 is displayed. The bingo card 211 is made up of such
9 boxes as arranged in a matrix shape having 3 lines and
3 rows, and the boxes are assigned to the numerals 1 to
9 respectively. Each of the numerals corresponds to the
numeral assigned to the winning prize pocket 32a, 33a
in the bingo stage 30 of the satellite unit SA. When the
ball B drops in any one of the winning prize pockets 32a,
33a in the satellite lottery, the numeral assigned to the
winning prize pocket 32a, 33a becomes active. When
three active numerals are aligned in a longitudinal direc-
tion, in a lateral direction or in a diagonal direction of the
bingo cards 211, the bingo is established. And then, the
medals M the number of which is displayed on an odds
display area 212 are provided to the play field portion 12.
A bingo feature display area 213 is provided at the left
side and the bottom side of the bingo card 211. In the
bingo feature display area 213, feature display portions
214a to 214 h are provided, each of which corresponds
to a lateral line, a longitudinal line, or a diagonal line of
the bingo card 211. In each of the feature display portions

214a to 214h, a pattern is displayed which corresponds
to the privilege to be provided to the player in addition to
the provision of medals M the number of which is dis-
played in the odds display area 212, when the bingo is
established, that is, three active numerals are aligned on
the corresponding line. These privileges affect directly
or indirectly the provision of medals to the player, and
the affections of the privileges given to the payout rate
are different from each other. In this embodiment, there
are prepared as the privilege such that the addition of
the bonus number of medals to the number of medals
displayed in the odds display area 212, the drop of the
normal ball B1 or the special ball B2 to the play field
portion 120, the donation of "JP chance", and the like. In
the example shown in FIG. 10, the pattern indicating the
drop of the special ball B2 is appearing in each of the
feature display portions 214a, 214e, the pattern indicat-
ing the drop of the normal ball B1 is appearing in each
of the feature display portions 214b, 214d, 214f, 214h,
and the pattern indicating the donation of "JP chance" is
appearing in the feature display portion 214c. According-
ly, for example, in a case that three active numerals are
aligned in the lateral direction on the upmost line of the
bingo cart 211, in response to establishing the bingo, the
special ball B2 is dropped in the play field portion 120.
[0043] In the bingo card feature setting processing at
step S114 in FIG. 8, by adding newly or changing the
pattern (the privilege) to be allowed to appear in any one
of the feature display portions 214a to 214h, the privilege
the player obtains at the moment of establishing the bingo
is changed. Thereby, it is possible to control the payout
rate of medals. For example, when the actual payout rate
POst is lower than the target payout rate POsttgt, it is
possible to converge the payout rate POst to the target
payout rate POsttgt more quickly, by selecting among
plural privileges prepared in advance, a privilege having
a bigger affection to increase the payout rate, in other
words, selecting preferentially a privilege connected with
the delivery of bigger amount of medals compared with
the other privileges. On the contrary, when the actual
payout rate POst is higher than the target payout rate
POsttgt, it is possible to converge the payout rate POst
to the target payout rate POsttgt more quickly, by select-
ing among plural privileges prepared in advance, a priv-
ilege having a smaller affection to increase the payout
rate, in other words, selecting preferentially a privilege
connected with the delivery of smaller amount of medals
compared with the other privileges. The selection of
these privileges can be realized, for example, by the fol-
lowing: the amount of the affection each privilege gives
to the payout rate is quantified in advance, depending
on the quantified value, the probability of selecting each
privilege is set basically. In a case of controlling to height-
en the payout rate, the selection probability of privileges
having a bigger affection to the payout rate(the affection
only for heightening the payout rate)may be made higher
than the basic set, and on the contrary in a case of con-
trolling for lowing the payout rate, the selection probability
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of privileges having a smaller affection to the payout rate
may be made higher than the basic set. When the feature
setting processing is accomplished at step S114, the sta-
tion control unit 150 terminates this routine.
[0044] In a case that the win hand of "the bingo feature"
is not established at step S113 of FIG. 8, the station con-
trol unit 150 goes to step S115 to determine whether or
not the win hand of "direct satellite" has been established.
In a case that the win hand of "direct satellite" has been
established, the station control unit 150 goes to step
S123. On the other hand, the win hand of "direct supply"
is not established, the station control unit 150 goes to
step S116 to recognize that the win hand of "direct center"
has been established. Subsequently at step S123, the
station control unit 150 requires the center control unit
130 to execute the center lottery and after that terminates
this routine. Note that, in this case, as the ball B is not
transferred to the ball transfer portion 15, the satellite
lottery is performed by delivering the ball B1 to the ball
carrier 40 from the ball provision system 50A, and trans-
ferring the ball B1 to the ball drop system 60A.
[0045] In a case that the medals M do not enter the
checker at step S102 in FIG. 8, the station control unit
150 goes to step S120 to determine whether or not the
ball B has fallen down from the main table 20. In a case
that the ball B does not fall, the station control unit 150
terminates this routine. On the other hand, in a case that
the ball B has fallen, the station control unit 150 goes to
step S121 to discriminate whether or not the ball which
has fallen is the special ball B2. The discrimination of the
kinds of ball B is aforementioned with respect to the sen-
sor group 151 in FIG. 6. In a case that the ball B which
has fallen is the special ball B2, the station control unit
120 goes to step S122 to determine that the satellite lot-
tery should be performed at the inner circumference por-
tion 33 of the bingo stage 30. On the other hand, in a
case that the ball which have fallen is not the special ball
B2, the station control unit 150 goes to step S123 to de-
termine that the satellite lottery should be performed at
the outer circumference potion 32 of the bingo stage 30.
After determining the area where the satellite lottery
should be performed, the station control unit 150 goes
to step S124 to require the satellite lottery to the satellite
control unit 140. In this case, the station control unit 150
also provides to the satellite control unit 140, the infor-
mation of specifying whether the satellite lottery should
be performed in the outer circumference portion 32 or in
the inner circumference portion 33. After requiring the
satellite lottery, the station control unit 150 terminates
this routine. Additionally, in harmony with the require-
ment of the satellite lottery, the station control unit 150
controls operations of the ball transfer portion 15 so that
the ball B which has fallen is transferred to the end of
slope 28.
[0046] FIG. 11 shows a flow chart of a satellite lottery
routine which the satellite control unit 140 executes in
response to the requirement of the satellite lottery from
the station control unit 150. In the satellite lottery routine,

the satellite control unit 140, firstly at step S201, deter-
mines whether the satellite lottery should be performed
in the outer circumference portion 32 or the inner circum-
ference portion 33 by the information provided from the
station control unit 150. In a case that the satellite lottery
should be performed in the outer circumference portion
32, the satellite control unit 140 goes to step S202 to
control operations of the ball carrier 40 and the ball drop
system 60A, so that the ball B (in this case , the normal
ball B1) transferred by the ball transfer portion 15 of the
station unit ST is dropped onto the outer circumference
portion 32 from the ball drop system 60A. On the other
hand, In a case that the satellite lottery should be per-
formed in the inner circumference portion 33, the satellite
control unit 140 goes to step S203 to control operations
of the ball carrier 40 and the ball drop system 60B, so
that the ball B (in this case , the special ball B2) trans-
ferred by the ball transfer portion 15 of the station unit
ST is dropped onto the inner circumference portion 33
from the ball drop system 60B.
[0047] After dropping the ball B, the satellite control
unit 140 goes to step S204, reads out which one of the
winning prize pockets 32a (or 33a)the dropped ball B has
fallen into, based on the detection signal of the win sensor
included in the sensor group 140. Subsequently, at step
S205, the satellite control unit 140 determines whether
or not the winning prize pocket 32a (or 33a) into which
the ball B has fallen is a JP chance pocket, that is, a
winning prize pocket having the letters of "JP chance".
Then, in a case that the the winning prize pocket 32a (or
33a) is the JP chance pocket, the satellite control unit
140 goes to step S206 to require the center lottery to the
center control unit 130. In a case that the winning prize
pocket 32a (or 33a) is not the JP chance pocket, step
S206 is skipped.
[0048] In the next step S207, the satellite control unit
140 notifies the host control unit 100 and the station con-
trol unit 150 (which has required the satellite lottery) of
the the number or letter of the winning prize pocket 32a
(or 33a) which the ball B has fallen into. After notifying
of that, the satellite control unit 140 terminates the sat-
ellite lottery routine.
[0049] FIG.12 shows a flow chart of a win probability
determination routine which the host control unit 100 ex-
ecutes in response to the notification of the number or
letter (hereinafter, referred to as the number) of winning
prize pocket from the satellite control unit 140. As the
probabilities (ease in entering of the ball) that the ball B
falls into the winning prize pockets 32a, 33a of the bingo
stage 30 are not equal to each other because of mechan-
ical error and the like, this routine is executed to recognize
the dispersion of the probabilities and reflect it to the con-
trol of game. In this routine, the host control unit 100,
firstly at step S301, updates the number of wins data in
response to the notification of the winning-prize pocket
number from the satellite control unit 140. The number
of wins data is, for example as shown in FIG. 13, data
storing each number of winning prize pocket (the numer-
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als of 1 to 9 or "JP") assigned to each winning prize pocket
32a, 33a, and each number of wins N1 to N9, Njp which
is corresponded to each number of the winning prize
pocket. The number of wins is obtained within an appro-
priate sampling period (for instance, the past 1000 times
of lotteries). For example, in a case that the notification
that in the satellite lottery the ball B1 has fallen into the
winning prize pocket 32a, to which the number of 1 is
assigned, is accepted, 1 is added to the number of wins
N1 for the pocket number 1, and 1 is subtracted from the
number of wins Nx for the pocket number x (x is any one
of 1 to 9, or "JP") corresponding to the oldest lottery
chance within the sampling period.
[0050] Next, the host control unit 100, at step S302,
calculates the win probability for each pocket number.
The calculation obtains the value by dividing the number
of wins N1 to N9, Njp for each pocket number by the
number of times of lottery within the sampling period.
Note that the calculation with respect to the probability
of win for the pocket number JP corresponding to "JP
chance" can be omitted. Subsequently, at step S302, the
host control unit 100 notifies the station control unit 150
of the probability of win for each calculated pocket
number, and after that terminates this routine. Note that
the station control unit 150 which becomes a notified des-
tination at step S303 is the control unit 150 of each of the
4 station units ST combined with the satellite unit SA
including the satellite control unit 140 which has notified
of the result of the satellite lottery. Namely, the win prob-
ability determination routine is executed for each unit in-
dependently. The each unit comprises the satellite unit
SA and 4 station units SA combined therewith.
[0051] FIG. 14 shows a flow chart of a bingo game
routine to be executed by the station control unit 150
which has been notified of the number of winning prize
pocket from the satellite control unit 140. In the bingo
game routine, the station control unit 150, firstly at step
S131, activates on the bingo card 211, the numerals
which are the same as the number of winning prize pocket
32a or 33a of which has been notified from the satellite
control unit 140. However, in a case that the winning prize
pocket is "JP chance", the activation is not executed.
[0052] Subsequently at step S132, the station control
unit 150 determines whether the bingo has been estab-
lished on the bingo card 211, that is, three active numer-
als has been aligned on a line. In a case that the bingo
has been established, the station control unit 150 goes
to step S133 to provide to the play field 12, the medals
M the number of which is obtained by totalizing the bingo
WIN medals and the repeat WIN medals. The bingo WIN
medals is the number displayed in the odds display area
212 shown in FIG. 10. The repeat WIN medals is the
number displayed in the repeat medals display portion
215 shown in FIG. 10. The repeat WIN medals will be
described later. Moreover, at step S133, the station con-
trol unit 150 gives to the player, the privilege correspond-
ing to the pattern appearing in the display portion of the
line or row where the bingo has been established (here-

inafter, referred to as the win line.) within the feature dis-
play portions 214a to 214h of the bingo game portion 210
shown in FIG.10. In this embodiment, as the privilege,
for example, the number of medals to be delivered is
added, the ball B is dropped, or "JP chance" is donated.
The donation of "JP chance" is a requirement of the cent-
er lottery like the case that the processing advances from
step S205 to step S206 in FIG. 12.
[0053] In the next step S135, the station control unit
150 resets the feature on the win line, that is eliminates
the privilege corresponds to the win line. After that, the
station control unit 150 goes to step S136 to obtain the
win probability of each pocket number of which has been
notified by the host control unit 100. Subsequently at step
S137, the station control unit 150 change the arrange-
ment of the numerals on the win line in reference to the
win probabilities of the pocket numbers and the differ-
ence between the payout rate POst and the target payout
rate POsttgt. For example, the case shown in FIG. 15
will be explained. In the case, the center line of the bingo
card is a win line, the numerals on the win line are 7, 6,
and 4, and the win probabilities P7, P6 and P4 of the
winning-prize pocket numbers corresponding to the
above these numerals have a relationship such as
P7>P6>P4. In the processing for changing arrangement
at step S137, the order of the three numerals arranged
on this win line is reset. The center box of the bingo card
is a box included in all of the directions which are longi-
tudinal, lateral and diagonal. In a case that high value of
the win probability is set to the center box, the probability
of establishing the bingo is heightened comparatively
compared with the case that low value of the win proba-
bility is set there. Then, in the change of arrangement at
step S137, in a case that the target payout rate POsstgt
is enough higher than the actual payout rate POst, the
highest value 7 in the win probabilities is set to the center
box, and the other values are assigned to the right box
and the left box respectively. Thereby, the probability of
establishing the bingo gets higher. On the other hand, in
the case that the target payout rate POsttgt is enough
lower than the actual payout rate POst, the lowest value
4 in the win probabilities is set to the center box, and the
other values are assigned to the right box and the left
box respectively. Thereby, the probability of establishing
the bingo gets lower. As mentioned above, by changing
the arrangement of numerals depending on the win prob-
abilities to change the probability of establishing the bin-
go, it is possible to change the payout POst toward the
target payout rate POsttgt more quickly.
[0054] Returning to FIG. 14, the explanation is contin-
ued. After changing the arrangement of numerals on the
win line, the station control unit 150 terminates this rou-
tine. After the change of arrangement, each of the nu-
merals on the win line becomes inactivated to be in an
initial state. On the other hand, at step S132 in a case
that the bingo is not established, the station control unit
150 goes to step S140 to determine whether the winning-
prize pocket number is a repeat or not. In a case that the
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numeral of which has been notified in the satellite lottery
is already activated on the bingo card 211, the pocket
number is determined as a repeat. In a case of determin-
ing the pocket number as a repeat, the station control
unit 150 goes to step S141 to add one step to a repeat
step. Namely, the repeat WIN medals displayed in the
repeat medals display portion 215 shown in FIG. 10 are
changed to a one-step bigger value. In the example
shown in FIG. 10, the repeat WIN medals increases grad-
ually, such that 10 repeat medals to 1 of repeat count,
20 repeat medals to 2 of repeat count, and 40 repeat
medals to 3 Of repeat count. At the moment of establish-
ing the bingo, the medals the number of which is the
same as the repeat WIN medals depending on the repeat
count are provided to the play field portion 12 (refer to
step S133).
[0055] Subsequently at step S142, the station control
unit 150 delivers the normal ball B1 to the play field por-
tion 12. This processing may be the same as the process-
ing of step S106 in FIG. 8. After delivering the normal
ball B1, the station control unit 150 terminates this rou-
tine. In a case that it is determined that the winning-prize
pocket number is not a repeat at step S140, the station
control unit 150 goes to step S143 to provide a prede-
termined medals M and terminate this routine.
[0056] FIG. 16 shows a flow chart of a center lottery
routine which the center control unit 130 executes in re-
sponse to the requirement of the center lottery. The cent-
er lottery is required in a case that the bingo feature given
at step S133 in FIG. 14 is "JP chance", besides at step
S117 in FIG. 8 and at step S206 in FIG. 11. In the center
control routine, the center control unit 130 firstly at step
S401, executes the center lottery. Namely, while rotating
the big roulette 71, the center control unit 130 makes the
big ball drop system 72 drop the big ball 73. Subsequently
at step S402, the center control unit 130 determines
whether the big ball 73 has entered the winning prize
pocket 71a defined as JP donation pocket. In a case that
it takes rather long time for the big ball 73 to enter after
the drop of the big ball 73, the processing may be stopped
when the big ball 73 is dropped, and the processing in
FIG.16 may be restarted by a detection as a trigger that
the big ball 73 enters any one of the winning prize pockets
71a in the big roulette 71.
[0057] In a case that it is determined that the big ball
73 has entered the JP donation pocket at step S402, the
center control unit 130 goes to step S403 to instruct the
station control unit 150, which has required the center
lottery, to provide to the play filed portion 12, the medals
the number of which corresponds to the JP win. After
instructing the provision of medals, the center control unit
130 terminates this routine. Additionally, in a case that
the center lottery is required from the satellite control unit
140, the station control unit 150 which has required the
satellite lottery to the satellite control unit 140 is a notified
destination of the instruction to provide medals. On the
other hand, in a case that the big ball 73 does not enter
the JP donation pocket at step S402, the center control

unit 130 goes to step S404 to determine whether or not
the big ball 73 has entered the winning prize pocket 71a
defined as a grand slot pocket. In a case that the big ball
73 has entered the ground slot pocket, the center control
unit 130 goes to step S405 to require the host control
unit 100 to execute the grand slot lottery, and after that
terminates this routine.
[0058] In a case that the big ball 73 does not enter the
ground slot pocket at step S404, the center control unit
130 goes to step S406 to instruct the station control unit
150 to provide medals M the number of which corre-
sponds to the center lottery to the play field portion 12.
The number of medals in this case is enough smaller
than the number of medals instructed at step S403. Dif-
ferent number can be instructed depending on the kind
of the winning prize pocket 71a which the big ball 73 has
been taken in. The notified destination of the instruction
to provide medals is the same as the one in the case of
step S403. After instructing the provision of medals, the
center control unit 130 terminates this routine.
[0059] FIG. 17 shows a flow chart of a ground slot lot-
tery routine which the host control unit 100 executes in
response to the requirement of the ground slot lottery
(step S405 in FIG. 16) from the center control unit 130.
In the ground slot lottery routine, the host control unit 100
firstly at step S501, executes the ground slot lottery. The
ground slot lottery is a slot lottery to compete for estab-
lishing the win hand based on the combination of three
patterns, similar to the digital lottery game performed on
the station monitor 16 of the station unit ST. However,
the game picture of the ground slot lottery is displayed
on the center monitor 70 via the center PC 120. At the
moment of determination of the combination of patterns
in the ground slot lottery, in other words, determination
of the win probability in the ground slot lottery, the entire
payout rate POall calculated in the processing in FIG. 7
may be referred.
[0060] After executing the ground slot lottery, the host
control unit 100 goes to step S502 to determine whether
or not a win hand of "premier mode" has been established
in the ground slot lottery. In a case that the win hand of
"premier mode" has been established, the host control
unit 100 goes to step S503 to require the station control
unit 150 to shift to the premier mode. The required des-
tination in this case is the station control unit 150 which
has required the center control unit 130 to execute the
center lottery caused the requirement of the ground slot
lottery at step S405 in FIG. 16. After requiring the shift
to the premier mode, the host control unit 100 terminates
this routine.
[0061] In a case that the win hand of "premier mode"
is not established at step S502, the host control unit 100
goes to step S504 to determine whether or not a win
hand of "satellite game" has been established. In a case
that the win hand of "satellite game" has been estab-
lished, the host control goes to step S505 to require the
satellite control unit 140 which has required the center
lottery to execute a predetermined center game. After
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requiring that, the host control unit 100 terminates this
routine. the satellite control unit 140 required to execute
the satellite game, executes the satellite game in accord-
ance with a predetermined process, and instructs the
station control unit 150 (same as the required destination
at step S503) to provide medals M depending on the
game result.
[0062] In a case that the win hand of "satellite game"
is not established at step S504, the host control unit 100
goes to step S506 to determine whether or not a win
hand of "medal WIN" has been established. In a case
that the win hand of "medal WIN" has been established,
the host control unit 100 goes to step S507 to instruct
the station control unit 150 to provide medals the number
of which is obtained by adding the medals corresponding
to the win hand of "medal WIN" to the JP medals (the
provision medals instructed at step S403 in FIG. 16). The
instructed destination is the same as the one at step
S503. After requiring the provision of medals, the host
control unit 100 terminates this routine.
[0063] In a case that the win hand of "medal WIN" is
not established at step S506, the host control computer
100 goes to step S508 to require the center control unit
130 to re-execute the center lottery. In response to this,
the center control unit 130 re-executes the center lottery
in FIG. 16. After requiring to re-execute the center lottery,
the host control unit 100 terminates this routine.
[0064] FIG. 18 shows a flow chart of a premier mode
routine which the station control unit 150 executes in a
case that the shift to the premier mode is required from
the host control unit 100 (step S503 in FIG. 17). This
routine is executed instead of the game basic control
routine in FIG. 8 when the drop of medals to the play field
portion 12 is detected. Namely, At the moment of exe-
cuting the premier mode, the game control based on the
game basic control routine is not executed. Moreover, in
a case that the premier mode is executed, the game pic-
ture 220 shown in FIG. 19 instead of the game picture
200 shown in FIG. 9 is displayed on the station monitor
16. The game picture 220 resembles the game picture
200 in FIG. 9 in that three changeable display portions
201a, 201b, 201c are provided in a lateral direction, but
different form the game picture 200 in that a continuation
condition display portion 221 instead of the bingo game
portion 210 is provided on the upper side of screen. In
the continuation condition display portion 221, the nu-
merals 1 to 9 are arranged on a line, and each of the
numerals are represented in a different state depending
on whether the numeral is active or inactive as a value
to continue the premier mode. In FIG. 19, a circle is put
to each of the active numerals and a cross is put to each
of the inactive numerals.
[0065] In the premier mode routine, the station control
unit 150 firstly step S151, executes a medal drop
processing , and subsequently at step S151 determines
whether or not the medals M has entered the checker.
In a case that the medals M have entered the checker,
the station control unit 150 goes to step S153 to execute

the slot lottery as the digital lottery game performed on
the station monitor 16. The win hand at this moment is
limited to the case that three same numerals has ap-
peared. Additionally, the win probability is set to be higher
than the one at step S103 in FIG. 8. Subsequently at step
S154, the station control unit 150 determines whether or
not the combination of patterns obtained in the slot lottery
is a losing hand, and in a case of the losing hand, termi-
nates this routine.
[0066] On the other hand, in a case of not the losing
hand at step S154, the station control unit 150 goes to
step S155 to provide to the play filed portion 12, the med-
als M the number of which is dependent on the win hand
in the slot lottery. Subsequently at step S156, the station
control unit 150 switches between an active state and an
inactive state with respect to the win number, that is, the
numeral, three of which have appeared. For example, as
shown in FIG. 19, in a case that the win hand made up
of three of numerals 3 has been established, the state of
numeral 3 is switched between the active state and the
inactive state. For example, in FIG.19, the circle is put to
numeral 3 in the continuation condition display portion
221, which means that the numeral 3 is active. However,
when three of numerals 3 have appeared, the state of
numeral 3 is switched from the active state to the inactive
state, and in accordance with this, the state of numeral
3 displayed in the continuation condition display portion
221 is switched from the state that the circle is put to the
state that the cross is put. After switching between the
state of active and the state of inactive, the station control
unit 150 terminates this routine.
[0067] On the other hand, in a case that the medals M
do not enter the checker at step S152, the station control
unit 150 goes to step S160 to determine whether or not
the ball B has fallen from the main table 20. In a case
that the ball B hasn’t fallen, this routine is terminated. On
the other hand, in a case that the ball B has fallen, the
station control unit 150 goes to step S161 to determine
whether or not the ball B which has fallen is the special
ball B2. The discrimination of the kind of ball B is above
mentioned with respect to the sensor group 151 in FIG.
6. In a case that the ball which has fallen is the special
ball B2, the station control unit 150 goes to step S162 to
determine that the satellite lottery should be performed
at the inner circumference portion 33 of the bingo stage
30. On the other hand, in a case that the ball B which
has fallen is not the special ball B2, the station control
unit 150 goes to step S163 to determine that the satellite
lottery should be performed at the outer circumference
portion 32 of the bingo stage 30. After determining the
area where the satellite game should be performed, the
station control unit 150 goes to step S164 to require the
satellite lottery to the satellite control unit 140. In this
case, the station control unit 150 also provides to the
satellite control unit 140, the information of specifying
whether the satellite lottery should be performed at the
outer circumference portion 32 or the inner circumfer-
ence portion 33. After requiring the satellite lottery, the
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station control unit 150 terminates this routine. Addition-
ally, in addition to the require of the satellite lottery, the
station control unit 150 controls the operations of the ball
transfer portion 150 so that the ball B which has fallen is
transferred to the end of the slope 28.
[0068] The satellite control unit 140 to which the sat-
ellite lottery is required in the processing at step S164 in
FIG. 18 executes the satellite lottery in accordance with
the process in FIG. 11. In response to the result of the
satellite lottery, the station control unit 150 executes a
premier mode termination control routine shown in FIG.
20. This routine is a routine for controlling to continue or
terminate the premier mode. At the first step S171, the
station control unit 150 obtains the number of winning
prize pocket of which has been notified by the satellite
control unit 140. At the next step S172, the station control
unit 150 determines whether or not the winning-prize
pocket number obtained at step S171 is "JP" or not, that
is the ball B has entered the JP chance pocket. In a case
that the winning-prize pocket number is "JP", the station
control unit 150 goes to step S173 to terminate the pre-
mier mode and get back the processing to the game basic
control shown in FIG.8. After that, the station control unit
150 terminates this routine. In FIG.20, the premier mode
is only terminated, and in a case that "JP chance" ap-
pears in the satellite lottery, the process advances to the
processing of and after the center lottery in FIG. 16.
[0069] In a case that the winning-prize pocket number
is not "JP" at step S172 in FIG. 20, the station control
unit 150 goes to step S174 to determine whether or not
the winning-prize pocket number is the inactive numeral.
This inactive numeral is a numeral to which the cross is
put in the continuation condition display portion 221 of
the game picture 220 in FIG. 19. In a case that the win-
ning-prize pocket number is equal to one of the inactive
numerals, the station control unit 150 goes to step S173.
In a case that the winning-prize pocket number is not any
of the inactive numerals, the station control unit 150 skips
step S173 and terminates this routine. According to the
above mentioned routine, in a case that the ball B has
fallen into the winning prize pocket the number of which
is equal to one of the inactive numerals, and in a case
that JP chance has appeared in the satellite lottery and
the process advances to the center lottery, the premier
mode is terminated. Accordingly, in a case that the
number of the winning prize pocket which the ball B has
fallen into in the satellite lottery is equal to one of the
active numerals, the premier mode is continued.
[0070] In the above embodiment, the satellite unit SA
and the ball B correspond to the physical lottery system
and the medium for lottery respectively. The station con-
trol unit 150 corresponds to the game execution device
and the payout rate control device. The host control unit
100 corresponds to the probability calculation device.
[0071] The present invention is not limited to the above
embodiment but also can be realized by various embod-
iments. For example, in the above embodiment, the ball
as the medium for lottery is dropped via the play field

portion 12, but the satellite lottery may be executed not
via the play field portion 12. The physical lottery system
is not limited to the configuration such as satellite SA,
but also can be appropriately changed to something able
to select randomly at least one option by imparting a
physical motion to a medium for lottery. For example, a
physical lottery system where at least one option is se-
lected by utilizing spots of a dice, two sides of coins and
the like can be employed. Alternatively, a physical lottery
system can be employed, where a physical motion is
imparted to a medium for lottery on a lottery board having
plural medium take portions each of which corresponds
to each at least one option, and selected option is deter-
mined depending on which medium take portion the me-
dium for lottery has been taken into. The game execution
device is not limited to a device for executing the bingo
game, but also can be appropriately changed to a device
as long as the device executes a game in association
with the lottery result in the physical lottery system. For
example, in the case that a pattern arrangement area
where patterns are aligned in a matrix shape is generat-
ed, it can be determined that a win arrangement is es-
tablished when patterns corresponding to selected op-
tions are arranged at the four corners of the pattern ar-
rangement area.
[0072] The payout rate control device is not limited to
the above example that the arrangement of patterns on
the bingo card is changed, gut can change various ele-
ments giving an affection on the payout rate. For exam-
ple, in the above embodiment , if the slot lottery executed
in the premier mode is operated so that the numeral which
is the same number of the winning prize pocket having
a high win probability of the ball B becomes inactivate
(the symbol "3" ) , and the numeral which is the same
number of the winning prize pocket hiving a low win prob-
ability becomes activate (the symbol "s") , the probability
to terminate the premier mode is heightened, and there-
by, the effect that the rising of payout rate is reduced can
be performed. Depending on the arrangement of numer-
als on the bingo card 211, each line might have a different
probability to establish the bingo from each others.
Therefore, the effect that the rising of payout rate is re-
duced can be performed, if the privilege having a bigger
affection on a direction of heightening the payout rate is
disposed on a line having a low probability to establish
the bingo, and the privilege having a smaller affection on
a direction of heightening the payout rate is disposed on
a line having a low probability to establish the bingo.
[0073] The present invention is not limited to a config-
uration of the above game machine where the station
units ST, the satellite units SA, and the center unit CN
are combined. For example, a game machine can be
employed to the present invention, where a single phys-
ical lottery system and a single station unit ST are com-
bined, or where a physical lottery system is installed into
a single station unit ST. The game machine is not limited
to the one where a delivery of amusement value to a
player is realized by delivering actually amusement me-
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dia, but also a game machine can be employed where a
delivery of amusement value is realized by utilizing virtual
amusement media.

Claims

1. A game machine comprising:

a physical lottery system for selecting at least
one option from a plurality of options by utilizing
physical motions of a medium for lottery; and
a game execution device for executing a prede-
termined game in association with a lottery re-
sult of the physical lottery system, and delivering
to a player, amusement value, the amount of
which depends on a result of the game, wherein
the game machine further comprising:

a probability calculation device for calculat-
ing a probability to select each option based
on a lottery result within a predetermine
sampling period; and
a payout rate control device for controlling
a payout rate of the amusement value in the
game in reference to the probability calcu-
lated by the probability calculation device.

2. The game machine according to claim 1, wherein
The game execution device is configured so that a
pattern arrangement area is generated virtually,
where a plurality of patterns are arranged in a pre-
determined alignment, each of the plurality of pat-
terns corresponding to each of the plurality of options
in the physical lottery system, and in a case that a
predetermined win arrangement is formed by the
plurality of patterns in the pattern arrangement area,
each of the plurality of patterns corresponds to each
of the plurality of options selected through plural lot-
teries in the lottery system, the amusement value is
delivered to the player.

3. The game machine according to claim 2, wherein
the payout rate control device controls the payout
rate by changing the alignment of patterns in the pat-
tern arrangement area based on the calculated prob-
ability.

4. The game machine according to claim 3, wherein
the payout rate control device changes the alignment
of the patterns so that a difference between an actual
value of the payout rate and a target value of the
payout rate is reduced.

5. The game machine according to claim 1, wherein
the game execution device virtually generates as the
pattern arrangement area, a bingo card where the
patterns are aligned in a matrix shape, in which the

number of patterns in a longitudinal direction is the
same number of patterns in a lateral direction, and
in a case that all patterns on any one of lines in the
longitudinal direction, the lateral direction, or a diag-
onal direction correspond to the options selected by
the physical lottery system, it is recognized that the
win arrangement has been formed and the delivery
of the amusement value is executed.

6. The game machine according to claim 5, wherein
the payout rate control device controls the payout
rate, in a case that the win arrangement has been
formed, by changing the arrangement of patterns in-
cluded in the win arrangement based on the proba-
bility calculated by the probability calculation device
as to each of the options corresponding to the pat-
terns included in the win arrangement.

7. The game machine according to claim 6, wherein
the payout rate control device, in a case that the
actual value of the payout rate is lower than the target
value of the payout rate, changes the arrangement
of patterns so that the pattern corresponding to the
option the win probability of which is relatively higher
is arranged at a center of the win arrangement, and
in a case that the actual value of the payout rate is
higher than the target value of the payout rate,
changes the arrangement of patterns so that the pat-
tern corresponding to the option the win probability
of which is relatively lower is arranged at a center of
the win arrangement.
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